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Welcome Message from the RSAI President 
 

Dear colleagues and friends, 

It is my pleasure to welcome you to Quito, Ecuador, for the 15th World Congress of the Regional Science 
Association International, to be held in June 2026 at the Escuela Politécnica Nacional. I am delighted to greet 
scholars and practitioners from around the world in this vibrant setting.  

Since its inaugural World Congress in 1980, this distinguished congress has played a vital role in advancing 
regional science and continues to do so today. It showcases leading theoretical, methodological, and empirical 
contributions while fostering exchange, collaboration, and the development of new research networks. 

I thank all those who organized this congress, especially the Local Organizing Committee and its Chair, 
Carolina Guevara, for their dedication and excellent work. I also thank the RSAI Executive Director, Ana 
Viñuela, and the RSAI Secretariat, Elisabete Martins, for their continued support. 

I wish you a productive and enjoyable congress and a pleasant stay in Quito. 

 

 
Hiroyuki Shibusawa  

President, 
Regional Science Association International 
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Welcome Message from the LOC 
 

On behalf of the Red Ecuatoriana de Ciencia Regional, it is my great honor and pleasure to welcome you to the 

RSAI World Congress, hosted by the Escuela Politécnica Nacional, here in the beautiful city of Quito. From a 

cultural and scientific point of view, Quito is a great city for visitors, recognized for its rich history and cultural 

heritage. It obtained the recognition of the First Cultural Heritage City of Humanity. This city, surrounded by 

a beautiful mountainous landscape, is located in the Middle oÆ ÔÈÅ 7ÏÒÌÄȟ ÁÔ ÔÈÅ ÌÁÔÉÔÕÄÅ πЈπȭȭπȭȟ ×ÈÅÒÅ ÙÏÕ ÃÁÎ 

step in the North hemisphere and South hemisphere of the world at the same time. It is literally a place like no 

other! After all, where else can you stand with each foot in a different hemisphere? This visit to the middle of 

the world is a MUST for every regional scientist.  

The host for the 2026 RSAI World Congress will be the Escuela Politécnica Nacional (EPN), my Alma Mater, 

ÏÎÅ ÏÆ %ÃÕÁÄÏÒȭÓ ÌÅÁÄÉÎÇ ÐÕÂÌÉÃ ÕÎÉÖÅÒÓÉÔÉÅÓ ×ÉÔÈ Á ÓÔÒÏÎÇ ÔÒÁÄÉÔÉÏÎ ÉÎ ÓÃÉÅÎÔÉÆÉÃ ÒÅÓÅÁÒÃÈȢ !Ó ÈÏÓÔȟ ÔÈÅ 

university will be a catalyst for strengthening international research networks and the consolidation of 

regional science in Ecuador. 

We are truly delighted to receive such a distinguished international community of scholars, practitioners, and 

policymakers committed to advancing regional science. Your participation reflects the vitality and relevance 

of our field in addressing the complex challenges faced by territories around the world. 

The development of regional science in Ecuador is relatively recent, yet remarkably dynamic. Its roots can be 

traced back to 2014, within the framework of the 13th Summer Institute of PRSCO, which marked a turning 

point for the consolidation of this academic field in our country. Since then, regional science has experienced 

rapid growth, attracting an increasing number of researchers interested in understanding spatial inequalities, 

regional dynamics, and the design of effective public policies for territorial development. 

Today, as we gather for this Congress, Ecuador stands as an example of how regional science can take root and 

flourish through international cooperation, academic commitment, and institutional support. This event not 

only provides a platform for sharing cutting-edge research, but also an opportunity to deepen partnerships 

and inspire new generations of scholars. 

We hope that your time in Quito will be intellectually enriching and personally memorable. May this Congress 

serve as a space for dialogue, innovation, and collaboration, strengthening our collective capacity to contribute 

to more balanced and inclusive territorial development.  

Once again, welcome to Ecuador, welcome to Quito, and welcome to the RSAI World Congress. 

 
Carolina Guevara  

Chair, Local Organising Committee, RECiR President 
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Organizing Committee  
 

President, RSAI 

¶ Hiroyuki Shibusawa, Toyohashi 
University of Technology 

 

Executive Director, RSAI  

¶ Ana Vinuela, University of Oviedo 

 

Chair, Local Organising Committee  

¶ Carolina Guevara, Escuela Politécnica 
Nacional, RECiR 

 

 

RSAI Conference Secretariat 

Elisabete Martins 

RSAI - Regional Science Association 
International  

Email:  rsai@apdr.pt 

Local Organising Committee  

¶ Marcela Guachamín, Escuela Politécnica 
Nacional 

¶ Fabian Vilema, ECOTEC 
¶ Viviana Huachizaca, Universidad Nacional de 

Loja, RECiR 
¶ Aura Guerrero, Universidad Católica de 

Cuenca, RECiR 
¶ Marcelo Mejia, Universidad de las Américas, 

RECiR 
¶ Cristian Ortiz, Universidad Nacional de Loja, 

RECiR 
¶ Danny Granda, Universidad Nacional de Loja, 

RECiR 
¶ María del Cisne Tituaña, Universidad Técnica 

Particular de Loja, RECiR 
¶ Jessica Ordóñez, Universidad Técnica 

Particular de Loja, RECiR 
¶ Vanessa Macías, Universidad Técnica 

Particular de Loja, RECiR 
¶ Javier Cuestas, Escuela Politécnica Nacional, 

RECiR 
¶ Cristina Acuña, Escuela Politécnica Nacional 
¶ Nelly Flores Tapia, Universidad Técnica de 

Ambato, RECiR 
 
 

