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Yi Zhong,ransformative Planning for Sustainable Futures: Bridging Global Goals and Local Actions throug
Adaptive Frameworks
2324

Ruotong Zhang, Yi Wang, Zhongjteduiity-Oriented Optimisation of Public Space Supply-Demand in Ageing
Communities: A Behavioural Perspective on Elderly Residents
2330

Jing Guo, De WalmgJusive Urban Planning Based on Time-Use Analysis: A Markov Chain Approach Acros
Family Life Cycles
2342

Huan Dong, Haixiao Pan, Zizhan Wang, Zhendong Wahigi¢gtbothood walkability for older adults and

their travel N Shanghai Anshan area case study
2359

Huan LitGtudy on the Construction and Inheritance of Rural Models in Shaanxi North from the Perspectivi

Human-Land Emotional Bonds
2375
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JiaQian Zhang, XiaoDong¢n¥qualities in Public Cultural Facility Distribution: A Comparative Analysis Acros:
Demographic Groups in Wenzhou, China
2385

Cui Bowery Study on the Optimization of Public Service Facilities in the Inclusive O15-Minute Community
CircleO Based on Equity: A Case Study of Wujiaochang Sub-district, Shanghai
2400
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Jennifer Minner, Jocelyn Poe, Felix Heisel, Ash Kopetzky, Maya Porath, Dylan Stevenson, Gretchen Wort
Embodying Justice in the Built Environment: Transatlantic Reflections on Carbon Neutrality, Circularity, ar
Justice

2416

Yuxing Zhao, Lan Watgw Spatial Factors Affect Respiratory Health in Coal Resource-based Cities: a
Case-control Study in Eastern Yunnan Province, China
2429

Yunzheng Zhang, Fubin Wiwp gets less urban greenness: A case study of Sydney
2441

Stefania Butti, Emanuele Garda, Michela Cameletti, Marta Rodeschini, Gregorio Pezzoli, Francesca Morg
Beyond the ideal: rethinking Aging in (urban) Place through the lens of vulnerability. Insights from Italian
CASA Project

2452

BY$ra Tilki, Elif Kdsar Koréniibliometric Analysis on the Relationship Between Migration and Urban Desig
2463

HYlya Sa«6n, Ahmet Burak BYyYkdiadlkban Factors in Highly Skilled Migration Motivation: The Case of
Turkish Professionals in the Netherlands
2475

Pavl’'na Suchiyban Form and Social Exclusion: A Spatial Perspective on Residential Segregation in
Czech Cities
2493

Carlotta Caciagli, Paola Piscitelli, Stefania Sabatinelli, Paola Savoldi, Abueyeratding digital divides

through a place-based inclusion process. Insights from an ongoing research project
2509
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TRACK 8 - EDUCATION AND SKILLS

o
Tara Lynne Clapp, Mark Grieatlagogy for the future: Equipping students for complex and climate-rele ‘ft
practice N
2529 f@

Sarah Isabella Chiodi, Lorenzo Ligresearch-Driven Pedagogy: Advancing Transformative Skills in S
Justice and Urban Sustainability through Educational Innovation. Insights from the REPLACE Project
2537

Edmond Hajrizi, Binak Begaj, Skender Kosumi, Shqiprin BRmx&iMART CityO: A Small-Scale City Ecosyst
for Experimentation in Knowledge-Driven Urban Planning
2551

Giuffre, M., Benigni M.S., Fontana, C. TomaS®maopalj, playing cities in risk
2568

BegYm Eser, T.Kerem Kordamstemological Uncertainties in Planning Education: The Transformative Role
of Studio Pedagogy
2582

Azza Kamal] + Geospatial Models for Engagement and Performance Measures in the Pedagogy of
Sustainable Planning Studio
2589

TRACK 9 - URBAN FUTURES

Esin Ozkilic, Fatih Texsal Appropriation Model for Circular Maker Spaces (CMS) in Istanbul
2602

Caterina Juritinveiling Hidden Potential. A Typological Approach for the Underground Landscape.
2624

Alexandros Mpantogias, Varvara T&eimagining the future of peri-urban spaces: planning narratives for
the sustainability of these areas. The case study of OStena tou NestouO in Xanthi, Greece
2639

Weiping Cao, Su Wang, HarSpatiptemporal Evolution Characteristics and Planning Strategies of
Population and Construction Land in Shrinking Chinese Counties
2655

Dzheylan Safet Karaulan Sozuer, Yasin ,agatay Bleskamg for Play-Friendly City: Global Narratives and
Local Interpretations in the Context of Istanbul
2666
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Chen Gongdagesearch on the Distribution and Typological Characteristics of Urban Office Centres from a
Fine-Grained Perspective: A Case Study of Yangpu District in Shanghai, China
2674

Lea Petrovi' Krajnik, Damir Krajnik, lvan Mlinar, Teod®&as#sich on the Potential for Future Development
of Labin and Ra%a in Istria
2695
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Aida ArikTowards transformative actions through perceptions research: Q-methodology as a tool for
identifying ideological dimensions of planning problems
2715

Yasmine Abdul Ghani, ImdaF/Asn Masdar City, Abu Dhabi to Florya, Istanbul: What Can We Learn from
Smart Cities?
2725

Jan Schreur§0-Producing the Future: Imaginaries at Work in Spatial Planning Practice
2741

Manuel Caldei®ensemaking In Urban Experiments: The Case of BarcelonaOs Superblocks
2755

Katharina Mayer, Martin Berchiithe, fictional municipality of OZwirgbergO as a model for spatial planning
in rural Rhineland-Palatinate
2771

Giovanni Cauddext Generation EU The Case of Rome, two strategic actions within a list of projects
2795

TRACK 10 - THEORIES

Aksel HageBhould planning and policy gather around the concept of Ocommunity of disagreementO?
2805

Chandrima Mukhopadhy@yogressive Urbanism
2817

Liangwei Du Xinwen Wdmagalization and Application of Scene Theory in the Context of Historic Town
Preservation in China: A Case Study of Shannxi Mizhi Ancient Town
2829

Zhejun Wan@he Role and Value of Theory in Urban Design: Can They Truly Shape the City?
2846

Ruggero SignoroRethinking Promethean planning: An epistemological enquiry of technoscientific-centrisn
in planning theories
2855
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Liudmila Slivinskay&hat planning needs from theorizing on place in times of global challenges
2868

Paula Freire Santoro, Felipe Suzuki Ursini, Carolina Heldt DOAImeida, DZbora Ungaretti, Amanda S
Gabriela Prado Filipgferent rental housing policies models and the ongoing difficulty of overcoming

the housing crisis
2879
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Esen GSkee ...zdarRathways to Urban Resilience: Tactical Urbanism vs. Transdisciplinary Approaches
2895

GrZgoire Picard, Giovanni Fusco, OrnellBhéalresufficient Role of Urban Form and Its Uses in Baseline

Assessments of Urban Plans in France
2914

TRACK 11 - EMERGING TECHNOLOGIES

Izzy Yi Jian, Xiaosheng Zhu, Yangyang Pan, KaDHawveMioe Specific Scene of LifeO: A Visual Analysis of
User-Generated Narratives on Walkable City Spaces
2935

Yun Ling, Jing G8patiotemporal perception of disasters based on social media data in the context of
climate change: A case study of Shanghai
2948

Yuyue Huantmtelligent Urban Design: Self-organized Block Form Generation Using Reinforcement

Learning - An Empirical Study from Nanjing, China
2967

Xinzhuo ZhaOpnravelling the Complexity of Urban Functional Organization Based on Explainable GeoAl
2976

Ay$e Velio#lu, Fatih Tépiitoring the Impact of Urban Regeneration on Green Infrastructure: Istanbul Casi
2987

Songming Li, Xiliu He, ShijieEXpigring the Emotional Spatial Patterns and Functional Perceptions of
Internet-Famous Streets Based on Large Language Models: A Case Study of Nanjing Old City
3006

Yangyang Pan, Zilu Wang, Peter Hasdell, IzzGEmlfgimg Participatory Design: A Digital Platform for
Urban Renewal in Gangxia Urban Village, Shenzhen
3026

Jian Chen, Guy Garrod, Menelaos GKdsirigssocial Media Big Data and ChatGPT for Identifying

Counter-urbanisation Hot Spots in China
3038
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Qianhui He, Shijie finraveling the relationship between the digital platforms and gentrification: Evidence
from Nanjing, China
3064

Abdalrahman T. Y. Alashi, ...zhan Hiegkands Drone-Based 3D City Information Modeling for Urban Analysi

and Planning
3077

Mustafa Ra$it %ahin, Séla ...zdemir, Emine Yeti$kdvapephilQuantification of Urban Complexity and

