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ALEXANDRE SILVA, TOMAS RAMOS

Developing a framework for National Electrical and Electronic
Equipment waste management applying sustainable circular economy
stratagem

DR. ANUPAMA SINGH, PROF. ARUNADITYA SAHAY
The elephant in the room — the ambiguity of the extended producer
responsibility in the Latvian packaging waste management system

JANA SIMANOVSKA, INGA BELOUSA
Upcycling and Circular economy in Cultural and Creative Industries

DR. LEONARDO BORSACCHI, GIULIA LIPPI

The on-going project FLOWTEX (Dynamic FLOW diagrams for circular
TEXtile) in the textile district of Prato (Italy): implementation and future
perspectives

DR. LEONARDO BORSACCHI, GABRIELE FELIGIONI,
ALESSANDRO FERRINI, CELLO CAROLINE LOCKWOOD
Practicing more Circular Economy enabling configurations of CE
technologies and managerial practices in the manufacturing industry

ALEXANDRA BARON DORADO, DR PAUL LIGTHART, DR SJORS
WITJES

Circular fashion — choice or necessity? Factors contributing to the
adoption of sustainable business models in fashion industry

DR. ANITA UCHANSKA-BIENIUSIEWICZ
Food waste recycling: last frontier or boundary case for the circular
economy?

SUE HUANG
Evolution of national Circular Economy and Bioeconomy initiatives: the
Italian case

MARIA ANTONIETTA PASSARI, PROF. ROBERTA SALOMONE,
GIOVANNI MONDELLO, TERESA MARIA GULOTTA
Circular rare earth element in sustainable development
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ASMA-QAMALIAH ABDUL-HAMID, DR. NUR SURAYA AHMAD,
DR. MOHD HELMI ALI, DR. MAZZLIDA MD DELI

How intensive aquaculture is facing the challenge of the transition to a
circular economy: evidence from a literature review

MARIA COZZOLINO, PROF. ROBERTA SALOMONE, DR.
GIOVANNI MONDELLO, DR. TERESA MARIA GULOTTA

Tracing European plastic waste shipped to Vietnam for recycling —
proposal for a just circular economy transition

KAUSTUBH THAPA, PROF. WALTER VERMEULEN, MO MING DE
WAAL, PROF. PAULINE DEUTZ, PROF. HONG QUAN NGUYEN
Full papers

Factors Influencing the Implementation of Circular Bio-Based Building
Materials in Vietham

DINH LINH LE, ROBERTA SALOMONE, QUAN T. NGUYEN, ALEXIS
VERSELE, CHIARA PICCARDO
Circular economy in the cosmetic industry: a literature review

ALICE MONDELLO, ROBERTA SALOMONE, GIOVANNI MONDELLO
Circular economy practices in the agri-food sector: an exploratory survey
regarding Portuguese companies

FEDERICA SCANDURRA, ROBERTA SALOMONE, SANDRA CAEIRO,
ANA PINTO DE MOURA

Circular economy self-assessment tool for households: A collaborative
approach

ALEXANDRE RODRIGUES DA SILVA, TOMAS B. RAMOS

The on-going project FLOWTEX (Dynamic FLOW diagrams for circular
TEXtile) in the textile district of Prato (ltaly): implementation and future
perspectives

LEONARDO BORSACCHI, GABRIELE FELIGIONI, ALESSANDRO
FERRINI, CAROLINE LOCKWOOD

A double literature review: Analysing the policy literature on Bioeconomy and
Circular Economy

MARIA ANTONIETTA PASSARI, ROBERTA SALOMONE, GIOVANNI
MONDELLO, TERESA MARIA GULOTTA

How intensive aquaculture is facing the challenge of the transition to a circular
economy: evidence from a literature review

COZZOLINO MARIA, SALOMONE ROBERTA, MONDELLO
GIOVANNI, GULOTTA TERESA MARIA
Poster

Upcycling and Circular Economy in Cultural and Creative Industries

LEONARDO BORSACCHI, GIULIA LIPPI

5e. Sustainable consumption and consumers

Abstracts

Carbon lock-in trap in low income families: can we make the carbon neutral
transformation inclusive?
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PROF. MARIA CSUTORA, GABOR HARANGOZO

Phenomenon of thrifting fashion in Indonesia: Is it a sustainable fashion?

MURZAL ZAIDAN, ANNALISA YAHANAN, ZULKIFLI S MUKTI, YOSE
RIZAL, A.S. CLARISSA P AULIA

A study on redesigning laptops for mobile office scenarios in the post-epidemic
era

LUYAO CHI, WENRUI LI
Does healthy food consumption structure decrease the ecological footprint?
The ecological footprint of nutrition in Hungary: reality vs. recommendations

ZSOFIA VETONE MOZNER
Consumer rights as citizens in sustainable consumption and production

DR. TZE CHIN ONG, DR. NURHIDAYAH ABDULLAH, DR. ZALINA
ABDUL HALIM, DR. SRIDEVI THAMBAPILLAY
Consumption of Natural Health Products — Is it safe and sustainable?

NUR SYAMILA MOHD ROZIMAN, DR. WARDAH MUSTAFA DIN,
DR. ZURINA MAHADI, ASSOC. PROF. DR. FARIDA HANIM
ISLAHUDIN, DR. MAZLINA MOHD SAID

The impact of green marketing on pro-environmental purchasing
behavior: applying the theory of planned behavior model (empirical
study on organic and recycled products consumers in Semarang City)

ANDRI TRI HARYONO, SINTA PETRI LESTARI, ZET ENA, ALYA
ELITA SJIOEN

Analysis of consumer preferences and attitudes towards sustainable
consumption of plastic beverage packaging in Malaysia

KHALILULNISHA ABU BAKAR, PROF. DR. AHMAD FARIZ
MOHAMED
Lesson from Malaysian Halal SME firms on Sustainable Food Production

ASMA-QAMALIAH ABDUL-HAMID, DR. MOHD HELMI ALI, DR.
MAZZLIDA MD DELI, DR. NORHIDAYAH SULEIMAN
Full papers

Consumption of Natural Health Products — Is it safe and sustainable?