Scientific Committee  
 

¶ Amanda Ross, University of Alabama, US 

¶ Ana Viñuela, Universidad de Oviedo, Spain 

¶ André Chagas, University of Sao Paulo, Brazil 

¶ Andrea Caragliu, Politecnico di Milano, Italy 

¶ Balasz Forman, John von Neumann University Kecskemét, Hungary 

¶ Budy Resosudarmo, Australian National University, Australia 

¶ Camilla Lenzi, Politecnico di Milano, Italy 

¶ Carlos Azzoni, University of Sao Paulo, Brazil 

¶ Carolina Guevara, Escuela Politécnica Nacional, Ecuador 

¶ Daniela Constantin, Academy of Economic Studies of Bucharest, Romania 

¶ Danny Granda, Universidad Nacional de Loja, Ecuador 

¶ David Castells-Quintana, Universitat Autonoma de Barcelona, Spain 

¶ Djoni Hartono, University of Indonesia, Indonesia 

¶ Dusan Paredes, Michigan State University, Chile 

¶ Eduardo Haddad, University of Sao Paulo, Brazil 

¶ Elizabeth Musvoto, University of Cape Town, South Africa 

¶ Enrique Gilles, CESA, Colombia 

¶ Eveline Van Leeuwen, Wageningen University, Netherlands 

¶ Fabian Vilema, ECOTEC, Ecuador 

mailto:rsai@apdr.pt
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¶ Fernando Perobelli, Federal University of Juiz de Fora, Brazil 

¶ Geoffrey J.D.Hewings, University of Illinois Urbana-Champaign, US 

¶ Giuseppe Arbia, Universita Cattolica del Sacro Cuore, Italy 

¶ Haifeng Qian, University of Iowa, US 

¶ Hans Westlund, KTH Stockholm, Sweden 

¶ Hee-Jung Jun, Sungkyunkwan University, South Korea 

¶ Hidehiko Kanegae, Ritsumeikan University, Japan 

¶ Hiroyuki Shibusawsa, Toyohashi University of Technology, Japan 

¶ In Kwon Park, Seoul National University, South Korea 

¶ Javier Cuestas, Escuela Politécnica Nacional, Ecuador 

¶ Juan Tomás Sayago, Universidad de los Andes, Colombia 

¶ Kamila Borsekova, Matej Bel University, Slovakia 

¶ Katarzyna Kopczewska, University of Warsaw, Poland 

¶ Kingsley E. Haynes, George Mason University, US 

¶ Lily Kiminami, Niigata University, Japan 

¶ Lise Bourdeau-Lepage, Université Jean Moulin Lyon 3, France 

¶ Louafi Bouzouina, University of Lyon, France 

¶ Luis Quintana, Universidad Nacional Autónoma de México, Mexico 

¶ Marcela Guachamí, Escuela Politécnica Nacional, Ecuador 

¶ María del Cisne Tituaña, Universidad Técnica Particular de Loja (UTPL), Ecuador 

¶ Martijn Smit, Utrecht University, Netherlands 

¶ Mauricio Oyarzo, Universidad Católica del Norte, Chile 

¶ Mónica Navarrete, Universidad de Tarapaca, Chile 

¶ Neil Reid, The University of Toledo, US 

¶ Patricio Aroca, Universidad Nacional Andrés Bello, Chile 

¶ Peter Nijkamp, Open University, Netherlands 

¶ Rafael Garduño, Universidad de Navarra, Spain 

¶ Roberta Capello, Politecnico di Milano, Italy 

¶ Rodrigo Mendieta, Universidad de Cuenca, Ecuador 

¶ Ronny Correa, Universidad Técnica Particular de Loja (UTPL), Ecuador 

¶ Rosella Nicolini, Universitat Autonoma de Barcelona, Spain 

¶ Rus'a Nasrudin, Universitas Indonesia, Indonesia 

¶ Sarah Low, University of Illinois Urbana-Champaign, US 

¶ Sébastien Bourdin, IESEG School of Management, France 

¶ Sumana Bandyopadhyay, University of Kolkata, India 

¶ Tazviona Richman Gambe, University of the Free State, South Africa 

¶ Tomaz Dentinho, University of the Azores, Portugal 

¶ 6ÁÌÅÎÔÉÎÁ )ÖÁÎÉçȟ )ÎÓÔÉÔÕÔÅ ÏÆ %ÃÏÎÏÍÉÃÓȟ 3ÅÒÂÉÁ 

¶ Vinicius Vale, Federal University of Paraná (UFPR), Brazil 

¶ Vinko Munstra, University of Split, Croatia 

¶ Yannis Psycharis, Panteion University Athens, Greece 

¶ Yilan  Xu, University of Illinois at Urbana-Champaign, US 
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https://recir.ec/
https://economia.epn.edu.ec/
https://ersa.org/
http://www.ab.cyberhome.ne.jp/~soushi-s/PRSCO/
http://www.narsc.org/
https://www.sciencedirect.com/journal/papers-in-regional-science
https://www.sciencedirect.com/journal/regional-science-policy-and-practice
https://www.quito.gob.ec/
https://ergostats.org/
https://ysi.ineteconomics.org/
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Topic  

Umbrella Topic  
7ÅÌÌÂÅÉÎÇ ÁÎÄ 3ÕÓÔÁÉÎÁÂÉÌÉÔÙȡ 2ÅÇÉÏÎÁÌ 3ÃÉÅÎÃÅ $ÉÓÃÕÓÓÉÏÎÓ ÁÔ ÔÈÅ %ÁÒÔÈȭÓ #ÏÒÅ 
 
The theme Ȱ7ÅÌÌÂÅÉÎÇ ÁÎÄ 3ÕÓÔÁÉÎÁÂÉÌÉÔÙȡ 2ÅÇÉÏÎÁÌ 3ÃÉÅÎÃÅ $ÉÓÃÕÓÓÉÏÎÓ ÁÔ ÔÈÅ %ÁÒÔÈȭÓ #ÏÒÅȱ 
seeks to promote a deep, multidisciplinary understanding of the central role that well-being and 
sustainability play in regional development. It encompasses a wide range of interconnected topics, 
including regional and urban economics, entrepreneurship and innovation, the challenges and 
opportunities of artificial intelligence for regional development, governance frameworks, regional 
networks, and social inclusion. Together, these perspectives aim to advance integrated approaches 
to building resilient, inclusive, and sustainable regions. 
 