Adaptive Capacity: Sub-Fractal Analysis and Spatial Statistics in lzmir
3099

Shih-Hung Yang, Han-Liang Lin, Yu-Tung Lin, Ya-Zhen Cai, Mei-Kuan Li, Hsiao-Tzu Hsiung, Wen-Ying C
Chen, Yu-Han Ni@epgraphically weighted machine learning for modeling spatial heterogeneity in

off-campus student housing rents
3127

Sola ...zdemir, Mustafa Ra$it %ahin, Emine Yeti$&gbrampiRegionalazation and Centralization in &zmir:

A Dual-Phase Analysis of Urban Morphology Using Sub-Fractal and Space Syntax Methods
3144

Yu Zhuoyu, Li Chuanying, Wang Chenghao, Zldagaiag and Design Methods for Robot Work spaces in
Smart Elderly Care Communities
3159

Mani Dhingra, Aphra Keorvards Ethical Implementation of Urban Digital Twins: Addressing Key Challenge:
Recommending Best Practices
3172

Y&lma Karatuna, Eren KYrkeYi##umpact of Environmental Design Elements on Corporate Site Selection ¢

Information Industry Companies in the Metaverse
3194

Ay$enur Koeyi#it, Ayddn Furkan Terzi, Koray Aksu, Handd&pgrmigeR ositive Energy: A Geographic
Information System Approach to Defining Positive Energy Districts
3218

Luyao Niu, Yurun Wang, Wenjia Zbewgyaging Social Media Big Data and Large Language Models to
Quantify the Temporal Dynamics of Cross-Border Spatial Identity: Evidence from Shenzhen-Hong Kong R
3230

Jintian Xu, Dujuan Yang, Qilldaeraging Digital Platforms for Circular Economy Implementation in the AEC(

Industry:Insights from Public-Private Partnerships
3256

Berna GYrkan, Fatih Tertgrsection of Digital and Physical: Phygital Urban Public Spaces
3270
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Zeynep GYice Ayddn, FatihOigitalization, Culture and Urban Space Interaction!: A Design Fiction Apj
3292

Husain Vaghjipurwala, Katharina Borgmann, Maryam Hosseinzadeh, Agota Barabas, JSrg Noennig,

From Semantic to Thematic analysis: Extracting Research trends and topics from Text Data
3311
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Yu Yinqi, Liu LAd;Empowered Research on Healthy Streets: An Iterative Path of Streetscape Perception,

Evaluation, and Optimization
3326

Tianxin Zhang, Mengde Zh€hg,Study on the Measurement and Enhancement Strategies of Urban Street
Space Quality Based on Street View Images: A Case Study of Streets in the Central Urban Area of XiOan
3346

Baltzs Cserpes, Rachele Vanessa/&sBitptalised Tourism Sector: Impact on Occupations and Geographies
3360

Edmond Hajrizi, Binak Beqgaj, Skender Kosumi, Shqipriru Biirxs$iMART CityO Model as a Testbed for

Emerging Digital Technologies and Transformative Urban Planning
3378

Tarek Al-Rimawi, Michael Nadiéenessing Smart Technologies in Real Estate: A New Paradigm for Spatial

Planning and Urban Development
3393

Rui Jiang, Bige Tuneer, Cem Atdrhitenabled Ontology Alignment to Support Complex Decision-Making ir
the Built Environment
3408

TRACK 12 - DISASTER-RESILIENT PLANNING

Sun Xijia, Li Xiangfeng, Hou Rui, Li Xiddoudg,and Livelihoods: A Multi-dimensional Comparative Study of
Territorial Space Planning Policies for Flood Detention Areas in China
3425

Adnan O#uzhan, Bora Yerlijnoltjstry 5.0 as a Tool for Strenghtening Urban Resilience Against Disaster Ris
3438

Dayeon Shin, Taeyeong Kim, Dakota Aaron Mg@lartiyg the Feasibility of Sponge City Solutions for Flood
Resilience in Gangnam, Seoul
3454

Miao-Ching Shen, Hsueh-Sheng Gtaod Risk Perception Under the Levee Effect: Adaptive Management

Strategies for Heterogeneous Individuals
3466



0 AES0P 2025

.4.‘:3!\ CONGRESS

Istanbul, 7-11 July A AESOP 3k YTU NSz

GSzde Idil ...zc@fhat Are the Obstacles in the Recovery Process Considering the Role of Actors? The Cas

the Kahramanmara$ Earthquake in Turkey
3478

Francesca Paola Mondelli, Marta Rabazo Martin, Maria Graz@Giaecioastal cities are transforming?

The disaster as catalysts of change
3494
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Tu#ba KYtYk, Cansu GRdst;Disaster Population Mobility: Considerations for the February 2023
Earthquakes in TYrkiye

3513

Cora Fontana, Valentina Tomassoni, Margherita Giuffre, Massimiliano Miscakelli)d we bother about
risk reduction at the urban scal€Re Early Recovery System (ERS) framework to assess the impact of

prevention instruments on post-quake urban functionality
3528

Adem Sakarymvestigationdf Earthquake Damage erms of Different Land Covers: 2023 Kahramanmara$
Earthquakes
3543

Aydan Ege GYven, Giulio Breglia, Marco Ghittiah|nfrastructures and Their Role in Regional Resilience:
Mapping EU Regions
3550

TRACK 13 - HOUSING AND SHELTER

Jiagi Zhao, Wenzhu Zhou, Wen XiStggy on Per Capita Housing Status and Living Quality Enhancement
Dashilan Historical and Cultural Block
3565

Tolga Levenin Assessment on Provincial Differentiation of Housing Problem in the Turkish Case
3579

Elifsu %ahin, Elif Alkég Social Reflections of Neoliberal Policies, Planning Legislation, and Housing in the

Istanbul Metropolitan Area
3592

Mengjia Qiu, Li BHousing Justice in Urban Regeneration from a Hierarchical Perspective: Practice and
Reflection on the Case of Nanjing, China
3605

Pietro Bonifaci, Andrea Fantin, Jacopo Galli, Nicol” Genovese, Giulia Piacenti, Klarissa Pica, Marco Turca

VendeminiTransitional housing. Adaptive and Sustainable Design Strategies for Gaza Strip Reconstructio
3629



if AESOP 2020

%

.4::.'!\ CONGRESS

istanbul, 7-11 July ~ GAAESOP 3k YTU NSz

Ivana Katuri', Lucijan )erneRJanning for Compact Cities: The Interplay of Housing Provision and!

Urbanisation
3644

Duygu ,ayan, ...zgYl Burcu ...zdemRr8dicijng Housing Prices: The Case of Ankara Housing Market
3656

I"#$%HB&

QuwapelumiayanjuNigerian Housing Development Policies Impact on Lagos Housing Deficit (1960 b 2(
A Critical Literature Review)
3670

Amin Alipour, Mahmoud Sharegunership Dynamics of Low-Income Households Under IranOs Mehr Housing Pc
(IMHP) (The Case Study of 13 IMHP Residential Complexes in Babol and Babolsar, Iran)
3688

TRACK 14 - ETHICS, VALUES AND PLANNING

Kimberley Kinder, Sophia Spd?tieaning for gender health justice: A scoping review and research agenda
3709

TRACK 15 - PROPERTY MARKET ACTORS

Alberto BortolottiThe financialisation of actors, practices and instruments. Insights from MilanoOs

urban market
3722

Semanur ...zcan, Oya AkérGtate as an Entrepreneur Who Transforming Public Spee€ase of
Zeytinburnu Fabrika-i Humayun

3727
TRACK 16 - FOOD

Luanxuan ZanBynamic Analysis of Cultivated Area-Food-Population System in Shrinking Rural Areas of
Northeast China and Its Planning Strategies
3743

Irem ...zdarendeli, Ekin G\"{ne$ Y%anldfégrding Sustainable Regional Food Chains through Serious Games
The Play Marmara OFoodO
3753

Luanxuan Zang, Weiping Cao, Su Wang, Hdare Eamlution Characteristics and Planning Regulation of the
Population-cultivated land-food (PCF) system in Rural Counties of China
3767

Alessandra Mangandtkploring the food-climate nexus through a justice lens: insights from urban

experimentations.
3781
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Andrea Lulovicova, Philemon Germanique, Stephane Bdoiwdoocal Policies Transform Foodscapes,

Influence Dietary Shifts, and Reduce Emissions: Insights from Six Mediterranean Sub-Regions in France
3794