NUR SYAMILA MOHD ROZIMAN, WARDAH MUSTAFA DIN, ZURINA
MAHADI, FARIDA ISLAHUDIN, MAZLINA MD SAID

5f. Food system transformation

Abstracts

Policies of genetically modified organisms in Africa

MOSES MUKUI, DR. GRACE ALAWA
Review of management methods of type Il Diabetes Mellitus

FINAGNON TOYI KEVIN FASSINOU, DR. MARIUS AFFONFERE
Experience of Fulani women in Dairy Business and the implication for Dairy
development efforts in Ibarapa and Iseyin Area of Oyo State

VICTORIA OLUJIMI, DR. OMOBOLAJI OBISESAN
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Rethinking disruptive agricultural technologies for improved productivity and
profitability among smallholder farmers

TABITHA AVOGA
Urban agriculture provides multiple benefits besides food

DR. PRAJAL PRADHAN
Urban agriculture in China supply >20% of its vegetable needs and emit less
GHG than traditional agriculture

DR. YUANCHAO HU, DR. PRAJAL PRADHAN
High pressure processing of African indigenous vegetables for food security

JENNIFER KAGO, PROF. FATUNBI OLUWOLE
Milk quality supply chain analysis among smallholder dairy actors in Gulu
District, Northern Uganda

AHMED ABI ABDI WARSAME
Drivers of consortium agribusiness model performance among young potato
smallholder farmers in Tanzania

DR. SEMENI NGOZI, PROF. SOULEIMANE ADEKAMBI
Assessing the environmental impact of soilless systems: a literature review

ANTONIO LICASTRO, PROF. ROBERTA SALOMONE, DR. GIOVANNI
MONDELLO, PROF. GRAZIA CALABRO

“Assessing the relationship between farm production diversity and
women’s dietary diversity in rural Bihar and Odisha, India”

BALRAM KUMAR
Full papers
Assessing the environmental impact of soilless systems: a literature review

ANTONIO LICASTRO, ROBERTA SALOMONE, GIOVANNI
MONDELLO, GRAZIA CALABRO

Milk quality supply chain analysis among smallholder dairy actors in Gulu
District, Northern Uganda

AHMED ABI ABDI WARSAME, ALIRO, T, ODONGO, W, OMARA, P,
OMOBOLAJI OBISESAN

6. Cities and regions

6a. Urban and regional transformations

Abstracts

Sustainability and circularity in regions —an approach from a regional study in
Poland

PROF. JOANNA KULCZYCKA, GRZEGORZ MALISZEWSKI
Transformation labs for a regenerative built environment: Reflections on
design, cross-regional learning, and the role of experimentation

FRANZISKA SCHREIBER
An assessment framework for mainstreaming nature-based solutions: the case
of Taipei City
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YUNG-CHEN CHENG, PROF. SUE-CHING JOU, JING-CHEIN LU, CHIA-
CHI LEE

Mapping urban sustainability politics in the global city-region: Tensions
between social and environmental sustainability and economic development in
the Beijing-Tianjin-Hebei region, China

DR. YI LI, PROF. ANDREW JONAS
Construction material consumption for housing and regional population
dynamics-prospective case studies

ANDREAS BLUM
Initial discussion of vacant industrial space valid reuse’s key factors — take ten
drum cultural and creative park as an example

YU-PING HSU, JEN-HAO CHENG
Developing climate change adaptation plans under planning deficit: the case of
Guandu, Taipei

ASSOC. PROF. LILING HUANG, PROF. SHANG-HSIEN HSIEH, WEI-
JUNG HO, YUN-TSUI CHANG, PO-JUNG SHIH, JIUN-AN CHIEN, YING-
PENG CHU

Breaking down barriers: A decision-support platform for facilitating
community-based climate change adaptation

SUBHASHREE NATH
Urban innovation spaces for co-creating sustainability solutions: the
transformation of Shanzhuku Landfill from Wastescape to Eco Energy Park

PROF. SUE-CHING JOU, PROF. MARC WOLFRAM, PROF. LILING
HUANG
Transformation pathways toward a regenerative built environment (ReBuilt)

FRANZISKA SCHREIBER, DR. PRAJAL PRADHAN

Opportunities and Challenges in Transforming into a Locally-oriented
Industry-based Tourist Village: a case study of Sering Village, Pelalawan, Riau
Province, Indonesia

MUHAMMAD SYAFI’I, DINA SYAFLITA, M. JAYA ADI PUTRA

Full papers

Initial discussion of vacant industrial space valid reuse’s key factors — Take
Ten Drum cultural and creative park as an example

YU-PING HSU, JEN-HAO CHENG
Sustainability and circularity in regions — an approach from a regional study in Poland

JOANNA KULCZYCKA, GRZEGORZ MALISZEWSKI

6b. Urban and regional resilience

Abstracts

Influence of location and human behaviour on the reduction potential for
summer heat stress in buildings in moderate climates using the example of
Germany

DR. REGINE ORTLEPP, DR. CHRISTOPH SCHUNEMANN, TIM
KRIESTEN
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Proposal of smart-sustainable-resilient cities model based on the urban
ecology principles

PROF. JANAINA MACKE
Resiliency of 11 earthguake-affected cities and the region, Turkiye,
February, 2023

PROF. DR. ILKNUR ONER
Fostering resilience through strategies within small scale rural
community in transition: insights from India

DR. KEYA CHAKRABORTY
Synergies and trade-offs for nature-based solutions in fostering urban
water resilience: social perceptions and preferences

RIYAN HABEEB, DR. REGINE ORTLEPP, PROF. DR. WOLFGANG
WENDE

“Spirit of locality” Socio-spatial characteristics of human settlements,
cultural heritage, identity & territorial development

DR. ANNAMARIA ORBAN
Ecological dimensions on adaptive reuse in urban heritage conservation.
Case study: Kampung Cina Bengkulu, Indonesia

IZAZAYA BINTA, PROF. WIDJAJA MARTOKUSUMO
‘Conservation is development’ in Gombak-Hulu Langat Geopark:
sustaining nature and culture heritage for posterity

ASSOC. PROF. DR. SHARINA ABDUL HALIM, ASSOC. PROF. DR.
TANOT UNJAH, DR. JING LEE, PROF. DR. NORHAYATI AHMAD,
JUWAIRIYAH HO

Toward sustainability of ports

PROF. LANCE MANUEL
Full Paper

Resiliency of 11 Earthquake-Affected Cities and The Region, Turkiye,
February, 2023

ILKNUR ONER

6¢. The power of art and culture in sustainable cities and communities
Abstracts

Analyzing the cultural heritage conservation to attain cultural sustainability:
insights from India

NITHYA AYYASWAMY, DR. KEYA CHAKRABORTY
A transition for sustainability: through the craft of Kaudi

ABHIGNA B, DR. SRISRIVIDHIYA KALYANASUNDARAM
Creative placemaking key contribution on thematic district: an exploratory
review

AMANDA ROSETIA, NOR ZALINA HARUN
Architectural uniqueness and its benefits to the resident in the tradisional
settlement
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NAZATUL HUDA RUHIZAR, ASSOC. PROF. DR. NOR ZALINA
HARUN, DR. SITI MARZIAH ZAKARIA

Design of digital entrepreneurial mode of Chinese Traditional fragrance culture
— technological innovation and cultural sustainable development

XU BINGQING, XIE LINLIN
Research on digital design strategy of Macau historic district based on VR

XIN HU
The implementation of mapping techniques for the preservation of Chukai
Town

MUHAMMAD AFIQ WASIE MOHD ASRI, ASSOC. PROF. DR. NOR
ZALINA HARUN

Environmental interactions as the primary determinant of the viability of
museums in historic site