2ÅÇÕÌÁÒ 3ÅÓÓÉÏÎÓȭ 4ÏÐÉÃÓ  
RS01 - Wellbeing 
RS02 - Regional and urban policy 
RS03 - Regional development 
RS04 - Rural development 
RS05 - City development 
RS06 - Spatial planning 
RS07 - Location theory and applications 
RS08 - Methods in regional science and urban economics 
RS09 - Spatial implications of climate and environmental change 
RS10 - The spatial dimension of sustainable development 
RS11 - Theoretical and empirical urban economics 
RS12 - Globalization 
RS13 - Resilience and risk management 
RS14 - Green economy and complexity 
RS15 - National, regional or local labor markets 
RS16 - Governance 
RS17 - Entrepreneurship 
RS18 - Population and migration 
RS19 - Infrastructure, transportation and accessibility 
RS20 - Knowledge and innovation 
RS21 - Efficiency and productivity 
RS22 - Real estate and housing 
RS23 - Tourism 
RS24 - Biodiversity, ecosystems and ecosystem services 
RS25 - Agriculture, fisheries and food security 
RS26 - Natural resources and energy 
RS27 - Regional science and data science 
RS28 - Artificial intelligence 
RS29 - Finances and regional science 
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3ÐÅÃÉÁÌ 3ÅÓÓÉÏÎÓȭ 4ÏÐÉÃÓ 
SS01 - Migrant Integration Challenges and Policies  

Alessandra Michelangeli (Chair) & Tomaz Ponce Dentinho 

SS02 - Employment Creation and Resource Development  [not enough papers] 

Subhra Chattopadhyay (Chair), Santanu Ghosh & Saptarshi Mitra 

SS03 - Agricultural and Rural Development in Food System Transformation  

Lily Kiminami 

SS04 - Digital Transformation, Artificial Intelligence, and Regional Development: 

Productivity, Competitiveness, and Territorial Dynamics  

Carles Méndez-Ortega (Chair), Albert Miró Pérez & Joan Torrent-Sellens 

SS05 - Regional Transitions toward Sustainability in Latin America: Energy, Economy and 

Society 

Enrique Gilles 

SS06 - Higher Education and Regional Development: Promoting Intellectual Capital for 

Sustainable Wellbeing in Peripheral Territories  [not enough papers] 

Joana M.S.R. Fernandes 

SS07 - Cultural Evolution & Regional Innovation Networks: Knowledge Creation via Diversity 

Leveraging and Institutional Filtering  

Mingxia He 

SS08 - Spatial dynamics of local public finance: fiscal behavior, intergovernmental transfers 

and regional development  

Mauricio Oyarzo (Chair) & Dusan Paredes 

SS09 - Beyond GDP: New Measurement Frameworks, Inequalities, and Economic 

Sustainability  [not enough papers] 

Adriana C. Pinate 

SS10 - Social Housing, Urban Land Markets and Socio -Spatial Segregation in the Global South  

Juan Eduardo Chica-Mejía (Chair) & Nelcy Echeverría Castro 

SS11 - Between grassroots initiatives and public policy: hybrid arrangements in urban food 

systems and wellbeing in the Global South  

Javier Cuestas-Caza (Chair) & Oswaldo Viteri-Salazar 

SS12 - The Urban-Rural Wage Divide  [not enough papers] 

Michael Moritz 

SS13 - Employment and Informality: Regional Challenges and Realities  [not enough papers] 

Rodrigo Mendieta M. (Chair), Diego Ontaneda J., Andrés Mendoza V. & Viviana Carriel B. 

SS14 - How can AI, digital technologies, and the green transition foster smart and sustainable 

growth and wellbeing in regions and cities? Data, methods, and solutions  [not enough papers] 

Simona Cafieri 

SS15 - Forty years of regional science in Hungary  

Tamás Dusek 

SS16 - Regional development paths in Central Europe  

Balázs Forman (Chair) & Zoltán Gál 

SS17 - Environmentally, socially and economically sustainable regional development paths 

in the era of increasing uncertainty, the circular economy and AI  [not enough papers] 

Balázs Forman (Chair), André Torre & Sebastien Bourdin 

SS18 - From Safety Nets to Sustainable Mobility: Poverty Dynamics, Social Capital, and Long -

https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss01.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss02.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss03.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss04.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss04.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss05.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss05.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss06.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss06.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss07.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss07.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss08.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss08.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss09.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss09.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss10.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss11.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss11.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss12.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss13.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss14.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss14.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss15.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss16.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss17.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss17.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss18.pdf


PROCEEDINGS | 2026 RSAI CONGRESS 

 
14 

Term Impacts of Transfers in the Americas  

André Luis Squarize Chagas (Chair), Paul Lewin & Carolina Guevara 

SS19 - 2ÅÇÉÏÎÁÌ 3ÃÉÅÎÃÅ ÁÔ ÔÈÅ %ÁÒÔÈȭÓ #ÏÒÅȡ %ÃÕÁÄÏÒȟ 2%#)2 

Carolina Guevara (Chair), Alex Guerrero, Joselin Segovia & Alex Bajaña 

SS20 - Indigenous Social Capital and Local Economic Development: Identifying New 

Pathways to Success 

Matthew Roskruge (Chair) & Jacques Poot 

SS21 - Universities and public ɀprivate entities in building competitive and sustainable 

territories: Evidence from Ecuador  [not enough papers] 

Ronny Correa-Quezada (Chair) & María del Cisne Tituaña-Castillo 

SS22 - Specialization, Regional Dynamics, and Economic Transformation  

Neil Reid (Chair), Rafael Garduño-Rivera & Haoying Wang 

SS23 - Ruralities, Inequalities and Socioecological Systems: Regional Science Perspectives 

from the Global South  

Waldecy Rodrigues (Chair), Cleiton Silva Ferreira Milagres & Juliana Aguiar de Melo 