Sophia Arbar&econfiguring Food Systems in EgyptOs Nile Delta An Agroecological Approach to
Delta Urbanism
3810
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Ay$e Burcu Kdsactk, Merve DeBimfakering Women through Food Production from the Perspective of
Cooperatives
3827

Ana Moragues Faus, Alessandra Manganell, TanyalZrdeistanding the role of diverse cities for

sustainable food security: a socio-ecological governance framework
3836

Augusto Fabio Cerqultban Agriculture and Multispecies Commoning in Public Housing Regeneration:
Rethinking Ecologies of Care in Scampia
3850

TRACK 17 - PUBLIC SPACE

Asma Meha@perationalizing Justice: Ethical Frameworks for Adaptive Planning in the Age of Planetary Ci
3858

Jiang Shengbin, Lin Rowa8tudy on the SupplybDemand Relationship of Recreational Services Supportec
Ecological Public Spaces: A Case Study of Nanjing, Jiangsu Province, China
3866

Marichela SepEyaluating Public Space Resilience: an index and a case study
3878

Mengde Zheng & Tianxin ZHariggn Street Space in Planning Transformation: Analyzing and Optimizing the

Quality Differences between Subjective and Objective PerspectivesNA Case Study of XiOan
3892

Ying Sun, Xiangfeng Li, Zhizhé8sighing Accessibility Public Spaces in Old City Communities Based on tt
Outdoor Activity Characteristics of People with Disabilities: A Case Study of Chengxian Street Community
Nanjing

3904

Varvara Toura, Alexandros MpantoBiatslic spaces as agents of inclusive and sustainable urban

transformations. The case study of OXersonisos tis PanagiasO in Kavala, Greece
3916
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Ruohan YiReshaping Urban Spaces: Exploring the Role of Temporary Public Open Spaces in Allevig
Pressure in Hong Kong
3934

Marta Rodeschini, Emanuele Garda, Marco Tononi, Gregorio Pezzoli & Alessandrbdfil@restmoAreas a

a Tool for City Care: Insights from Medium-Sized Italian Cities
3949
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Yan Xinhang,"Huand-&$tering Multicultural Integration in Transforming Context: Community Participatory
Museum as a Bridge
3964

Aleksandra Stupar, Jelena Ivanovic Vojvodic, Aleksandardwrijitie, rainbow: Urban oasis as an

inclusion hub
3979

Han Tad,he Path of Land Use Control for Urban Development and Construction Projects in Germany
3989

Han Ta&;omparative Analysis of Legal Frameworks and Reform in Global Urban Planning Systems: Insig
from OPlanning Regulation-ConstrainedO and ODevelopment Order-GuidedO Models in the Stock Era
4000

Derya Koea$, Elif Kdsar Kor&oamrehensive Evaluation of Child-Friendly Public Spaces: The ZYmrYtevler
Case as IstanbulOs First Permanent Two-Stage Street Transformation
4013

Fei Kong, Ruoshi Zh&wgluation of Emotional Attachment Characteristics of Urban Vitality Complexes Bas
on EW-GRA-TOPSIS Model in the Context of Stock Renewal: A Case Study of Five Typical Urban Compl
Beijing and Shanghai

4034

Burcu H. Ozuduru, L. Hilal ORethénking Urban Living Environments: Investigating the Influence of Built
Environment Features on Physical Activity Levels B Evidence from a Cross-Sectional Study in Ankara, TY
4058

Ceren Kocer Gul, Ipek Ak@naging Rural and Urban Dynamics within the Framework of Rural
Gentrification: Urladam as a Transformative Public Space
4067

Xinkai Yang, Li BEGommunity Reading Spaces as Social Infrastructure: A Case Study of Nanjing
4079

Leung Lik Fong, JIAN Yi lzzy, Wen ZhuoyiNiadeoke of Urban Green Spaces Attributes in Enhancing
Leisure Opportunities and Psychological Well-Being Among Older Residents
4103
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Qingyun Luo, Wenjun Xu, Mengling Jiang, Afgmd@ary Urbanism in Action: ThemebNeighborhood (Mis)
alignment and Visitor Response in Beijing Pop-up Markets
4119

Mengyue Mei, Tongyu $Suegrating Energy Performance and Public Space Metrics: A Study from the
Perspective of Urban Design
4135
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Sezen TYrko#lu, Fatih TExgloring Meanings and Experiences of Public Spaces: Topic Modelling Insights
from Museum Gazhane
4147

Emanuele Garda, Francesca Morganti, Michela Cameletti, Marta Rodeschini, Stefania Butti, Gregorio Pez
The age-friendly public city: initial reflections of a medium-size city as Bergamo
4163

Merve Deniz Tak, Ay$e Burcu KBsatiok)rinking as a Transformative Practice of Placemaking
4178

Gregorio Pezzdlhe Italian Integrated Water Service as a Promoter of Soil Desealing Processes
4186

Vasiliki FragkaKublic Space as Social Infrastructure for Urban Wellbeing: Transformation and resistance il
Protomagias Square, Athens under persistent austerity
4197

Cansu Kisla Kol, Esin Ozkilic, Imge AkcakayzxeWasien of the vulnerable from public space in the shadow
of urban transformation: the case of sex workers in IstanbulOs Pera
4210

cngel Aparicid®lanners and the moral power of the OunpleasantO
4231

Anja Pejovi', Riccardo Pdilmm Car-Centric to People-Centric: Developing Street Transformations Through

Environmental and Community Involvement Approaches
4241

Necdet AyiReclaiming or excluding? The evolution of waterfront redevelopment and public space in Geno
4251

AygY| Demir, Zeynep Asld GWesits for Improving Visual Quality in Streets
4262

Jiaxin Qi, Yuhang Rafmrmal Utilization Characteristics of Underpass Public Spaces in Megacities from the
Perspective of Co-Production Theory: A Case Study of Elevated Highway Underpasses in Guangzhou
4273
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Karla Barrantes Chaves, Nidia Cruz Zce—iga, Erick Centdian ®IOMID-19: Urban Parks as Catalysts of

for the Common Good P The Costa Rican Case
4290

Buse Ceren Ener, Erhan KuN#sual Perception of Universal Design Interventions for World Heritage S
Case of Istanbul Historic Peninsula
4302

&
5
=N
es
5

TRACK 18 - TOURISM

Konstantina Nikoletta Karasahfass Tourism in Malia: Towards a Decolonial Model for the Lassithi Plateau
4310

Maryam Farash Khiab&ploring the genuine flavours of TehranOs cafes: a postmodern destination for

tourism
4333

Yixin Liu, Zhimin Li, Yixin Tian, Hao Wang, RucRe¥¢éancfy on the Correlation Between TouristsO Facial
Emotion Perception and Street Spatial Elements Through Deep Learning: A Case Study of Traditional

Tourism-Oriented Villages in China
4349

Zejing Zou, Xiaojian Chen, Yixin Liu, Yuxin Wang LEtra@ation Between Street Space and Tourist
Behavior in Tourism-Oriented Traditional Villages Under Distinct Development Models: A Case Study of Y

Village, Shaanxi Province
4359

Qinghang Cherigesearch on the Construction of City Walk Tourism Routes from the Perspective of Cultur:

Heritage Conservation: A Case Study of Beiyuanmen Historic and Cultural District in XiOan
4377

Yixuan Zhang, Shijie Sdentification of Spatial Conflicts between Tourists and Local Residents: Based on
ONanjing Travel Pitfall AvoidanceO Posts on Rednote
4388

Chao Zhangssessment and Optimization of Sustainable Tourism Planning for Suburban Rural Areas of M

ropolitan Fringe Areas Based on Ecological Landscape Unit Division: Evidence from Huanglongxian, Nan|
4406

Jing Zhandgesearch on the Measurement and Evaluation of the Development Performance of the Red Cu

al Tourism Space in Hadapu Town based on AHP and Fuzzy Comprehensive Evaluation Method
4422

Yifan Song, Paulina Maria Nddahetary Gentrification of Rural China: the cagangjiale
4441
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Aida Arik, Emmanuelle Gedrbe,messy interplay between forces of resistance and forces for change in
territorial transitions: A case study of an Alpine ski resort
4460

RYmeysa Kuduban, Bora Yerlgxamining the Phenomenon of Overtourism in the Context of Local
Community Perception: The Case of Bodrum.
4474
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Yuxiao Ma, Yuhan Zhou, Jianzhong Htaareding for Celebrities: Fandom Tourism and the Creatively
Repurposing of Urban Spaces
4482

Sarah E. Braun, Angelica DeN&tagating the University-Tourism Nexus: Employing Participatory Strategies

for Liveability in Sorrento
4495

Sadullah AKSOY, Mehmet PenpeEixthring the Politics of Gastronomy Tourism and Gentrification Nexus:
Gastro-Driven Development and Peri-Urban Geographical Change in the case of Urla Izmir
4512