AMIRAH ATHIRAH YAACOB, ASSOC. PROF. DR. NOR ZALINA
HARUN

Integrating sustainability into art and design education: curriculum
development

MAHSA MAPAR, JOSE BIDARRA, SANDRA CAEIRO, PEDRO
ALVES DA VEIGA, PAULA BACELAR-NICOLAU

Murals and the peace process in Northern Ireland: evidence from the City of
Derry

DR. ILONA HUNEK
Artful expressions of urban communities

ASSOC. PROF. MALIN GAWELL, DR. ANN-SOFIE KOPING
OLSSON, PROFESSOR MONIKA KOSTERA

Balancing the development and heritage using the heritage impact assessment:
case study of Melaka Coast

YASMIN AMIRAH, AMIR HUSAINI, ASSOC PROF. DR. ASYAARI
MUHAMAD

Image coopetition of artists and cultural organizations in achieving sustainable
development goals

KATARZYNA PLEBANCZYK, PROF. MARZENA BARANSKA

Full papers

The Implementation of Mapping Techniques for the Preservation of Chukai
Town

MUHAMMAD AFIQ WASIE MOHD ASRI, NOR ZALINA HARUN
Balancing The Development and Heritage Using the Heritage Impact
Assessment: Case Study of Melaka Coast

YASMIN AMIRAH, AMIR HUSAINI, ASYAARI MUHAMAD
Cooperation between artists and cultural organisations in achieving the
Sustainable Development Goals

KATARZYNA PLEBANCZYK, MARZENA BARANSKA
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Design of digital entrepreneurial model of traditional Chinese fragrance culture
-- pursuing cultural sustainability based on scientific and technological
innovation

XU BINGQING & XIE LINLIN
Environmental Interactions As The Primary Determinant Of The Viability Of
Museums In Historic Site

AMIRAH ATHIRAH YAACOB & NOR ZALINA HARUN

7. Social-economic aspects of sustainability

7a. Global inequality and poverty

Abstracts

A feminist political ecology of household waste management in South Africa
urban township

DR. MBALI PEWA, DR. ELSBETH ROBSON, PROF. PAULINE DEUTZ

“We need to try harder one more time”: challenges in the transition of work os
waste pickers from a dumping ground to a cooperative

DIJANA HELENA DINIZ COSTA VIEIRA, ARMINDO DOS SANTOS DE
SOUSA TEODOSIO

An investigation of the impact of household uplifting programme on household
consumption and asset acquisition in Oyo State, Nigeria: Implications on
SDGs 1

DR. TOLULOPE GBADAMOSI, AKINTUNDE GBADAMOSI
Environmental injustice: an unsustainable development

PROF. CARLTON WATERHOUSE
Will mankind achieve a just and equitable sharing of benefits of the high seas?
Connecting the SDGs to the new “UN Treaty of the high seas”

DR. STELLA EMERY SANTANA, PEDRO PULINO MELATTE

The toll of disproportionate impact: Africatown’s fight for environmental
equality

KENADI MITCHELL
Beyond four walls: the story of housing inequity among India’s poor

RINCY SIMON
Environmental justice in Houston; How Houston has failed the
Manchester/Harrisburg neighbourhood

WESLEY DAVIS
Building social capital: an effective method for combatting discriminatory
zoning and environmental degradation in urban minority communities

AUTUMN HOOKER

Full papers

An Investigation of the Impact of Household Uplifting Programme on
Household Consumption and Asset Acquisition in Oyo State, Nigeria:
Implication on SDGs 1
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TOLULOPE VICTORIA GBADAMOSI, AKINTUNDESAMSON
GBADAMOSI

7b. The future of employment and good work

Abstracts

Emerging indications of employment in the circular economy: a synthesis of
European case studies

PROF. PAULINE DEUTZ, HEATHER ROGERS, DR. ANNA DIAZ, DR.
NATACHA KLEIN, DR. KATELIN OPFERKUCH, DR. AODHAN
NEWSHOLME, PROF. ANDREW JONAS, PROF. TOMAS RAMOS
Quality of working life in the Circular Economy: the case of self-employment
in the repair sector

HEATHER A. ROGERS, PROF. PAULINE DEUTZ, PROF. ANDREW E.G.
JONAS, PROF. TOMAS B. RAMOS

Wellbeing of small and medium enterprise migrant workers: analyzing post
pandemic experience in India

INDRAJIT KHANDAI, DR. SANJAY KUMAR SINGAVARAPU
Sustainable entrepreneurship practices among emerging agro-based
entrepreneurs and security implications in Ibadan Metropolis, South-West,
Nigeria

DR. OLANREWAJU ABDULWASII OLADEJO
Interreg Program to support artistic craftsmanship as social cultural richness

LUCA PARODI, PROF. ADRIANO MAGLIOCCO
Active and integrative labor market policies to accelerate post-pandemic
unemployment management

SYAHRUL SAJIDIN, SHINTA PUSPITASARI

Full papers

Emerging indications of employment in the circular economy: a synthesis of
European case studies

PAULINE DEUTZ, HEATHER ROGERS, ANNA DIAZ, NATACHA
KLEIN, KATELIN OPFERKUCH, AODHAN NEWSHOLME, ANDREW
E.G. JONAS, TOMAS B. RAMOS

Quality of working life in the Circular Economy: the case of self-employment
in the repair sector

HEATHER ROGERS, PAULINE DEUTZ, ANDREW EG JONAS, TOMAS
B. RAMOS
Interreg Program to support artistic craftsmanship as social cultural richness

LUCA PARODI, ADRIANO MAGLIOCCO

7c. Economic and financial innovations for sustainability transitions
Abstracts

From Malthusian Nightmare to the “Brave New World”: the search for
Sustainable Development

PROF. SHOBHANA MADHAVAN, DR. ROBERT BARRASS
ESG investing: decomposing reporting standard

HIU CHING CHUNG, DR. WANXIN LI
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Interaction of emotional intelligence in investment decision making

DR. HOOI CHENG EAW, DR. BOON KEONG LIM, DR. SIEW MING
CHOO, DR. ELIA SYARAFINA ABDUL SHAKUR, ASSOC. PROF. DR.
KIM YEW LIM, JIA MING CHONG, WEN CHEAN CHOONG
Biodiversity and economic instruments: implications on biodiversity due to
using harmful financial tools

DIANA CAROLINA HUERTAS-BERNAL, HAJEK
MIROSLAV, RATNA CHRISMIARI PURWESTRI
The transformation of the global financial system to sustainability

DR. SEBASTIAN THOMAS, ANGELA BRUCKNER
Sustainable Digital financial inclusion — leveraging social capital to improve
adoption and usage by subsistence retailers

PROF. SHAINESH G

8. Social foundations of sustainability

8a. Gender, inclusivity and human rights

Abstracts

Crisis of climate induced internally displaced female: challenges to achieving
sustainable development goals for Bangladesh