SS24 - Accessibility and Inequality at the Nexus of Transport and Urban Form  

Louafi Bouzouina (Chair) & Mehmet Guney Celbis 

SS25 - Sustainable Good Health and Well -Being: Progress Towards Universal Health 

Coverage as a Sustainable Development Goal (SDG 3.8) across the Globe [not enough papers] 

dÓÒÁÆÉÌ "ÏÙÁÃÉ 

SS26 - City Development under Uncertainty: Urban Futures, Strategic Planning and Adaptive 

Pathways  [not enough papers] 

Vasco Barbosa 

SS27 - Cities at Risk in Developing Countries: Urban Growth, Climate, and Natural Shocks in 

Latin America  [not enough papers] 

Daniel Centuriao (Chair) & Caroline Welter 

SS28 - Productive diversification, territorial inequality, regional development and public 

policy in the Global South  

Danny Granda-Beltrán (Chair) & Cristian Ortiz 

SS29 - Megaprojects, Planning and Regional Development  

Maritza Areli Velázquez Villalpando (Chair) & Crucita Aurora Ken Rodríguez  

SS30 - Governance, Development and Innovation to Promote Well -being  

Crucita Aurora Ken Rodríguez (Chair) & Christian Martínez Olivera 

SS31 - The Regional Economy of Mangroves: Ecosystem Services, Inclusive Livelihoods, and 

Climate -Resilient Development  [not enough papers] 

Fabian Vilema Escudero (Chair), Raúl Carvajal & Natalia Molina 

 

https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss18.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss19.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss20.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss20.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss21.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss21.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss22.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss23.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss23.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss24.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss25.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss25.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss26.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss26.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss27.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss27.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss28.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss28.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss29.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss30.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss31.pdf
https://www.regionalscience.org/2026RSAIcongress/uploads/1/7/2/5/17254170/ss31.pdf
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Venue 
 

 June 9, 2026 
 

Centro Cultural Metropolitano  
Address: Endereço: García Moreno &, 170401 Quito, Equador 
 
For June 9th 2026, the location is the Centro Cultural Metropolitano , where the opening ceremony, 
the panel, the keynote speech, and the welcome reception take place.  
 
The Google Maps link is the following: https://maps.app.goo.gl/c7VXELWiRbb1QqmJA   
 

                
 

How to get there:  
 

 By Metro (Recommended)  
The most convenient and efficient way to arrive is via the Quito Metro: 
¶ Get off at San Francisco Station  
¶ The station is just a short walking distance (2 ɀ5 minutes)  from the venue  
¶ This option avoids traffic and is safe and reliable  

 By Uber or Ride-hailing Apps  
¶ Uber operates in Quito and is widely used  
¶ You can enter Ȱ#ÅÎÔÒÏ #ÕÌÔÕÒÁÌ -ÅÔÒÏÐÏÌÉÔÁÎÏȱ as your destination  
¶ Recommended for comfort and direct access, especially if traveling in groups  

 By Taxi 
¶ Official taxis are available throughout the city  
¶ Make sure to use registered taxis  or request one through your hotel  
¶ Travel time depends on traffic, especially during peak hours  

 By Bus (Less Recommended) 
¶ Public buses reach the Historic Center  
¶ However, they can be crowded and less intuitive  for visitors unfamiliar with routes  
¶ This option is not recommended unless you have local guidance  

 Additional Tips  
¶ The Historic Center has restricted vehicle access in some streets , so be prepared for a short 

walk  
¶ Allow extra time during peak hours  
¶ Keep personal belongings secure in crowded areas 

https://maps.app.goo.gl/c7VXELWiRbb1QqmJA
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June 10, 11, and 12, 2026 
 

ESCUELA POLITÉCNICA NACIONAL (EPN) 
Address: Av. Ladrón de Guevara E11-253, Quito 170143, Ecuador 
 
The Google Maps link is the following: https://maps.app.goo.gl/mtUaT6tdxQrJsid77   
 
The congress will take place at the Escuela Politécnica Nacional (EPN or National Polytechnic School) 
, a modern and versatile space located in the center of Quito. This university is known for its ability 
to host large international events, with multiple auditoriums, rooms and classrooms that can be 
configured according to the specific needs of the conference. In addition, it is equipped with the latest 
technology in audiovisuals and internet connectivity. 

 
 

 

Building 26 ɀ 
Congress Venue 

https://maps.app.goo.gl/mtUaT6tdxQrJsid77
https://www.epn.edu.ec/
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The Rooms at EPN 
 

Room Name Building  Floor  Session 
E26/P5/Auditorium 2  Manuela Saez E26 (EARME) 5th floor  Keynote Conferences 
E26/P4/ E407 Manuela Espejo E26 (EARME) 4th floor  RSAI Meetings  
E26/P4/E002  Manuela Cañizarez E26 (EARME) 4th floor  Training course  
E26/P3/E001  El Panecillo E26 (EARME) 3rd floor  Parallel Sessions 
E26/P3/E007  La Mitad del Mundo E26 (EARME) 3rd floor  Parallel Sessions 
E26/P3/E008  El Quinde E26 (EARME) 3rd floor  Parallel Sessions 
E26/P3/E009  La Compañía E26 (EARME) 3rd floor  Parallel Sessions 
E26/P3/E010  La Basílica E26 (EARME) 3rd floor  Parallel Sessions 
E26/P3/E011  La Carolina E26 (EARME) 3rd floor  Parallel Sessions 
E26/P2/E011  Galápagos E26 (EARME) 2nd floor Parallel Sessions 
E26/P4/E001  Chimborazo E26 (EARME) 4th floor  Parallel Sessions 
 

Wi-Fi Access 
 

Network name:  RSAI-World-Congress-EPN 
Password:  Quito2026 
 

Meals  
 

Meals (coffee breaks and lunches) are included in the conference registration fee from the start of 
the conference (Tuesday, 3 pm) to the end (Friday, 6 pm) except for the Gala Dinner, which is optional 
and will take place on Thursday night, June 11, at Hilton Colon Quito  
(https://maps.app.goo.gl/Gv25YNn9Go41YTrF8 ). 