Wei-ning Shi, Zuo-bin Wu, ChaGWaral route perspective: heritage tourism value evaluation and route
optimization of the Silk Road (Shaanxi section )
4523

SPECIAL SESSION 1

Lena Verlooy, Laura Shlakku, Tim Esavgy Justice in Underprivileged Neighbourhoods: Reimagining
Energy Transitions Through Community Storytelling
4535

SPECIAL SESSION 2

Renzo SgolacchhaCommunity Out of the Box: Understanding Flexibility and Justice through Self-organiset
Housing in the Netherlands
4550

Nicola RussoMJater justice, scarcity and environmental flows. The case of Marseille
4557

Luis Martin Sanchez, Elena Lorigeimining Punta Corna. A Laboratory on the Local Impacts of the Critical

Raw Materials Act in the Alpine Region
4571

Elena Marchigiani, Teresa Frausin, Valentina Novak, Sdbeefgesay Good Life for All. Explorations on a
Fragile Neighbourhood in Trieste
4584
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Gabriele Ledhe Old Town of Taranto. Reclaim neglected spaces to challenge narratives of decline
4617

Emanuel Giannotti, Luca Velo, Maria Chialkéobdsijustice in the face of climate change on the North
Adriatic coast.!
4638
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Nicola Fierro, Enrico Form@teic peri-urban: repositioning peri-urban urbanization in new forms of
inter-generational co-ownership.
4646

SPECIAL SESSION 6

Joaqu’'n Farin—s Das’, Moneyba Gonzflez Medina, Alankrita Sarkar & P&plaBal fsening and
Metropolitan Governance to face Flood risk in the new Climate Change context: A comparison between

Eurodelta Megaregion and Valencia metropolitan area
4656

SPECIAL SESSION 8

PitkSnen, M. & HollmZn,Beddlonial Strategies for Urban Greenery: Insights from Reimagining Planning
Through Epistemic Pluralism in Kumasi
4675

SPECIAL SESSION 9

Deshayes Elosse, Brown Mditipunting beyond boundaries: Exploring consumption-based carbon approach-
es in Paris and Gothenburg
4688

SPECIAL SESSION 12

...zge Yaleiner Erco$kun, Ebru V. Ocalir, Ceren Ercoskun, Hilal Tulan Isildar, Buse Erbas, Janina Welsch «
van der VlugEvaluating the 15-Min City Concept in Ankara: Resident Perceptions of Accessibility in ,ankay

and KeeiSren
4703

SPECIAL SESSION 13

Benedetta Grieco , Sabrina Sacco, Maria Ceividee; Than-Human Approach to Storytelling for Landscape

Planning: Interactions Between Artificial Intelligence and Problem Structuring Methods
4713
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Ozge Ogut, Benedetta Cavalieri, Elisa Conticelli, Giulia Marzani, Claddisedsihgdc@ijmate Change
Adaptability and Risk in Italian Territories Using Open Data
4726

SPECIAL SESSION 18
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Kirsten Mangels, Marvin StievBngart regions in an ageing society - new challenges for spatial planning in
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Abstract

The Zero Net Land Take (ZNLT) policy seeks to reconcile urban development and land conservation by 2050. This study re\
related policies at the European, national, and regional levels, focusing on Emilia-Romagna region, Italy. Analysis of legal do
reveals that while strategic objectives are set at the European level, member states and regions implement ZNLT with v
approaches, reflecting their governance and planning traditions on example of Emilia-Romagna region. This study underscol
importance of a coherent multi-level governance structure to achieve ZNLT. Misalignments between national guidelines and ri
or local practices create fragmentation, undermining cohesive policy action. Analyzing these gaps is crucial to advancing sustz
urban development aligned with ZNLT goals.

Key wordsZNLT, Land Consumption, Policy Mapping

Background and Rationale

Recent rapid urban expansion has led to extensive land consumption and ecological defpabalioce
growth with preservation, the EU has prioritized sustainable spatial planning, notably the Zero Net Lanc
(ZNLT) objective, which seeks to match land consumed for urban development with renaturalization of pre
developed areas by 2050, ensuring no net increase in urbanized land (European Commission, 2021a;
ZNLTOs prominence in strategic frameworks reflects its connections to land conservation, climate adag
biodiversity protection, and ecosystem restoration. These strategies underscore that mitigating urban sp
and soil sealing is vital for environmental sustainability, urban resilience, and climate adaptation.

There is a growing recognition of ZNLT policiesO importance across multiple governasesdealelU-
member states have adopted policies aligned with ZNLT, such as FranceOs binding target for 2050 (RZ
Franeaise, 2021) and FlandersO 2040 target (Departement Omgeving, 2018), or Italian Regional Law No.
24/2017), aiming to achieve ZNLT byhd@E¥er significant challenges persist, that hinder the cohesive anc
wide implementation of ZNLT across member states.

Local priorities, fiscal constraints and sectoral silos frequently dilute strategic intent (Idt et al., 2024; Decc
Feltgen, 2023; Schatz et al., 2021). Fragmented competencies and limited inter-sectoral coordination furthe
the gap between policy and practice (Gradinaru et al., 2023; Geneletti et al., 2017). Conceptual ambiguit
divergent interpretations, while the absence of harmonised monitoring indicators hampers consistent tracl
and accountability (LSbmann et al., 2022; Zoppi & Lai, 2014). Economic incentives for greenfield deve
often outweigh the long-term benefits of land neutrality, reducing local commitment to ZNLT goals (Schatz
2021). Finally, stakeholder participation remains sporadic, risking the exclusion of critical perspectives n
for equitable spatial planning (Lacoere & Leinfelder, 2023; Stankovics et al., 2020). ZNLT balances fre
land uptake with renaturalisation or brownfield reuse so that total OconsumedO land does not rise by
Interpretations and implementation, however, vary widely among member states, revealing notable conce
gaps between EU and national levels (Decoville & Feltgen, 2023; Schatz et al., 2021).

Additionally, a considerable conceptual ambiguity persists: European policies variously employ the terms |
Land Take (NNLT) and Zero Net Land Take (ZNLT), breeding unnecessary uncertainty. NNLT, used in EL
(e.g., Resourdegfficient Europe Roadmap 2011; Biodiversity Strategy 2020; Soil Strategy 2021), seems to em
prevention of new soil sealing, whereas the term ZNLT appears to sanction development only if itOs offse
sealing, ecological restoration, or brownfield reuse, projecting a looser, Obalance-of-accountsO stance. |
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as highlighted by Elisabeth Marquard (Marquard et al., 2020), there are different copes of the discussed c
and indicators in relation to different land use/land cover categories. There is significant conceptual ambi
in the terms to describe land conversion processes: land consumption, land take, soil sealing, artificializatic
The primary objective of this study is to provide a comprehensivéenallinalysis of ZNLT policy frameworks
at the EU level, and their adoption, adaptation, and operationalization at national and regional scales (wit
andEmilia-Romagna regias case studies). It seeks to identify persistent cross-level misalignments, institutio
fragmentation, and operational challenges hindering ZNLT objectives local implementation. By analyzing
adoption, the study seeks to clarify conceptual ambiguities in translating EU directives into effective |
management practices.

Methodology

This study adopts a mujpthase qualitative policy mapping to identify, analyze, and evaluate ZNLT instrume
and governance frameworks at European, national, and regional scales. The study employsethodsed
policy mapping framework, integrating qualitative document analysis with quantitative neivedykic
metrics to interrogate the ZNLT governance architecture at,sugtianal, and subnational scales.

The case studiesNItaly at national level and Emilia-Romagna at regional levelNwere chosen for their contr
policy landscapes: Emilia-Romagna has proactively enacted a no-net-land-take law, whereas lItaly as a
remains without a unified ZNLT framework. This divergence provides an instructive lens through whi
examine the complexities of multi-level governance, highlighting both the regionOs innovative advances a
nationalbsubnational coherence and enforcement challenges that arise in the absence of an overarching
architecture.

In phase one of the study, policy documents were systematically collected that explicitly or implicitly linked tc
thematic pillars. The search was built around the following topics: land take and soil sealing; urban regenel
sustainable land management, and ecosystem restoration; and reuse of previously developed areas. Guit
a literature and policy review, the desktop search used official sources, legal databases, institutional re|
and spatial planning guidelines. The corpus of polices was enriched by involving expert consultation, dat:
enrichment, and policy validation with sectoral representatives from Emilia-Romagna public administratior

which was involved in unstructured interviews and consultations.
Figure 1Methodological framework of the study, source: authors

An inclusion protocol ensured analytical rigor and relevance by requiring that documents be currently in f
and explicitly or implicitly related to at least one of the land take thematic.