ZELINA SULTANA
Sustainable development goal 5: exploring gender equality practices of social
enterprises

DR. REETI KULSHRESTHA, DR. ARUNADITYA SAHAY

Women’s influence on sustainability performance in Higher Education
Institutions: the case of Universidad Pontificia Bolivariana (Medellin,
Colombia)

PROF. ANA ELENA BUILES-VELEZ, MS. ANA MARIA
OSORIO, PROF. JULIANA RESTREPO, PROF. LINA MARIA
ESCOBAR

Protecting the well-being of the disabled in achieving the nation’s sustainable
development goals

CHARMILAA KRISHNAMOORTHI, DR. AHMAD AZAM MOHD
SHARIFF, DR. MOHAMAD AZHAN YAHYA, DR. MUHAMAD SAYUTI
HASSAN, DR. HANIM KAMARUDDIN

An evaluation of gender at the intersection of recent disasters in Turkey, SDGs,
and Sendai frameworks

PROF. DR. ILKNUR ONER, MUALLA DIKMEN, F.CEREN
DEMIR, MISS AHSEN HANGUN, DILANUR YESILYURT, SUNGUR
CAN

Comparative analysis of health and education expenditures for disabilities and
non-disabilities in Indonesia using the NTA calculation method

NI PUTU MIA TARANI, ACHMAD KAUTSAR
The probability of being not poor based on socioeconomic status, persons with
disabilities, and demography in Indonesia

GRACE WULANDARI, ACHMAD KAUTSAR
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Individual probability of being poor based on person with disabilities and
socio-economic status: using Indonesia cases

GRACE WULANDARI, ACHMAD KAUTSAR
Towards gender equality in Malaysia: legal and policy perspective

ASMAK HUSIN, DR. NURHAFILAH MUSA
Ageing population and the perception of sustainable development: a case study
in rural areas, Beira Baixa, Portugal

SANDRA MANSO, SANDRA CAEIRO, SARA NUNES, CARLOS PARDO
The reality of sexual violence against children in Indonesia from the
perspective of law and human rights

DR. ADYA PARAMITA PRABANDARI, DR. ADITYA YULI
SULISTYAWAN, SOLECHAN SOLECHAN

Understanding one health approach from legal feminism perspective (ir it
relevant?)

AISYAH WARDATUL JANNAH, RIZKA NURLIYANTIKA, AYU CITRA
SANTYANINGTYAS

Full papers

Women’s Influence in sustainability performance in Higher Education
Institutions: the case of Universidad Pontificia Bolivariana (Medellin,
Colombia)

ANA ELENA BUILES-VELEZ, JULIANA RESTREPO JARAMILLO,
LINA MARIA ESCOBAROCAMPO, ANA MARIA OSORIO-FLOREZ
Ageing Population and the Perception of Sustainable Development: A case
study in rural areas, Beira Baixa, Portugal

SANDRA MANSO, SANDRA CAEIRO, SARA NUNES, CARLOS PARDO
8b. Communication for sustainability

Abstracts

Communication of sustainability and the impact on the consumer behavior:
study case ISTO. Brand, PROF. JOAO SIMAO, MARIANA PEREIRA
Content analysis for the promotion of geotourism in the UGGp Network
websites in Latin America

PAUL CARRION-MERO, JAIRO DUENAS-TOVAR, MARIA JAYA-
MONTALVO, FERNANDO MORANTE-CARBALLO, GRICELDA
HERRERA-FRANCO

Information value chain management: a critical element in disaster risk
reduction

AMRITA DHIMAN, DR. ASHISH R SINHA
Are we nasty? The impact of digital hate speech towards cyberspace
sustainability in Malaysia

DR. NORENA ABDUL KARIM ZAMRI, FAISAL MOHD AMIN, DR.
NASLIZA ARINA MOHAMAD NASIR

Full papers

194. Content analysis for the promotion of geotourism in the UGGp Network
in Latin America
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PAUL CARRION-MERO, JAIRO DUENAS-TOVAR, MARIA JAYA-
MONTALVO, FERNANDO MORANTE-CARBALLO, GRICELDA
HERRERA-FRANCO

8c. Just transition

Abstracts

Reconceptualizing sustainability transitions in the context of capitalism

DR. BOSCO BWAMBALE
Greenwashing in financing just transition: potential solutions from an Islamic
law perspective in Malaysia

NUR MOHD IQZUAN SAMSUDIN, ASMA HAKIMAH AB HALIM,
RASYIKAH KHALID
A critical discourse analysis of the just transition in South Africa

DR. MBALI PEWA, PROF. PAULINE DEUTZ
Let communities lead: stories and lessons on grassroots energy initiatives for
sustainable futures

DR. SAURABH BISWAS, DR. DAVI FRANCOIS, DR CLARK
MILLER, DR MARY  JANE PARMENTIER, DR NETRA
CHETTRI, DR WITOLD-ROGER POGANIETZ

9. Governance, power and institutions

9a. Peace and sustainable development

Abstracts

A review of the role of anti-corruption agencies in the implementation of
sustainable development goals (SDG)

DR. ASMIDAR LOKMAN, MOHD IDHAM MOHD YUSOF, SHAMSINAR
RAHMAN, DR. NURUL HIDAYANA MOHD NOOR, MOHTAR SANI
Adopting agile governance in Malaysia’s public agencies: a path to achieving
SDG 16

NOR HAFIZAH IBRAHIM, PROF. DR. ZAFIR KHAN MOHAMED
MAKHBUL

Lending your ears to parties in community mediation: active vs. passive
listening

ASSOC. PROF. DR. RIZAL RAHMAN, DR. NUR KHALIDAH DAHLAN,
DR. SUHAIZAD SAIFUDDIN

“Closing the Gap: the need for military prosecution appeal right to ensure
exclusive accessibility to justice”

HASLIDA ISAMAIL, ASSOC. PROF. DR. RIZAL RAHMAN, DR.
MUHAMAD SAYUTI HASSAN
Securitization of the Blue Economy

IRIA MALMIO, DR. SEBASTIAN THOMAS
The application of futures methodology in understanding international law
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Abstract. The transition towards renewable energy sources is crucial in achieving the
Agenda 2030 SDGs and the carbon neutrality of cities. The Renewable Energy Communities
have emerged as a promising model for sustainable energy production and consumption and
they have the potential to contribute significantly in achieving SDG7. In this article, we
propose an experimental methodology to assess the positive impact of Renewable Energy
Communities in the inner areas through the SDG7, focusing on the help of clean and
emerging technologies to achieve that. Assessing the performance of RECs is important to
ensure: their effectiveness in reducing greenhouse gas emissions and contributing to carbon
neutrality; the alignment with SDG7. The methodology consists three steps: identifying the
renewable energy community being assessed with a case study approach; defining,
collecting, analysing and comparing data with the baseline values for the SDG7 targets and
indicators. The third step should enlight the strengths and weaknesses of the investigated
RECs, also from a technological point of view. The results at this step aim to discuss on the
role of the most widely used renewable technologies, but also to assess the potential of the
technologies in producing, consuming and storing the energy and their capability to achieve
additional targets.