Coffee Breaks will be served in the Terrace of the 4th floor of the EARME building (E26). 

Lunches will be served in the Terrace on the 2nd floor of the EARME building (E26). 

Those who ÐÕÒÃÈÁÓÅÄ ÔÈÅ ÏÐÔÉÏÎÁÌ #ÏÎÆÅÒÅÎÃÅ 'ÁÌÁ $ÉÎÎÅÒ ɉφπΌɊ ×ÉÌÌ ÂÅ ÐÒÏÖÉÄÅÄ ×ÉÔÈ Á ÔÉÃËÅÔ 
at check-in. Please be prepared to present the dinner ticket on the day of the dinner to grant 
access.  

Those who did not purchase the Conference Gala Dinner but are still interested can attend by 
contacting rsai@apdr.pt, strictly before May 22nd 2026.  

 

How to get to the Gala Dinner Venue , Hilton Colon Quito : 
 
The hotel is conveniently located in the central area of Quito, directly in front of the El Ejido Metro 
Station , which is only a few steps away from the venue. 
For participants staying or attending activities at Escuela Politécnica Nacional, the hotel can be 
reached on foot in approximately 10ɀ15 minutes , depending on the walking route. The walk is 
straightforward along Avenida Patria and passes through one of the most active and accessible areas 
of the city. 
Address of the Gala Dinner venue:  
Hilton Colon Quito 
Amazonas N19-14 y Av. Patria, Quito, Ecuador 
 
Participants may also use the Quito Metro and get off at El Ejido Station , located about 110 meters 
from the hotel entrance. 

https://www.hilton.com/en/hotels/quihihf-hilton-colon-quito/?utm_source=chatgpt.com
https://maps.app.goo.gl/Gv25YNn9Go41YTrF8
mailto:rsai@apdr.pt
https://www.hilton.com/en/hotels/quihihf-hilton-colon-quito/?utm_source=chatgpt.com
https://www.hilton.com/en/hotels/quihihf-hilton-colon-quito/?utm_source=chatgpt.com
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Instructions to Chairs and Presenters  
 

1. Sessions will last 2 hours or 1h30. Please stick to the times shown in the program. If you have 
a no-show, use the time for a discussion of the preceding paper(s) or for a recess. Please do 
not shift papers to fill voids, as individuals may want to attend a particular paper. 

2. The majority of sessions have 4 papers. In 3 or 4 paper sessions, each presenter is allowed 20 
minutes for presentation, followed by a 10-minute discussion. In a 5-paper session, each 
presenter is allocated 20 minutes, followed by 4 minutes of discussion. 

3. Hold each individual to the time available. If a speaker continues after time has expired, please 
let her/him know that time has expired. The audience and the other speakers will respect and 
support your decision. 

We recall that the duties as Chair of a Session are: 

Ɇ Promote compliance with schedules and the fair distribution of time available for all 
communications; and 

Ɇ Managing debate time. 
 
 

Advanced Workshop on Strategic Spatial Analytics and 
Application on R -Based Geospatial Intelligence  
10:00 -13:00 Tuesday, 9 June 2026 
Room: E26/P4/E002 - Manuela Cañizarez [Building 26, 4th floor]  
Instructors: Alex Bajaña & Gary Santiana from ERGOSTATS  
 

This training course focuses on spatial analysis techniques using R, with a focused application to 
spatial accessibility to healthcare services. The workshop combines conceptual foundations with 
practical programming sessions to equip participants with the skills needed to measure and interpret 
spatial accessibility to services. Emphasis is placed on advanced accessibility methodologies, 
particularly the Two-Step Floating Catchment Area (2SFCA) method and its enhanced version 
(E2SFCA/ES2FCA), alongside other approaches such as gravity models and provider-to-area ratios. 
Participants work with real data, including census zones, hospital locations, population data and 
health service capacity records. Using GIS tools and R packages, they construct travel-time 
isochrones, build spatial influence matrices, apply distance-decay functions, and compute spatial 
accessibility indicators such as the Spatial Access Index (IAE) and Spatial Access Coefficient (CAE). 
The course bridges theory and application by enabling attendees to identify territorial inequalities 
in healthcare access and interpret spatial patterns to inform public health planning and resource 
allocation decisions. 
 

Registration:  
The advanced workshop is free for all 2026 RSAI congress participants, but prior registration is 
required. The number of participants is limited to 30; spaces are allocated in order of receipt.  
The participant just needs to send an email to rsai@apdr.pt , requesting registration for the 
Workshop. 
 
 
 
 

mailto:rsai@apdr.pt
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Walking Tours in Quito  
Option 1 - Tuesday, June 9, from 12:00-13:00 (The number of participants is 
limited to 60)  
Option 2 - Wednesday, June 10 from 18:30 -19:30 (The number of participants is 
limited to 45)  
 
Registration:   
The Walking Tours in Quito are free for all participants of the 2026 RSAI Congress, but prior 
registration is required. Spaces will be allocated on a first-come, first-served basis. 
To register for the Walking Tours in Quito, please send an email to rsai@apdr.pt, specifying whether 
you would like to sign up for Option 1 or Option 2. 
 
Activities  
Meeting Point: Tienda Quito of the Palacio Municipal building 
https://maps.app.goo.gl/1bWs37DKK7JuP91j6 
  
Visit to the architectural complex of the façades at Plaza Grande 
 
Street of the Seven Crosses 
¶ Façade of the Metropolitan Cultural Center 
¶ Façade of El Sagrario Church 
¶ Façade of La Compañía Church 

 

 

mailto:rsai@apdr.pt
https://maps.app.goo.gl/1bWs37DKK7JuP91j6
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Exhibits  
 

 

Municipality of Quito  
 

The Municipality of the Metropolitan 
District of Quito  is the governing body of 
Ecuador's capital, responsible for planning, 
urban development, and public service 
delivery for over 2.6 million residents. It acts 
as a facilitator for community aspirations 
through transparent governance and 
strategic territory management.  
 