The collected policies were then analyzed to assess their attributes, their linkages to other policies, their «
roles, and their relevance to local practices in Emilia-Romagna.
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1. Comparative Bmework and Analytical Lens

The review encompassed legally binding instruments, and non-binding strategic programmes,
documents, and implementation frameworks. Contextual analysis interrogated both external and H
analysis: exogenous policies attributes that affect wider governance environment and the policies
characteristics.

To assess the governance environment, network analysis was applied to the assembled policy c
principal links were grouped as following: subordinated implementation links (policies serving as s
components within broader frameworks), strategic execution links (policies translating high-level s
into actionable goals without strict subordination), and operational links (policies providing financial, r
or procedural mechanisms to implement other policies). Expert collaboration with Emilia-Romagna p
administration further enriched and validated the findings. Based on KristensenOs (2004) framework,
objectives were coded by entry date and DPSIR node (Drivers, Pressures, States, Impacts, Responses),
temporal gaps and concentrations that affect adaptive governance.

At the content analysis, policies were systematically compared across different dimensions:

1. Instrument Classification (Howlett, 2009; Belin et al., 2014): instruments were categorized as legal (
economic (incentives/disincentives), informational (guidance), or strategic (non-binding visions) to a
enforceability and leverage.

2. Thematic Clustering: Land Use and Soil Protection; Biodiversity and Ecosystem Restoration; Enviro
Quiality and Pollution Prevention; Sustainable Urban Development and Regeneration.

3. Land Conversion Scope Correspondence: Policies were grouped by targeted land conversion processe
different terms from described in Marquard study (Marquard et al., 2020) - soil sealing, land take, land consu
SDG 11.3.1 and also also fragmentation (division of habitats due to conversion).

Soil sealing: Permanent covering of land by impervious materials, impairing soil functions.
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Figure 2Scopes of the concepts and indicators in relation to different land use/land cover categories,
source: Marquard et al., 2020

Each policyOs relevance and contribution to reusing abandoned land was jointly scored by researche
Emilia-Romagna experts according to their relevance to local practices on ZNLT, ensuring analytical rig
practice-oriented evaluation.

2. Defining the ZNLT Policy Corpus aipEan, National, and Regional Tiers

Following a desk review, the first 44 policy documents were identified. Subsequently, policy officers frot
Emilia-Romagna administration recommended three additional texts. This corpus then served as the basis
network-mapping analysis designed to visualise inter-document linkages and thematic overlaps (SocNetV
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Figure 3Policy mapping process, source: authors

Policies acted as nodes in networks, linked by references, legal hierarchies, or shared objectives, wit
centrality indicating structural importance. Central hubs exhibit the highest degree, each spawning more
a dozen subordinate regulations and guidelines in the intermediate rings. Secondary hubs further tran:
these directives into territorially specific measures. In contrast, the sparsity of links in thightpgestor
corresponds to undetransposed objectives related to ecosysteenvice valuation, suggesting a gap between
strategic intent and operational uptake. Overall, the topology confirms a OcamdneiadslateO hierarchy:
supranational norms initiate the causal chain, national legislation refines scope and enforcement, and reg
plans supply contextiependent tools, yet the uneven distribution of subordinate ties highlights domair
requiring additional transposition efforts to achieve full nexgl alignment.

A~ -

Figure 4Policy network mapping, subordinated implementation links, source: authors (SocNetV tool)

The second radial graph shifts the lens from hierarchical subordination to horizontal connectivity, visual
explicit crossreferences and shared implementation clauses that bind the corpus into a cohesive governance\
In this layout, a dense inner core ofel strategiesNincluding the European Green Deal, Biodiversity Strate
2030, and Soil Thematic StrategyNfunctions as apuolid§ OswitchboardO with the hlghest betweenness
centrallty channeling over ottfeird of lateral edges. National framework laws (e.g., ItalyOs Climate Law :
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and the Circular Economy Action Plan) occupyrmgg] forming crossector bridges that synchronize enery
land take, and restoration agendas. Outermost rings host specialized regulationsNsuch as regional
plans and sectoral decreesNthat derive operational guidance from multiple upstream sources, reflect
high out degree but low reciprocity. A pronounced edge density along the southeast arc highlights an
OclusterO where climataptation, brownfield redevelopment, and renewahkrgy mandates reinforce o
another, indicating strong integrative capacity in those domains. In contrast, the sparse link field in the
guadrant signals thematic silos around ecosyssenvice valuation and social equity, showing these topic
weakly embedded in current execution chains. Overall, the topology reveals a governance architec
horizontally welconnected for mitigation and circulaconomy objectives but remains fragmented for so¢
ecological valuation, pinpointing strategic areas where future policy knitting is needed.

2 ,.-'.."o

eeriry

Figure 5Policy network mapping, strategic execution links, source: authors (SocNetV tool)

The operational layer of the policy web comprises concrete instruments that translate strategic goals
codified procedures, monitoring schemes, or financing mechanisms. At the graphOs centre lies a
dominant hubNa regulation with tajecile degree and highest betweennessNrepresenting a cuttisy
implementation framework serving as the procedural backbone for multiple thematic domains. From this
radiates a dense fan of edges to rti@ policies forming an Oexecution clusterO in theestsitin arc; their
moderate betweenness but high degree indicates they collect mandates from the central hub and redistri
them into sectoral toolkits without bridging to other clusters. Conversely, thevegtein quadrant contains
smaller peripheral nodes with low degree and negligible betweenness, reflecting policy instruments oper:
largely in isolation and weakly institutionalized within mainstream operational machinery. Overall, the topc
reveals a governance architecture dominated by a few procedural heavyweights, while several thematic :
lack robust linkages. Closing these gaps will require augmenting existing hubsO mandates or establishir
bridging instruments to align operational execution with strategic ambition.
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Figure 6. Policy network mapping, Operational execution links, source: authors (SocNetV tool)

The network analysis enabled the identification of prominent nodes both through visual inspection
guantitative centrality metrics (degree, betweenness, and eigenvector). High-scoring nodes that were not pr
in the initial corpus were flagged as omissions, resulting in the inclusion of nine additional policies. The ful
of 56 candidate policies were systematically reviewed to assess their fit to inclusion protocol and extrac
necessary data. This screening process Yyielded a final dataset of 34 policies for all subsequent analyse
Appendices).

3.1 ZNLT at the European Level .

The concept of ZNLT has gradually evolved into a cornerstone of the European UnionOs environmental an
planning agenda. Anchored in the broader objectives of land degradation neutrality, biodiversity conserve
and sustainable urban development, the ZNLT goal aims to halt the net conversion of natural and agrici
land into artificial surfaces by 2050. The progression from soft strategic guidance (200602011) to oper
planning (2020D2021) and finally to enforceable legal mandates (2024) represents a significant trajector
land governance. Initially, the 2006 Thematic Strategy for Soil Protection set limits on soil sealing and pro
brownfield rehabilitation, introducing OlimitationBmitigationBcompensationO principles. The decisive mil
came with the EU Roadmap to a Resource Efficient Europe (European Commission, 2011), which introduce
ZNLT target. It also proposed the development of indicators (soil sealing and urban density) as tools for mon
progress toward sustainable land use. Building upon this, in 2020, EU Biodiversity Strategy for 2030 empl
land preservation for biodiversity, committing to restore 15 % of degraded land and mandating Urban Gre
Plans. In 2021, EU Soil Strategy for 2030 reaffirmed ZNLT, recommending national soil management pl:
reuse incentives, and participatory governance, prioritizing degraded land and promoting land recycling r
above 70 %. Finally, in 2024 Nature Restoration Law introduced binding targets to prevent green urban al
by 2030, expand green cover, and prioritize disused urban land for redevelopment, institutionalizing monit
of urban tree canopy and habitat fragmentation. The law embedded the ZNLT concept within enforceable ne
restoration plans, marking a shift from strategy to obligation. It also institutionalized monitoring requireme
on urban tree canopy, and habitat fragmentation, closing previous gaps in enforcement and transparency.