1. Introduction

The decarbonization processes required for the energy transition, with climate change scenarios to 2035,
2050 and 2085 [1] (IPCC, 2019), entrust the role of "energy communities” with an important and in any case
"smart and open" task, due to the nature that "energy networks" themselves have of implementing "smart
grid" models, where the concepts of consumption and production are internal to the same way in which
energy systems and their technologies function in "multi-energy systems" and with high levels of storage
and redistribution, making end-users active subjects [2].

It advances a new approach, which shifts the very concept of decarbonization towards “net-zero” models
and founds a new paradigm, which '(...) introduces new benefits for end-users, such as security of energy
supply and affordability, while grid operators benefit from deferred grid reinforcement plans and increased
diversification of energy supply. At the same time, this paradigm introduces new technical, economic and
social challenges for grid operators, end-users and regulators, in particular due to the unreliability,
intermittency and non-transferability of most RES' [3].
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Energy communities derive many benefits from all energy system networks, but to date with greater
incidence from RESs photovoltaic and wind, "it is estimated that by 2030, energy communities could own
around 17% of installed wind capacity and 21% of solar capacity [4]. By 2050, nearly half of EU households
are expected to be producing renewable energy' [5]. Energy communities and their networks will still remain
connected to national energy systems and distribution infrastructures for a long time, but in islands and inland
areas autonomous systems could realize innovative consumption, self-consumption and production patterns
with advanced technologies. This would de facto change the structure of infrastructures, the spatial systems
of inhabited contexts and their energy flow management models, acting within the broader circular models
of sustainable resource use and management by users/citizens. In the design of sustainable cities, energy
communities become one of the models to be pursued for 'net zero' cities, expressing in highly innovative
transformation projects, new performative configurations and energy infrastructures perfectly integrated into
the urban landscape, making all the environmental systems involved productive

In the regime of climate change scenarios, it is necessary to produce levels of quality "beyond
performance” in order to aim for a "performative level"; this means working for scenarios of climate
adaptation and/or mitigation and calling on the capacity of regenerative design to provide pathways that can
be activated as responses to states of impact for emerging phenomena. Such an approach is based. also
according to the latest IPCC reports (2013 to 2022), on the concepts of impact and vulnerability and thus
risk, referring to the "global warming level" (GWL), described as "the increase in global mean near-surface
air temperature relative to the pre-industrial period (properly the period prior to 1750, often approximated by
conditions in the period 1850-1900)" [6].

The IPCC identifies as key risks for Europe, which are susceptible to their level of impact with reference
to increased global warming (since the 1.5° of COP 25 has been largely compromised). Already with a 2° C
rise in temperature, the risks become more serious and partly irreversible. The IPCC shows the path to be
traced, with reference to past emission scenarios (from 2000) up to 2100, a period in which, in addition to
the first challenges of 'climate neutrality' in 2030, 2050, the results of climate mitigation policies carried out
in the productive sectors of industry, energy, residential, transport, tertiary, land consumption, etc. should be
recorded (Fig.1).

Figure 1. IPCC 6th Assessment Report, Climate Change 2022: Mitigation of Climate Change
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Under the climate change regime, even advanced hybrid building design processes must be conducted
according to a new approach to innovation and sustainability. Therefore, in the field of frontier research,
there is a need for applied experimentation in innovation-led design in transition scenarios, through the
expression of more advanced spatial and functional configurations, contributing to the discussion on
sustainability in its most radical version, with a building design that projects its goals beyond green and
efficient performance, towards climate neutrality, going beyond the concept of “zero carbon” and through
regenerative type systems of positive and hybrid response. It should be argued that, to address the design and
management of hybrid buildings under climate change, regenerative type design is the most complex but also
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the most performing translation of advanced sustainable design. What is experimented to realize "the
resilience of buildings in the built environment", in fact changes the very concept of the hybrid building, in
the architecture of its possible forms and materials and context spaces, in its functions as an urban device, as
an ecological and technological device, or even as a regenerative device for "living" or "carrying out
activities" [7].

All regenerative systems are themselves ‘hybrids’, since in order to produce performance with a
“positive/productive balance”, they must be able to function on both high levels of efficiency and
effectiveness. Thus, for example, the passive-active behaviors of any technological system designed for a
level of thermo-hygrometric wellbeing, is the result of the integration of the physical-environmental devices
of the technical elements and the digital ones, of regulation and control of the natural/passive behaviors [8].

In this model of regenerative design, the innovative character emerges that F. Tucci [9] entrusts to the
possible interaction between "Self-reliant approach (whose reference principles are: reflexivity, self-
organization and inclusivity)", "Error-friendliness approach" (whose reference principles are: robustness,
flexibility and adaptability) and "Dynamic-responsive approach” (whose reference principles are:
integration, connectivity and responsiveness).

Real configurations of energy landscapes in smart grids (Fig.2), recognize energy communities and their
distribution technologies with reference to the use of renewable resources, realized in a single urban energy
system.

Figure 2. Emerging energy landscape on smart grid and urban energy system concepts. Source: Applied
Energy, 2018
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In these scenarios, where technologies powered by renewable energy sources are of relevant importance,
the building takes on the definition of a 'building cluster'. "(...) The building cluster scale, also known as
'building block or neighborhood', represents an intermediate level between the individual building and the
neighborhood or urban scale. It can be defined by several criteria, such as energy
system, archetypes, location, building size, density (low, medium, high), function (residential, office, mixed),
number of floors (low, high), year of construction, geographical boundary and so on.

Consequently, a building cluster is considered as a group of buildings systematically interconnected to
the same energy infrastructure, so that a change in the energy performance of a single building affects both
the energy infrastructure and the other buildings in the cluster. synergistically or disruptively' [10]. A true
productive energy landscape (Fig.3), whose cluster efficiency is influenced by many factors, at different
scales, that can be ascribed as "impact parameters"”; these can be divided into four categories: geometry
(form), construction (fabric), systems (equipment) and operation (program).
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It is in this organizational dimension that policies and strategies referring to SDG7 (targets and indicators)
and the role that innovative and emerging technologies play through the configuration of advanced energy
communities can be implemented.

Figure 3. Outline of the main parameters influencing the energy characteristics of a building cluster.
Source: Applied Energy, 2018
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It is therefore necessary to redefine the inter-scalar relationship between functioning models and expected
impacts, to define the quality of space in terms of functions and well-being, and thus to adopt a regenerative
approach with high performances, for which sustainable design is not limited to the reduction of impacts, but
produces positive environmental and social performance [11].