Key details about the Municipality include: 
¶ Mission & Focus: The administration focuses on Open 

Government  principlesɂtransparency, accountability, and citizen 
participationɂto institutionalize modern public policy. 

¶ Core Responsibilities:  It manages critical city infrastructure, 
including public transport , urban planning, and basic services like water 
and waste management. 

¶ Climate & Innovation:  Quito is committed to climate neutrality by 
2050  through its Climate Action Plan (CAP). It also operates the Quito 
Innovation Centre  to coordinate digital transformation between the public 
sector, academia, and local entrepreneurs. 

¶ Governance Structure:  Led by the Metropolitan Mayor  and a 21-member 
Council, the city is divided into 11 Administrative Zones  to ensure 
decentralized management across urban and rural parishes. 

¶ Digital Integration:  The city offers the Mi Quito mobile app, which allows 
citizens to manage municipal procedures and access digital certificates 
securely.  
 

For official procedures and city news, visit the official municipal website: 
https://www.quito.gob.ec/   

  

 

Ergostats  
 

Ergostats is a Quito, Ecuador-based statistics research and training center founded in 
2021, focused on democratizing data science, econometrics, and open-source tools. It 
offers consulting services, tailored training (Nido del Búho), and workshops in R 
programming, spatial analysis, and AI for evidence-based decision-making 
 
Key details about Ergostats include: 
¶ Mission & Focus: The center promotes modern, ethical data management, 

focusing on machine learning, data visualization, and spatial analysis to 
support public policy and business intelligence. 

¶ Training and Education:  Through their "Nido del Búho" initiative, they 
provide courses on R programming for Big Data, Data Storytelling, and 
advanced spatial econometrics. 

¶ Background:  Founded by Alex Bajaña in April 2021, the center has 
established partnerships with institutions like the Escuela Politécnica 
Nacional and the Red Ecuatoriana de Ciencia Regional. 

¶ Key Services: They offer personalized consulting for companies and public 
sector entities aimed at converting data into competitive advantages.  

¶  
For more information, you can visit their official website.  

  

 

https://www.quito.gob.ec/
https://play.google.com/store/apps/details?id=com.sgdtics.appMunicipal&hl=en_US
https://www.quito.gob.ec/
https://ergostats.org/
https://ergostats.org/
https://www.quito.gob.ec/
https://ergostats.org/
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Programme Overview  
 

Tuesday, June 9 Wednesday, June 10 Thursday, June 11 Friday, June 12 
Venue: Centro Cultural 

Metropolitano  
Venue: Escuela Politécnica 

Nacional (EPN) 
Venue: Escuela Politécnica 

Nacional (EPN) 
Venue: Escuela Politécnica 

Nacional (EPN) 

Registration desk Registration desk Registration desk Registration desk 
[14:00-17:30] [08:00-16:00] [08:00-16:00] [08:00-09:00] 

  

 

Parallel session 1 
[08:30-10:30] 

Parallel session 3 
[08:30-10:30] 

Parallel session 6 
[08:30-10:30] Advance 

Workshop  on 
Strategic 
Spatial 

Analytics and 
Application on 

R-Based 
Geospatial 
Intelligence 
Instructors:  
Alex Bajaña 

& Gary 
Santiana 

from 
ERGOSTATS 
[10:00-13:00] 

Advanced 
Brainstor

m 
Carrefour 
(ABC) on: 
Roaring 
Sixties, 

Turbulent 
Twenties ɀ 

Spatial 
Planning 

Under 
Deep 

Uncertaint
y 

[10:00-
13:00] 

COFFEE BREAK 
[10:30-11:00] 

COFFEE BREAK 
[10:30-11:00] 

COFFEE BREAK 
[10:30-11:00]  

PLENARY SESSION II 
Keynote speech:  
Hee-Jung Jun 

Housing Across the Urban 
Transition: Lessons from 
Korea for Emerging Cities 

[11:00-12:30] 

Parallel session 4 
[11:00-12:30] 

Parallel session 7 
[11:00-12:30] 

 

W
a
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g
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o
u

r 
in

 Q
u
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o
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p
tio

n
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) 
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2
:0

0
-1

3
:0

0
] 

 

LUNCH 
[12:30-14:00] 

LUNCH 
[12:30-14:00] 

LRPC of the 
RSAI 

meeting 
[12:30-14:00] 

LUNCH 
[12:30-14:00] 

RSAI Council 
meeting 

[12:30-14:00]]  

 

  
 

 

PLENARY SESSION III 
Keynote speech:  
Carlos Moreno  

Proximity: a key for a new 
social contract 

[14:00-15:30] 

PLENARY SESSION IV 
Keynote speech:  
Bruce Newbold  

Human Movement, Regional 
Change: Rethinking 

Immigration with Spatial 
Science 

[14:00-15:30 

PLENARY SESSION V 
Keynote speech:  

Jaime Bonet  
A historical review of 
regional convergence 
studies in Colombia 

[14:00-15:30] 

 

OPENING CEREMONY  
[15:00-15:45] 

 

PANEL: Sustainability, 
innovation, and welfare in 

cities 
Panelists: Pabel Muñoz, 

Sergio Allebrandt, Álvaro 
Orbea & Sandra Andrade  

[15:45-17:30] 

COFFEE BREAK 
[15:30-16:00] 

COFFEE BREAK 
[15:30-16:00] 

COFFEE BREAK 
[15:30-16:00] 

 

 

Parallel session 2 
[16:00-18:00] 

Parallel session 5 
[16:00-18:00] 

Parallel session 8 
[16:00-17:30] 

 

PLENARY SESSION I 
Keynote speech:  

Marta Encinas -Martín  
Social mobility and Social 
inequality in LAC: Insights 
from PISA and PIAAC or 

Insights from Education and 
Skills 

[17:30-19:00] 

CLOSING CEREMONY 
[17:30-18:00] 

 

      

  

 

       

Walking Tour in Quito 
(option 2)  
[18:30-19:30] 

     

Welcome Reception 
[19:00-20:00] GALA DINNER 

[19:00-22:00] 
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Overview Parallel Sessions  
Room 