The analyzed final dataset includes 12 documents, functional typology of which reveals that strategic framey
dominate: most texts set politically endorsed but non-binding objectives; three documents serve prim
as informational tools (providing monitoring guidance or methodological standards); and only the Na
Restoration Law constitutes a legally binding instrument, creating enforceable obligations. This distribt
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forms an implementation pyramid, where a broad strategic apex funnels into a narrow base of
regulations, potentially diluting enforcement consistency across the Union. Applying a categorical
to their policy objectives shows a predominant emphasis on land use and soil protection: of the tw
level instruments, five target land-use and soil protection, focus on biodiversity restoration, pollution p
urban regeneration, climate adaptation is less present, illustrating a strong corpus focus on soil gove
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Figure 7flom left to right) Categorical clustering and functional typology of supranational dataset, source

authors

The content analysis highlights a significant presence of soil sealing and land take terms, which are addr
in! 75% policies. In contrast, broader socio-ecological concepts such as land consumption (UN-Habitat)
11.3.1 appear in only 25% and 17% of documents respectively, while Landscape fragmentatiob8i% cited

mainly in biodiversity-focused instruments, but is mainly absent from soil or resource-efficiency strategies.

Mentioning No @ Yes

Thematic Strategy for Soil Protection
(COM/2006/231)

EU Roadmap to a Resource Efficient
Europe, 20/09/2011

Guidelines on Best Practice to Limit,
Mitigate or Compensate Soil Sealing

UN Agenda 2030

Action Plan on Sustainable Use of Land
and Nature-Based Solutions Partnership

EU BIODIVERSITY STRATEGY 20/05/2020
New Leipzig Charter (2020)
Territorial Agenda 2030

Environment Action Programme (EAP)

Monitoring framework for the 8th
Envirorument Action Programme

NATURE RESTORATION LAW, 24/06/2024
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Figure 9Machine learning text mining, supranational level, source: authors (Orange machine learning tc

Tri layer network analysis corroborates the textual findings by revealing stratified policy roles. Certain docum
serve as normative hubs or Oprocedural spinesO underpinning governance, i.e. EU Biodiversity Strategy f
as a hierarchical anchor, exhibiting high eigenvector centrality in both subordinated implementation (76.98
strategic execution (94.48 %) layers, confirming its pivotal role in setting normative objectives across subot
policies.
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Figure 10Policy network centrality analysis (supranational level), source: authors

In contrast, the Nature Restoration Law acts as an operational engine with the highest eigenvector centra
the operational layer, translating strategic objectives into concrete procedures, monitoring requirements,
enforcement protocols. Between these poles lie strategic orchestrators, such as the EU Soil Strategy and Te
Agenda 2030, which display elevated betweenness centrality in the strategic execution network, bridging
level goals with implementing acts. Foundational texts like the Thematic Strategy for Soil Protection and 1
Roadmap to a Resource Efficient Europe retain moderate degree centrality in subordinated implement:
anchoring early policy cascades.

Network analysis reveals that several high-centrality documents, though silent on land conversion, serve as (
connectors in governance. The EU Green Deal leads in eigenvector centrality for subordinated impleme
and strategic execution (100%), and in subordinated betweed¥gspdsitioning it as the macro-framework
for climate neutrality and the circular economy. The Floods Directive 2007 also emerges as a key vertical
linking soil and water governance. High strategic but low operational eigenvector centrality for UN Agenda
the New Urban Agenda, and Territorial Agendd 2036B([42% vs. <6%) underscores their role as agenda set
rather than direct implementers.

Overall, the corpus exhibits a miidtied topology: hierarchical anchors establish takd targets, strategic
orchestrators integrate crossectoral ambitions, and operational engines drive implementation, forming
resilient, though uneven, governance network.

3.2 ZNLT in Italy: National Framework

Over the last two decades Italy has moved from treating soil sealing as an indirect planning concel
recognising ZNLT as a core dimension of ecological transition. While a single framework statute is still ab
review of national laws, strategies and investment plans reveals a cumulative layering of restrictions, incer
and monitoring duties that increasingly converge on the ZNLT logic.

The termconsumo di suolstarts appearing in national policy documents only after 2010, while early 200
statutes dealt with land take mainly through landscape- or contamination-related provisions. Earlier laws, su
Legge Urbanistica (Governo Italiano, 1942), addressed land take indirectly by mandating municipal maste
promoting regeneration, and protecting green strips. Articles 13 and 20 directed growth toward degraded u
zones, mandating their redevelopment and allowing expropriation if owners failed to act. Article 18 empow
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municipalities to reclaim idle plots for public use, discouraging land speculation, while Article 25 protected p
gardens and green strips, safeguarding permeable soil and urban vegetation. The Codice dellOAmbiente
152/2006) introduced precautionary and remediation principles for contaminated soils; Article 239 framec
degradation as an environmental liability, anchoring futuresaaling debates (Governo lItaliano, 2006). The
policy narrative gained explicit soil-consumption language only after the EU Roadmap to a Resource-Ef
Europe fixed the 2050 ZNLT horizon. Domestically, a sequence of soft-law and targeted statutes began to tr
that horizon.

In response to EU prompts, Italy made several attempts to approve a framework law to limit land take
first, the OCataniaO bill (2012), proposed capping agricultural land conversion caused by impermeabi
urbanization, and noagricultural construction (Naldi, 2012). The 2013 draft (Redazione Carteinregola,

aimed to reduce soil consumption gradually, targeting zero by 2050 in line with European objectives. A
proposal amending the Legge Urbanistica sought to encourage urban regeneration and discourage greel
development to combat sprawl (ANSA, 2014). None of these drafts passed. In 2015, the Strategia Naz
Adattamento ai Cambiamenti Climatici (SNAC, 2015) identified soil sealing as a driver of hydrogeological
ecosystem fragmentation, linking climate adaptation with takel control (Ministero dellOAmbiente e della
Sicurezza Energetica, 2015). In 2016, the comprehensive bill OContenimento del consumo del suolo e
suolo edificatoO (Atto C. 2039DA) was approved by the Chamber of Deputies on 12 May 2016 and tran:
the Senate as Atto Senato 2383 (Senato della Repubblica, 2016). However, it did not receive final Senate
before the end of the XVII Legislature and thus did not become law.

Congurrently, Law 132/2016 (Istituzione del Sistema nazionale a rete per la protezione dellOambiente e
dellOlstituto superiore per la protezione e la ricerca ambientale) established a national network comprising
and regional/provincial environmental agencies, which issued guidelines and annual reports quantifying
take via soil-sealing (imperviousness) indicators (Senato della Repubblica, 2016). The Strategia Nazio
lo Sviluppo Sostenibile (SNSvS) formally adopted SDG-aligned soil-sealing indicators and designated |
the national monitoring hub, inaugurating a coordinated data regime for land take (Ministero dellOAmbie
della Sicurezza Energetica, 2017) The Piano Nazionale Integrato per IOEnergia e il Clima (PNIEC) adva
additional-soilO criterion for renewable-energy siting (Ministero dello Sviluppo Economico, 2019). Afte
ltalyOs Piano Nazionale di Ripresa e Resilienza (Presidenza del Consiglio del Ministri, 2021), and Ecologic
Plan (PNTE) (Ministero della Transizione Ecologica, 2022), have linked ZNLT to brownfield reuse, resto
advanced targets to 2030. The Strategia Nazionale del Verde Urbano (Ministero della Transizione Ecolog
promoted de-sealing and urban nature-based solutions, while the Strategia Italiana di Lungo Termine (Mir
dellOAmbiente e della Sicurezza Energetica, 2021) recognized conflicts between renewable energy rollou
conservation, proposing degraded-land restoration as a mitigation measure.

In 2023, a bill on soil consumption and urban regeneration titled ODisposizioni per il contenimento del co
di suolo e la rigenerazione urbanaO (Atto Camera 1179) was introduced in Parliament but did not react
before dissolution (Camera dei Deputati, 2023). It is now under examination by the VIIl Commissione Amt
the Chamber of Deputies, with review having begun on 3 October 2023. The proposal aims to create a r
framework for progressively reducing land consumption in line with the EUOs goal of zero net land take b
ltaly has developed robust indicators to track progress on land take. The National System for Environn
Protection (SNPA) B comprising ISPRA and regional environmental agencies B monitors land cons
annually using satellite imagery and GIS data. Their flagship report OConsumo di suolo, dinamiche terri
servizi ecosistemiciO provides detailed statistics by region and municipality (SNPA, 2024).These data are
openly and serve as a basis for policy adjustment.