The research conducted by G. Mangano and C. Nava, as described in some of the results already produced
and illustrated in the following paragraphs, moves from these premises and finds in the methodological
investigation referred to the general thematic objectives the theoretical and applicative conditions for the two
outputs sought: output 1 - Sustainability Assessment - Monitoring of SDG7, related SDGs and technological
performances - output 2 Sustainability Assessment - Prioritization of policies and public funds to create a
REC.
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the Report provides valuable thematic and analytical insights at both the regional and socio-demographic
levels. Acknowledging the inherent complexity of sustainable development, the Report also presents an
analysis of the interconnections between targets, sub-targets, indicators and statistical measures, included in
a set of 55 national indicators, defined by the National Table for Sustainable Development. This ongoing
effort fits with the progress in the production of statistical measures within the National Statistical System
and the expansion of the 'mapping’ of indicators proposed by the UN-IAEG-SDGs. For the purposes of
investigating the territorialization of the 2030 Agenda at regional, metropolitan and municipal scales, it is
also useful to mention the role played by the Alliance for Sustainable Development - AsviS, with its “ASviS
Report. Italy and the Sustainable Development Goals” [16], which analyses the state of progress of our
country with respect to the implementation of the 17 SDGs, on the basis of the evaluation of "composite
indicators" (lIstat, Ispra, UN, indicators of other bodies...) and illustrates an organic framework of proposals,
pointing out the areas where action is needed to ensure the economic, social and environmental sustainability
of territories.

2.3 Methodologies developed to support SDG7 in academic field

SDG 7 is a critical component of achieving all SDGs. The primary objective of SDG 7 is to ensure universal
access to energy, particularly for disadvantaged populations, while simultaneously promoting a global shift
towards utilizing low-carbon energy sources. Energy, which is the capacity to perform work, plays a
fundamental role in transforming materials in economic activities to enhance the overall well-being of
society.

Several studies in the scientific literature have highlighted the need to develop effective methodologies
for monitoring and evaluating the achievement of the SDG7 targets, defined as (7.1) ensuring universal
access to affordable, reliable and modern energy services, (7.2) increasing the share of renewable energy,
(7.3) doubling the global rate of energy efficiency improvement, (7.a) strengthening international
cooperation on clean energy research and technology, and (7.b) expanding infrastructure and developing
technologies.

According to Matthew J. Burke and Rigo Melgar [17], the goals outlined in SDG7 strongly emphasize
the use of technological solutions, particularly energy efficiency and renewable energy. The authors
developed a methodology to compare how SDG7 places a significant emphasis on the adoption of advanced
technologies to promote energy efficiency and renewable energy sources, while at the same time predicting
a significant reduction in the correlation between economic growth and energy consumption. These goals
combine the sustainable expansion of energy systems with an equitable distribution and effective allocation
of energy resources and services, being more effective and beneficial if implemented as an integrated policy
framework, rather than being treated as separate measures.

Andrea A. Eras-Almeida and Miguel A. Egido-Aguilera [18], emphasize the importance of achieving
SDG7 particularly for the most vulnerable regions such as small islands and rural areas in developing
countries. Both small islands and rural areas face numerous difficulties, including limited access to essential
goods and services such as energy, isolation from markets, scarcity of human resources, difficulty in
achieving economies of scale, and other obstacles to development. In their research work, they developed a
methodology to study the role of off-grid energy systems for fragile contexts, based on an extensive literature
review and the construction of a set of indicator tables to assess access to household electricity supply, overall
renewable energy capacity, categorization of off-grid applications and consumption of hybrid business
models in vulnerable contexts.

Maria Canepa, Adriano Magliocco and Nicola Pisani [19] developed an analytical platform that uses
artificial intelligence, geo-referenced data and automated analysis to define the characteristics of urban
contexts and identify parameters and solutions to respond to the effects of climate change in the urban
environment, considering risk levels and settlement types. The methodology is based on a data-driven
approach, starting with the choice of essential indicators for the metropolitan city of Genoa, taking into
account development trajectories and key sectors (derived, for example, from SWOT analyses provided by
the municipalities). This methodology makes it possible to identify trends associating validated indicators
with different macro-level objectives, as the SDGs are correlated with KPIs that could describe different
scenarios and be associated to define a trend.

The methodologies described above contribute to understand the connection existing between the need to
associate performance indicators referable to the technologies employed, to the impacts from a socio-
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Figure 4. Construction of methodology framework. Source: elaboration by G.Mangano (2023)
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these indicators takes place with "annual period" and will allow to populate each individual indicator both
quantitatively (value on units, e.g. %, GW, KWh, etc...) and qualitatively by assigning a score relative to the
relative weight that the individual indicator has on the whole set (Very low=E, Low=D, Moderate=C,
High=B, Very high=A). The assessment process at the methodological level, concludes with the
determination of benchmarks for the SDG7 indicators: at this stage, first of all, it turns out to be necessary to
identify the context of intervention (place, policies, etc.), as each context may establish (from the point of
view of the regulatory instruments in place, for example), different benchmarks; then, the basic benchmark
values are set and the possibility of "populating” these benchmarks with the selected indicators is checked.
This process becomes important for defining baseline values and performance benchmarks (e.g., expected
installed PV power, amount of energy from PV, CO2 emission reduction relative to context, and so on..).
The benchmarks for the adopted indicators will also constitute the “target values" for socio-technical and
economic indicators and for technological indicators. In order to provide a comprehensive assessment of
whether the benchmark is met (or not), a score is established for the level of contribution that the case
study/project investigated are able to make to the specific indicator, according to a numeric scale, related to
incremental or decreasing percentage of matching the indicator itself. The benchmark level is fixed as “17,
the incremental levels from 1 to 3, while decreasing from -1 to -3, according to scale of percentage.

The application of this assessment methodology, in the case of Renewable Energy Communities, allows

for two outputs:

- Output 1) Sustainability Assessment for supporting monitoring of SDG?7, related interconnected
SDGs (e.g. SDG9, SDG11, SDG13) and technological performances. This output narrowly defines
the contribution of RECs to the achievement of the SDG7 targets of Agenda2030 and the
interconnected SDGs, among which certainly to be identified in the targets related to technological
innovation, research, infrastructure and combating climate change. Each of the Sustainable
Development Goals is inherently interconnected, forming a cohesive and interrelated set of global
priorities and objectives. Recognizing the diverse spectrum of both favorable and unfavorable
interactions between these SDGs is essential to fully harnessing their potential on a global scale. It
ensures that advancements in certain areas do not come at the detriment of progress in other domains.
The dynamics of these interactions, including their nature, strengths, and potential impacts, heavily
rely on the specific context in which they are applied.

- Output 2) Sustainability Assessment for Supporting prioritization and orientation of possible energy
policy making and territorial funds (RFF, ORP 21-27, Horizon Europe, etc.). The chosen policy
options and strategies pursued play a critical role in shaping the outcomes and implications of these
interactions.