E26/P3/E00
1  

El Panecillo  

Room 
E26/P3/E00

7  
La Mitad del 

Mundo  

Room 
E26/P3/E00

8  
El Quinde 

Room 
E26/P3/E00

9  
La Compañía 

Room 
E26/P3/E01

0  
La Basílica 

Room 
E26/P3/E01

1  
La Carolina 

Room 
E26/P2/E01

1  
Galápagos 

Room 
E26/P4/E00

1 - 
Chimborazo  

Wednesday, June 10 [08:30-10:30] Parallel session 1  

RS01 
Wellbeing 

RS03.1 
Regional 

development 

RS04 Rural 
development 

RS06 Spatial 
planning 

RS13.1 
Resilience and 

risk 
management 

SS01 Migrant 
Integration 
Challenges 
and Policies 

SS08 Spatial 
dynamics of 
local public 

finance: fiscal 
behavior, 

intergovernm
ental transfers 
and regional 
development 

 

Wednesday, June 10 [16:00-18:00] Parallel session 2  

RS29.1 
Finances and 

regional 
science 

RS03.2 
Regional 

development 

RS26 Natural 
resources and 

energy 

RS11 
Theoretical 

and empirical 
urban 

economics 

RS13.2 
Resilience and 

risk 
management 

SS03 
Agricultural 
and Rural 

Development 
in Food 
System 

Transformatio
n 

SS07 Cultural 
Evolution & 

Regional 
Innovation 
Networks: 
Knowledge 
Creation via 

Diversity 
Leveraging 

and 
Institutional 

Filtering 

 

Thursday, June 11 [08:30 -10:30] Parallel session 3  

RS29.2 
Finances and 

regional 
science 

RS15 
National, 

regional or 
local labor 
markets 

RS09 Spatial 
implications 

of climate and 
environmenta

l change 

SS05.1 
Regional 

Transitions 
toward 

Sustainability 
in Latin 

America: 
Energy, 

Economy and 
Society 

SS19 Regional 
Science at the 
%ÁÒÔÈȭÓ #ÏÒÅȡ 

Ecuador, 
RECIR 

RS18.1 
Population 

and migration 

SS22 
Specialization, 

Regional 
Dynamics, and 

Economic 
Transformatio

n 

SAS.1 Special 
Academic 
Session 
Ȱ0ÏÐÕÌÁÔÉÏÎ 
Dynamics, 

Urban-Rural 
Disparities 
and Spatial 
2ÅÓÉÌÉÅÎÃÅȱ 

Thursday, June 11 [11:00 -12:30] Parallel session 4  

SS24 
Accessibility 

and Inequality 
at the Nexus 
of Transport 
and Urban 

Form 

RS05.1 City 
development 

RS02.1 
Regional and 
urban policy 

SS05.2 
Regional 

Transitions 
toward 

Sustainability 
in Latin 

America: 
Energy, 

Economy and 
Society 

SS18 From 
Safety Nets to 
Sustainable 
Mobility: 
Poverty 

Dynamics, 
Social Capital, 

and Long-
Term Impacts 
of Transfers in 
the Americas 

SS15 Forty 
years of 
regional 

science in 
Hungary 

SS20 
Indigenous 

Social Capital 
and Local 
Economic 

Development: 
Identifying 

New 
Pathways to 

Success 

SAS.2 Special 
Academic 
Session 
Ȱ0ÏÐÕÌÁÔÉÏÎ 
Dynamics, 

Urban-Rural 
Disparities 
and Spatial 
2ÅÓÉÌÉÅÎÃÅȱ 

Thursday, June 11 [16:00 -18:00] Parallel session 5  

RS20 
Knowledge 

and 
innovation 

RS03.3 
Regional 

development 

RS19 
Infrastructure, 
transportation 

and 
accessibility 

RS28 Artificial 
intelligence 

RS03.4 
Regional 

development 

SS23 
Ruralities, 

Inequalities 
and 

Socioecologica
l Systems: 
Regional 
Science 

Perspectives 
from the 

Global South 

SS28 
Productive 

diversification
, territorial 
inequality, 
regional 

development 
and public 

policy in the 
Global South 

SAS.3 Lecture 
Series on 

GREAT MINDS 
IN REGIONAL 

SCIENCE  
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Room 
E26/P3/E0

01  
El Panecillo  

Room 
E26/P3/E0

07  
La Mitad del 

Mundo  

Room 
E26/P3/E0

08  
El Quinde 

Room 
E26/P3/E0

09  
La 

Compañía 

Room 
E26/P3/E0

10  
La Basílica 

Room 
E26/P3/E0

11  
La Carolina 

Room 
E26/P2/E0

11  
Galápagos 

Room 
E26/P4/E0

01 - 
Chimborazo  

Friday, June 12 [08:30 -10:30] Parallel session 6   

RS16.1 
Governance 

RS23 Tourism 
RS03.5 

Regional 
development 

RS25 
Agriculture, 
fisheries and 
food security 

RS08 Methods 
in regional 
science and 

urban 
economics 

SS29 
Megaprojects, 
Planning and 

Regional 
Development 

SS16 Regional 
development 

paths in 
Central 
Europe 

 

Friday, June 12 [11:00 -12:30] Parallel session 7   

RS16.2 
Governance 

RS05.2 City 
development 

RS02.2 
Regional and 
urban policy 

RS27 Regional 
science and 
data science 

SS11 Between 
grassroots 

initiatives and 
public policy: 

hybrid 
arrangements 
in urban food 
systems and 
wellbeing in 
the Global 

South 

 

  

Friday, June 12 [16:00 -18:30] Parallel session 8   

SS10 Social 
Housing, 

Urban Land 
Markets and 
Socio-Spatial 

Segregation in 
the Global 

South 

SS30 
Governance, 
Development 

and 
Innovation to 
Promote Well-

being 

 
RS18.2 

Population 
and migration 

SS04 Digital 
Transformatio

n, Artificial 
Intelligence, 
and Regional 
Development: 
Productivity, 

Competitivene
ss, and 

Territorial 
Dynamics 
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Day By Day Programme  