The collected corpus of 12 polices is predominantly of soft power: only 25% are binding, supplying ju
backbone for urban development controls, tree-planting mandates and environmental monitoring, but prec
or stand apart from the EU-driven sustainability agenda of the last decade. The other 75%, such as SNA
and PNRR, are non-binding but strategic, reflecting a model that promotes coordination but risks fragme
implementation due to weak enforcement mechanisms. Thus, ItalyOs land-use regulation rests on a robu:
base for basic controls, while its post-2015 sustainability objectives rely primarily on aspirational instrum
whose effectiveness depends on their integration into regional and municipal law. Thematic analysis show:
half of corpus belongs to Oclimate adaptation, resilience, and green infrastructureO.
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Figure 1Xfrom left to right) Categorical clustering and functional typology of national dataset, source: auth

In Italy is mainly used the term consumo di suolo, which according toré&tR £ the transition from non-
artificial to artificial cover, whether permanent (buildings, paved roads) or reversible (construction sites, grc
mounted PV, unpaved depots). Agricultural and forestry uses are excluded, as they retain biophysical
permeable greenspaces only count if the soil structure is irreversibly altered. ISPRA equates consumo d
with the EUOs Oland-takeO indicator, while UN-HabitatOs broader Oland consumptionO (SDG 11.3.1) inc
agriculture and cropland or forest expansionNhighlighting ISPRAOs narrower, sealing-focused approz
this way, content analysis reveals land take, landscape fragmentation and soil sealing dominate Italian f
discourse, while Oland consumptionOand SDG 11.3.1 are less referenced.
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Network analysis reveals a stratified policy architecture. The SNSvS serves as a normative hub, wit
eigenvector centrality in subordinated implementation (~9%) and strategic execution (~33%), unifying
statutes. The PNRR is the chief orchestrator, exhibiting the highest strategic-execution eigenvector (~5:
high degree and betweenness. Operational engines like PNACC and SNAC show strong operational cent:
4%) and betweenness, translating strategic objectivesNsuch as sealing mitigation and flood-risk reduction
local regulation and flnancmg Notably, several frequently cited statutes (D.Lgs. 42/2004, D.Lgs. 152/200¢
important procedural roles but lack explicit land-take clauses, creating Osilent-but- centralO gaps that unde
policy cohesion.
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Figure 14Policy network centrality analysis (national level, Italy), source: authors

This assessment indicates that Italy has advanced in embedding ZNLT principles, yet its policy architec
still characterised by a mosaic of sector-specific measures and largely non-binding strategies rather th:
single statutory backbone. Key statutes address land conversion peripherally, with climate-resilience strat:
prevailing. The hub-and-spoke architecture depends heavily on multi-mission plans such as the PNRR,

gaps whereby absent soil-consumption clauses may permit indirect land take. Although the PNRR, PNIEC
operational leverage and SNSvS, SNAC offer normative guidance, weak softbhard integration might

fragmentation and regional inertia.

3.3 Regional Implementation: Emilia-Romagna Case Study

In the absence of a national land-take statute, regional governments took the lead in limiting land take, prir
using their planning powers. Emilia-RomagnaOs Piano Territoriale Regionale (PTR, Regione Emilia-Roma
approved in 2010, provides the broad strategic framework for territorial development and coordination of |
plans. By the time of its drafting in the 2000s, awareness of uncontrolled land consumption (consumo di-
was growing in Italy. The PTR embeds the principle of limiting land take as a key policy guideline. In fact, la
echoed later in law can be traced to the planning ethos of that time B for example, treating land as a |
comune e risorsa non rinnovabileO (common good and non-renewable resource) that must be preserved.

In 2013, a significant initial step was taken with the establishment of an interdepartmental working group
OValorization of Agricultural Areas and Containment of Land Consumption, that equipped with detailed kno
of land consumption patterns and the status of rural territories, and proposed operational methodology t
not only quantified existing soil consumption but also enabled a qualitative spatial analysis. Building or
foundation, Emilia-Romagna launched a pioneering soil consumption monitoring program culminating ir
2015 regional report (Consumo di suolo e pianificazione: conoscere per decidere, Regione Emilia-Rc
2015). A crucial conceptual advance was the precise definition of consumo di suolo: the irreversible con
of agricultural, natural, or semi-natural areas into sealed or permanently artificialized surfaces (e.g., buil
roads, industrial yards).
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The set of land uses that lead to the loss of natural characteristics, resulting in an artificial surface whose pu
is not the production or harvesting of biomass. It was described as a dynamic process that alters the natt
the territory, moving from natural conditions to artificial conditions, of which impermeabilization represents
final stage. Importantly, the methodology excluded temporary or reversible uses and permeable green &
from the OconsumedO category until conversion was made permanent.

The subsequent LR 24/2017, signaled a major shift toward achieving ZNLT by 2050 by capping new land
prioritizing urban regeneration over greenfield development. The law restricts new construction to cases w
all reuse or replacement options are exhausted and reinforces urban growth boundaries. Its provisions re
that any new construction is permissible only after all feasible options for the reuse or replacement of exis
buildings have been exhausted, effectively relegating greenfield expansion to a last-resort status. By reinfc
urban growth boundaries and explicitly demarcating built-up areas, the law curtails further encroachmen
undeveloped land. The law limits new land take to a maximum of 3% of the urbanized land area (as of 1 .

2018) up to the year 2050. In practice, this functions as a Oland take budgetO for each municipality and tt
as a whole. Importantly, LR 24/2017 defines Oland takeO in net terms, as the balance between newly u
areas minus any areas returned to natural state through de-sealing within urban boundaries.

Urban planning was restructured with the introduction of the Piano Urbanistico Generale (PUG), replacir
municipal plans and emphasizing regeneration, with detailed zoning assigned to secondary instrume
Municipalities were required to adopt new PUGs by the end of 2020. By January 2025, dozens of new F
been adopted or approved.

Piani Urbanistici Generali

B 32 Coervurs hanno appeovano i PUG »

(

B 23 Comuni hanno adottato § PUG ISL\-',
29 Comun hanno assunio § PUG '

110 Comuni hanno aperto o conchuso la consultazions

PUG n Uncew

5 PUG iercomunale Spphienamente 31 genaio 2033
Figure 19.evel of PUG approvement at municipal level, source: Emilia-Romagna region

Emilia-Romagna has established a multi-layered governance system to monitor and enforce its land
policies. Municipalities are obliged to submit digital data on any land transformations. Each January, the |
compiles the previous yearOs land take data and publishes the results. The regionOs open data portal also
shapefiles of the officially recognized urbanized territory per the new plans. The success of LR 24/2017 let
integration of ZNLT principles into subsequent regional policies. The Regional Strategy for Agenda 2030 c
to ZNLT, aligning with SDGs 11 and 15 and the EUOs 2050 target, focusing on urban regeneration, t
restoration, and compliance with the 3% cap. The Piano Regionale di Gestione dei Rifiuti e Bonifica de
Inquinate 2022D2027 prioritizes brownfield reuse for waste infrastructure, promoting regeneration in line
ZNLT goals. The ERDF Programme 202192027 incorporates land take reduction, using LR 24/2017 as a
funding urban transformation agendas that prioritize regeneration and reuse over greenfield development.
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The functional typology and clustering of Emilia-RomagnaOs policy corpus reveal clear patterns i
force and thematic orientation. Binding instruments belong to Sustainable Urban Development and Re
and Land Use and Soil Protection clusters, respectively, reflecting their role as normative hubs tha
redevelopment-first approaches and set soihsumption ceilings. In contrast, nonding strategies
occupy the Climate Adaptation and Sustainable Urban Development clusters, serving primaidyels g
vision documents that lack enforceable provisions. Economic instruments, explicitly target Sustainabte
Development and Regeneration. Lastly, informational tools, epitomized by OConsumo di suolo e pi
conoscere per decidereO, are classified under Land Use and Soil Protection, furnishing data liasedic
decision making without direct regulatory authority.

Figure 1from left to right) Categorical clustering and functional typology of regional dataset, source: auth

Across all ten documents, there are explicit provisions addressing land-take reduction. Although soil se
appears in nearly all documents, its treatment differs markedly depending on the policy family. Land-take
appears as a headline metric, signalling broad acceptance of this concept as the principal proxy for horiz
land conversion. However, only four instruments (e.g., L.R. 24/2017, PER 2030, the Regional Strategy f
2030, and PTPR) pair land-take with explicit restorative language such as de-sealing or ecological compel
Equally significant is the limited uptake of the broader Oland-consumptionO concept as defined by UN-Ha
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Figure 18Machine learning text mining, regional level, source: authors (Orange machine learning tool’

Network-centrality metrics highlighted the following. The Regional Strategy for Agenda 2030 and LR 2.
show high betweenness and eigenvector centrality, acting as key orchestrators and hierarchical anchors
connect multiple policy tiers, even without directly addressing land consumption. In contrast, instruments
Bandi rigenerazione urbana and the Smart Specialisation Strategy suggest low centrality, indicating perif
roles with limited integrative capacity. Secondary anchors, such as PRAP and Legge Regionale 16/2002
coordination but lack direct land conversion provisions, creating potential alignment gaps.
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Figure 19Policy network centrality analysis (regional level, Emilia-Romagna), source: authors

The analysis showcased institutional innovation and strong multi-level governance, embedding the ZNLT
through spatial analysis, monitoring, and land-take caps. However, gaps persist where non-binding fiscal
lack explicit land-consumption metrics. The next policies revision (or the drafting) of peripheral to ZNLT, ¢
transition or climate-adaptation policies, incorporating quantitative sealing thresholds (e.g., maximum kn
new impermeable surfaces), could enforce the net-gain logic that underpins ZNLT.