3.2 Methodology application on three study cases
Below, we present the results of the application of the above methodology, in order to evaluate its
effectiveness, on no.3 case studies in inner areas:
- no.2 national case studies for output 1, with the RECs "Energy City Hall", Magliano Alpi (Ita) and

"Berchidda Energy 4.0" (Ita);

- no.1 local case study for output 2, with the ongoing experimentation for the activation of a Living
Lab in the Grecanica Area, within the project-research Tech4You (see acknowledgements).

The case studies and applied assessment methodology are presented in the form of fact sheets with
original information structure by the authors.
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3.2.1 Study cases application for output 1- Sustainability Assessment - Monitoring of SDG7, related SDGs
and technological performances

Case Study 1. REC “Energy City Hall” (Magliano Alpi, Cuneo, Ita)

IDENTIFICATION SECTION

Location: Magliano Alpi (Cuneo, Italy)

Year: 2020

Population: 2166 inhabitants (up to date 31-12-
2020)

Management model: Energy Community made up
of Municipality of Magliano Alpi, the Public
Library, the gym, the school and n.4 residents

TECHNOLOGY USED

- 20Kwp photovoltaic plant on the roofs of the
Town Hall
- - Connection PODs for energy sharing
~ - Electric Vehicles (EV) recharging stations
| - IoT platform for real time energy management
and monitoring (Energy4Com support)

PERFORMATIVE INDICATORS Bencll(‘mar
e Energy Production: 24 MWh by L5
e et e photovoltaic system ’
; [4 \” ,,L. \n Energy demand coverage: 7
e i households of which three municipal 3 s
== | &= 1 <= | S | households and 1 small handicraft ’
enterprise
'w : SOCIO-, TECHNO-ECONOMIC
| IMPACTS
- Building retrofit 2
- Processes of local development
- Local short supply chains with a 2
strong cognitive and technological
value 1
- Free services for residents (EV
charge, energy sharing) 2
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SDG7 — CONTRIBUTIONS ON INDICATORS Score

7.1.1 Proportion of population with access to electricity C
7.1.2 Proportion of population with primary reliance on clean fuels and C
technology

7.2.1 Renewable energy share in the total final energy consumption C
7.3.1 Energy intensity measured in terms of primary energy and GDP B
7.b.1 Installed renewable energy generating capacity in developing countries (in Na.

Watts per capita)

Level of Contribution on other SDGs

SDGY C SDG11 B SDG13 B

Figures above: PV plant and energy monitoring platform. Source: https://cermaglianoalpi.it

Case Study 2. REC “Berchidda 4.0” (Magliano Alpi, Cuneo, Ita)

IDENTIFICATION SECTION

Location: Berchidda (Sassari, Italy)

Year: 2019

Population: 2688 inhabitants (up to date 31-08-
2020)

Management model: Energy Community made up
citizens, Sardegna Region, Department of
Engineering and Electronic University of Cagliari

TECHNOLOGY USED

- 200 photovoltaic plants with >1500 kWp of power

- Storage systems with a capacity of 50 kW/50kWh

- Smart Home Systems (smart box) for energy
monitoring

PERFORMATIVE INDICATORS Benchmark

Energy Production: - solar energy
production of about 3 GWh/year

Energy demand coverage: Local

- self-consumption >50%
Smart distribution
management

= @) SOCIO-, TECHNO-ECONOMIC
= IMPACTS

E‘

7 3~
.!Tﬁ ﬁﬁ D‘:%d

Renewable Energy

participation
integration

Smart Building
automation
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https://cermaglianoalpi.it/

- Activation of 30 pilot projects on
existing pv systems for self-

. . 2
consumption promotion and
community engagement

- 620,000 € savings (-50% public 3

cost of energy) and 30% energy bill

reduction
SDG7 — CONTRIBUTIONS ON INDICATORS Score
7.1.1 Proportion of population with access to electricity B
7.1.2 Proportion of population with primary reliance on clean fuels and B
technology
7.2.1 Renewable energy share in the total final energy consumption B
7.3.1 Energy intensity measured in terms of primary energy and GDP B
7.b.1 Installed renewable energy generating capacity in developing countries Na

(in Watts per capita)

Level of Contribution on other SDGs

SDGY9 B SDG11 B SDG13 A

Figures above: PV panels for REC on roofs and Smart distribution management of the local
energy community resources. Source: web search

3.2.2 Study cases application for output 2-Sustainability Assessment for Prioritisation of policies and public
funds to create a REC

For output 2, we will use the illustrated methodology to guide choices in the pre-design phase of a Living
Lab for the establishment of a REC. at the Municipality of Bova (Reggio Calabria, Ita), as part of Pilot Project
4.7.1 - "Open platform "phigital space" (physical and digital) of the type "user profiling" for the advanced
and dynamic codesign of interventions on the built and ex novo" within the Tech4You research project.

Case Study 3. Experimentation in the Grecanica Area: Living Lab in Bova

IDENTIFICATION SECTION

Location: Bova (Metropolitan City of Reggio
Calabria, Calabria, Italy)

Year: 2023-in progress

Population: 400 inhabitants (Istat data 2021)
Surface: 46,94 km?
Population density 8,52 inhab./km?
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Radiation Analysis Suolo _ Bova

SCENARIO 2020

Altitude: 820 m a.s.l.

Inner Areas classification: F-Ultra Peripheral

Management model proposed: Living Lab for the
activation of a Renewable Energy Community

TECHNOLOGY TO BE PROPOSED

- Photovoltaic with innovative organic cells (high
capacity)

- Eolic turbines

- Biomass

Benchm

PERFORMATIVE INDICATORS ark

Production of electricity from solar
PV

Production of electricity from wind
power

Production of electricity from n.a.
bioenergy (biomass)

Storage of electricity

Transmission and distribution of
electricity

SOCIO-TECHNO-ECONOMIC IMPACTS
EXPECTED

- Processes of local development

- Free services for residents (EV
charge, energy sharing)

- Process of community awareness on n.a.
environmental safety

- Challenge of Energy Poverty for
public goods

- Public Building retrofit
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SDG7 — CONTRIBUTIONS ON INDICATORS Score

7.1.1 Proportion of population with access to electricity N.a.
7.1.2 Proportion of population with primary reliance on clean fuels and technology N.a.
7.2.1 Renewable energy share in the total final energy consumption N.a.
7.3.1 Energy intensity measured in terms of primary energy and GDP N.a.
7.b.1 Installed renewable energy generating capacity in developing countries (in N.a.
Watts per capita)

Level of Contribution on other SDGs

SDGS, SDGY, SDG11, SDG13, SDG17
Figures above: Mangano G., Draft Paper and ABITAlab elaboration for radiation, sunlight and

windflow analisys (Grasshopers + Ladybug Tools), Action 8, M1, Activities 1 for Spoke 4, PP
4.7, Tech4You, PNRR, march 2023