3.4 Cross-Level Analysis and Policy Gaps

In collaboration with Emilia-Romagna experts, the corpus was evaluated for relevance to the process of lan
reduction and re-using abandoned or previously-used land in Emilia-Romagna. Combining scores with pc
legal bindingness, it allowed to map these scores onto a Power/Relevance matrix, where:

Key policies (High relevance and power) directly address land-take prevention or land-reuse through bi
provisions (laws, directives, mandatory funding conditions). Rigorous execution and regular updating
essential, as gaps might pose immediate risks. Influential policies (high relevance, low power) provide tec
guidance, strategic visions, or soft-law recommendations promoting ZNLT without binding force. Strength
them requires converting these into binding obligations; until then, their impact relies on political will, |
pressure, and funding alignment. Contextual policies (low relevance, high power) are binding legal acts the
only secondary or indirect practical usefulness for the ZNLT processes. Often Osleeping giants,O small ame
can produce major effects. Effective cross-sector coordination is needed to prevent these powerful instrum
from unintentionally promoting new land take. Peripheral policies (low relevance, low power) N Soft-law or |
documents that target adjacent sustainability objectives with minimal or no explicit focus on the regional .
effort. They provide entry points to embed ZNLT terminology into wider policy contexts.
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Figure 20Policy Power/Relevance matrix, source: authors

The self-evaluation revealed that only 21% of the corpus emerged as Key policies, that practitioners reg
directly operational for achieving ZNLT (e.g. the EU Nature Restoration Law 2024; LR 24/2017; the ERDF
programme; and the PTR/PTPR tandem). The largest cluster (44%) falls in the Influential quadrant, where
strategies and thematic action plans can be widely consulted but lack coercive force. Finally, 29 % were C
Peripheral: overarching frameworks (i.e. UN Agenda 2030, National Ecological Transition Plan and Regiot
Specialisation Strategy, etc), which provide little concrete leverage for practitioners. And only two high-g
texts were rated as Contextual (6%)Nnotably 8th Environment Action Programme and the national Consa
Building Code (DPR 380/2001).

Network-analysis and expert-evaluation results were consequently onto the DPSIR framework. DPSI
recalibrated, categorizing objectives as Drivers, Pressures, States, Impacts, or Responses to cons
governance-oriented causal network. Policies containing multiple objectives were mapped according to
most relevant DPSIR categories, enabling accurate representation across different analytical nodes.




CONGRESS

istanbul, 7-11 July ~ GAAESOP 3k YTU NSz

Figure 21Sankey diagram (transition of policy objectives), source: authors

At the Driver level, agenda-setting strategies such as the European Green Deal, EU Biodiversity Strate
and EU Soil Strategy position land-take neutrality, ecosystem restoration, and soil health as central eco
priorities. High strategic centrality scores reflect their ideational influence, but limited operational centr:
signals persistent implementation barriers. Pressure policies, as Nature Restoration Law and LR 24/2017, tr
strategic goals into enforceable quantitative limits. Urban regeneration incentives and brownfield prioritiza
in national and EU funding schemes further operationalize the Oreuse before new takeO hierarchy. State-
instruments remain peripheral: few policies establish systematic monitoring of land condition or biophys
baselines. Notable exceptions are the 8th Environment Action Programme Monitoring Framework, Italy
132/2016, and Emilia-RomagnaOs OConoscere per decidere.O Their low centrality underscores a monitol
weakening adaptive management. Impact-oriented measures are more consistent, targeting ecosystem
social consequences of land conversion. The EU Biodiversity Strategy and adaptation policies promote conne
habitat restoration, and nature-based solutions to mitigate flood and heat risks. Urban green space manc
and financial instruments (PNRR, ERDF) support mitigation and compensation, though most objectives
gualitative, diluting their regulatory effect. Responses comprise a stratified layer of operational instrume
and funding mechanisms translating prior targets into practice. High-relevance statutes such as LR 24
and regional ERDF programmes drive implementation via updated local plans and dedicated investments,
non-binding strategies maintain high strategic influence but limited coercive force. Institutional mechanis
including the SNPA monitoring system, enhance enforcement capacity and policy learning.

@ Dcivers B5tates B impacts B #ressures B Hesponses s Gossenenen Loe )

0
2004 2006 2008 2010 2012 2014 2016 2018 2020 02 2024 2026

Figure 22Sankey diagram (transition of policy objectives), source: authors
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The longitudinal reconstruction of ZNLT corpus discloses a six-phase Opolicy stratigraphyO in Emilia-Ror
which successive DPSIR nodes accrete rather than co-evolve. Early Driver textsNthe EU Thematic Soil
(2006) and the Resource-Efficient Roadmap (2011)Nconferred a macro-narrative of circular growth and set
neutrality horizon, yet remained programmatic. Only after a distinct State layer (2012-15) had produced th
sealed-soil baselines did impact-mitigation pilots surface, linking annual soil-consumption reporting (SNPA.
with modest urban-greening offsets. Hard Pressures arrived abruptly: LR 24/2017 imposed a 3 % lifetim
take cap, while the 2024 EU Nature Restoration Law crystallised a 20 % ecosystem-repair mandate and a
green Ono-net-lossO rule. An intervening consolidation wave (2019-21) re-embedded ZNLT within the Gre
climate-neutrality calculus and paired it with restoration (30 % strict protection; 20 % degraded-land recc
thereby recasting neutrality from a stand-alone limit into a limit-plus-repair paradigm.

Overlaying temporal and functional layers reveals systemic discontinuities. Drivers precede enforce
Pressures by 6-8 years, creating windows of political drift in which implementation relies on voluntary Resy
finance (PNRR, ERDF 2021-27). Monitoring capacity remains front-loaded and stagnant: after 2016 no m:
instrument has been added, jeopardising the evidentiary basis for the 2050 neutrality claim. Conversely, rt
on ecological and social impacts proves catalytic, synchronising surges in mitigation funding with the 201
2021 policy waves.

3. Conclusions and Recommendations

This study has demonstrated thatTZBlinbition is embedded within a richly textured but uneven multi-leve
governance architecture. Clear vertical alignment emerges through the top-down diffusion of EU objectives
as no net land take and land degradation neutrality, explicitly reflected in national strategies. At the supranat
level, flagship initiatives such Biodiversity Strategy 2030, and Soil Thematic Strategy serve as powerful Onc
anchors,O diffusing the 2050 neutrality target through hierarchical subordination and strategic execl
networks. Yet the translation of these objectives into binding national and regional instruments varies mark
ItalyOs national framework remains a patchwork of soft-law strategies and piecemeal statutes, while E
Romagna has pioneered one of the most coherent subnational approaches with its LR 24/2017 cap and ad
de-sealing pilots. This divergence vividly illustrates how policy innovation at one tier can catalyzeNor be
back byNgaps at another, highlighting the need for stronger vertical coherence.

The analysis revealed some potential governance imbalances. The land-use policy landscape function
multi-level governance system, where interactions among European, national, and regional policies r
alignment, redundancy, and governance gaps. Strategic ODriversO dominate the policy topology, w
Omonitoring baselines and some quantitative thresholds are under-represented, weakening adaptive feec
loops. Enforcement of pressure measures are unevenly applied: Emilia-RomagnaOs 3 percent land-take
exemplifies a clear cap, whereas national and EU funding programmes often offer only aspirational incen
At the same time overlapping instruments might create administrative complexity and Ostrategy fatigueO u
well-integrated.

In summary, the linkages show a multi-level orchestration at work: when properly aligned (as in the case
2050 target cascading down to Emilia-RomagnaOs law), governance becomes coherent and mutually rein
Where levels are misaligned B such as a national policy vacuum b adaptive governance suffers, as low
efforts may lack broader support and higher-level goals remain aspirational. The network of policies is de
interconnected, but the strength of those connections (alignment vs. fragmentation) greatly influences outcc
on land-use sustainability.

As the draft Italian land-take law moves forward, lawmakers face a choice: keep the narrow, sealing-ce
metric for regulatory simplicity, or broaden the definition toward full land consumption to capture agricultt
encroachment and forestry conversion.
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