At this step, the aim is to understand whether such an assessment methodology is useful in guiding
working trajectories for capturing public integrated spatial investments that may come from competitive
opportunities or funding devices such as the EU Recovery Fund or RePower EU for instruments such as
Energy Communities. The fact sheet below is therefore the result of the analytical study phase of those data
useful for the construction of the set of indicators and analyses conducted by the ABITAlab research team
on the scenarios and climatic and environmental factors, capable of being able to give indications on which
renewable energy technologies to adopt.
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4. Results and Discussion

The discussion related to the results at this step, regard the performance effectiveness of energy technologies,
suggesting to address the questions related to the time factor and the loss of performance of those
technologies defined as "business as standard” in the medium and long term. In fact, following the
methodological proposal of evaluating performance indicators of energy technologies, it is necessary to
consider the evaluation of regenerative processes in the medium and long term related to technologies using
renewable sources: the most popular ones, such as photovoltaics, have a performance in terms of energy
production within 20 years. In deed for example, it is known that after 20 years, the efficiency of technologies
raises the question of performance and thus, in turn, the ability to generate a positive impact. Nowadays

The most innovative RES solutions must be able to offer potential opportunities for energy savings and
improvement of the environmental quality of the interior space, using those distribution technologies that
can make the system adaptable and integrable, multi-operational, expandable, in order to combine the
complementary beneficial aspects of active and passive technologies in the building envelope (Fig.7). In fact,
the high-performance hybrid building with positive building requirements is realized, which will be referred
to below. Solar energy and solar heat are usually energy generators for buildings, while energy-efficient
solutions help to reduce energy use in the buildings themselves; they, as well as devices, technologies, spaces
and infrastructures, become nodes of the energy HUBSs of the smart grid. "(...) The energy hub is a node of
the urban energy system as a whole, with multiple energy carriers in and out and typically consists of a more
elaborate and complex internal arrangement of components. The benefits of this close integration are
identified as increased reliability, load flexibility and efficiency gains through synergy effects, which are
well suited to building clusters.

The energy hub is also seen as a practical way to offer more services through the sharing and
interconnection of domestic devices, thus reducing the impact on carbon emissions. Thus, energy hub is not
a single entity that contains all the necessary systems for energy transformation, conversion and storage, but
a collection of individual energy consumers and producers distributed over an area (as reported on energy
communities).

This allows the variable loads, systems and energy sources of multiple buildings to be taken into account
in several alternative pathways" [10] [22].

Figure 7. Flow chart of the building cluster approach based on RES envelope solutions. Source: Applied
Energy, 2018

Spatio-temporal
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RES envelope

Density of buildings RES potentials 5
2 solutions

Energy demand

Cluster-level energy
systems

Energy hub

District/urban
energy systems

It is therefore a matter of considering the performative contribution that can be made by so-called
“emerging technologies”, defined as “[...] a set of technologies whose areas of development and application
are still rapidly expanding, and their technical and value potential is still largely unrealised. Naturally, this
leads to a vibrant innovation environment for these technologies” [21].
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Among them, energy storage technologies are crucial for maintaining a high level of energy storage
performance when systems are not in use. Indeed, new energy storage systems have started to be used by
people in many sectors. Grid energy storage systems are needed to maximise the introduction of energy
efficiency. The electrochemical energy storage system, known as the battery system, has enormous potential
for grid energy storage. Energy storage methods can be used in various applications. Energy storage systems
are grouped into five main categories: mechanical, thermal, chemical, electrochemical and electrical energy
storage.

5. Future Trends
From this initial discussion, we can see how the terms of the issues related to production from renewable
sources and the use of production technologies change, which, precisely because of their ability to respond
"to changes in energy demand" (of other resource flows in general), must be much more open and responsive.
Moreover, technologies as devices make all the parameters we have discussed, ‘equipment’ for production,
exchange but also monitoring the efficiency and effectiveness of networks. The availability of processes and
products from emerging technologies (sensors, virtuality, etc.), support this new dimension of control and
operation, according to targets and performance levels dictated by the global and local demand for climate
and hence carbon neutrality [22]. Also among the main aims of CERs is to establish new social innovation
enterprises, in which citizens and small groups of producers, structures and knowledge centers participate,
mediating and accelerating processes of participation and technology transfer. The sharing of the process and
results of these activities transforms energy communities into "communities of place", where citizens can
enjoy the co-benefits of their participation, and into "communities of interest”, capable of sharing visions
that go beyond the benefits themselves and that promote local development [23], also Distribution
Technologies: from the cluster to the hybrid building through co-design and co-management practices of
processes, projects and programs [2] [24].

Some considerations on future research scenarios can be made regarding the two outputs of the adopted
methodology:

a) The methodology proves useful in understanding the progress of achieving the Sustainable
Development Goals (SDG 7 and related) in order to understand the substantial contribution,
including through technology push, of Renewable Energy Communities at the building and cluster
scale (see output 1 of the methodology). In fact, each of the SDGs is inherently interconnected,
forming a cohesive and interrelated set of global priorities and objectives. Recognizing the diverse
spectrum of both favorable and unfavorable interactions between these SDGs is essential to fully
harnessing their potential on a global scale. It ensures that advancements in certain areas do not come
at the detriment of progress in other domains;

b) the methodology, in monitoring and verifying the traceability of sustainable development goals and
the contribution of technologies in achieving carbon neutrality objectives, can provide interesting
benchmarks to guide and prioritise integrated territorial investments for the creation of energy
communities (RRF, Horizon Europe, etc.). The dynamics of these interactions, including their nature,
strengths, and potential impacts, heavily rely on the specific context in which they are applied. The
chosen policy options and strategies pursued play a critical role in shaping the outcomes and
implications of these interactions. The underlying idea of this approach is that an analysis of
interactions between various Sustainable Development Goal domains, informed by science, can
greatly enhance decision-making effectiveness and ensure more coherent outcomes, as well as
facilitate follow-up and monitoring of progress, which is currently lacking in the current practice.

Recognizing both potential trade-offs and synergistic relationships between different SDGs is of utmost
importance in accomplishing lasting sustainable development results. The scoring methodology introduced
here aims to foster a deeper science-policy dialogue regarding the significance of such interactions. It serves
as a starting point for policymakers, stakeholders and researchers to establish their priorities and
implementation strategies in public funds and policy-oriented projects (NRRP, Horizon Europe, ORP 2021-
2027, RePower EU, Metro ONP). Furthermore, it encourages the engagement of the policy community in
advancing knowledge in this field through continuous development and exploration. The impact of this
methodology can certainly help guide action trajectories, which involve communities in decision-making
and technology transfer processes, as illustrated in the case of feasibility studies for the start-up of the Living
Lab in Bova, as a physical-digital space capable of triggering local development actions, which also leverage
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sustainable development objectives and the need/objective of mitigating energy poverty and climate
neutrality.
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