 

 
DAY BY DAY 

PROGRAMME 
Presenting Authors are 

Underlined  
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Tuesday, 9 June 2026 
Venue: Escuela Politécnica Nacional (EPN) 

 

Advanced Workshop on Strategic Spatial 
Analytics and Application on R -Based 
Geospatial Intelligence  
10:00 -13:00 Tuesday, 9 June 2026 
Room: E26/P4/E002 - Manuela Cañizarez [Building 26, 4th floor]  
Instructors: Alex Bajaña & Gary Santiana from ERGOSTATS  
 
 

This training course focuses on spatial analysis techniques using R, with a focused application to 
spatial accessibility to healthcare services. The workshop combines conceptual foundations with 
practical programming sessions to equip participants with the  skills needed to measure and interpret 
spatial accessibility to services.  
Participants work with real data, including census zones, hospital locations, population data and 
health service capacity records. Using GIS tools and R packages, they construct travel -time isochrones, 
build spatial influence matrices and compute spatial a ccessibility indicators.  
The course bridges theory and application by enabling attendees to identify territorial inequalities in 
healthcare access and interpret spatial patterns to inform public health planning and resource 
allocation decisions.  
 

[ONLY FOR PARTICIPANTS PREVIOUSLY REGISTERED ON THE WORKSHOP] 
 

Registration:  
The advanced workshop is free for all 2026 RSAI congress participants, but prior registration is 
required.  
The number of participants is limited to 30; spaces are allocated in order of receipt.  
The participant just needs to send an email to rsai@apdr.pt , requesting registration for the Workshop.  
 
 

https://maps.app.goo.gl/mtUaT6tdxQrJsid77
mailto:rsai@apdr.pt
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Tuesday, 9 June 2026 
Venue: Escuela Politécnica Nacional (EPN) 

Advanced Brainstorm Carrefour (ABC) on:  

Roaring Sixties, Turbulent Twenties ɀ Spatial Planning 
Under Deep Uncertainty  
10:00 -13:00 Tuesday, 9 June 2026 
Room: E26/P3/E001 - El Panecillo  [Building 26, 3rd floor]  
Organization: The Regional Science Academy (TRSA); Erasmus Happiness 
Economics Research Organisation (EHERO), Erasmus; and University Rotterdam, The 
Netherlands 
Chair: Karima Kourtit (ED TRSA; EHERO) 

10:00 -10:15 | Welcome by Carolina Guevara (Chair LOC) 

  Opening by Peter Nijkamp (Vice-President TRSA) 

10:15 -10:45 | Spatial Mobility and Population Dynamics ɀ The Planning Relevance of AI  
   John Östh, Umut Türk, Karima Kourtit & Peter Nijkamp  

10:45 -11:15 | The Relationship between Services and Population Size in Depopulating 
Regions: An Urban Scaling Perspective 
In Kwon Park  

11:15 -11:30 | Coffee Break 

11:30 -12:00 | Spatial Anarchy and Spatial Panarchy ɀ A Cross-Scale Proximity -Prosilience 
Perspective  
Alexandru Banica , Karima Kourtit & Peter Nijkamp  

12:00 -12:45 | Which Future Urban Scenarios? 
Quito City Representatives  

12:45 -13:00  | Conclusion by Peter Nijkamp (Vice-President TRSA; EHERO) 
 

Tuesday, 9 June 2026 
Meeting Point: Tienda Quito of the Palacio Municipal building   

 

Walking Tours in Quito  
12:00 -13:00 Tuesday, 9 June 2026 
 

[ONLY FOR PARTICIPANTS PREVIOUSLY REGISTERED ON THE TOUR] 
 
Registration:  
The Walking Tours in Quito are free for all participants of the 2026 RSAI Congress, but prior registration is 
required. Spaces will be allocated on a first -come, first -served basis. 
To register for the Walking Tours in Quito, please send an email to rsai@apdr.pt , specifying whether you would 
like to sign up for Option 1.  

https://maps.app.goo.gl/mtUaT6tdxQrJsid77
https://maps.app.goo.gl/1bWs37DKK7JuP91j6
mailto:rsai@apdr.pt
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Tuesday, 9 June 2026 
Venue: Centro Cultural Metropolitano  

 
 

OPENING CEREMONY 
15:00 - 15:45 Tuesday, 9 June 2026 
Venue: Centro Cultural Metropolitano  

Welcome Speeches 

 
Tarquino Sánchez 

Almeida  
Rector, Escuela Politécnica 

Nacional (EPN) 

 
Hiroyuki Shibusawa  

President, Regional Science 
Association International 

 
Carolina Guevara  

Chair, Local Organising 
Committee, and President, 

Ecuadorian Regional 
Science Network (RECiR) 

 
Pabel Muñoz López 
Mayor, Municipality of 

Quito 

 
 

PANEL 
15:45 -17:30 Tuesday, 9 June 2026 
Venue: Centro Cultural Metropolitano  
Organization: Faculty of Administrative Sciences of the Escuela Politécnica Nacional 

Sustainability, innovation, and welfare in cities  
Panelists:  
 

 
Pabel Muñoz López 
Mayor, Municipality of 

Quito 

 
Sergio Allebrandt  
UNIJUÍ - Universidade 

Regional do Noroeste do 
Estado do Rio Grande do 

Sul  

 
Álvaro Orbea  
Inter-American 

Development Bank (IABD)  

 
Sandra Andrade  

CEO of Banco Codesarrollo 

 
 
 

https://maps.app.goo.gl/C9nFh67h1nxNm4Y67
https://maps.app.goo.gl/C9nFh67h1nxNm4Y67
https://maps.app.goo.gl/C9nFh67h1nxNm4Y67
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PLENARY SESSION I 
17:30 -19:00 Tuesday, 9 June 2026 
Venue: Centro Cultural Metropolitano  
Chair Hans Westlund (KTH Stockholm, Sweden) 

Keynote Speech 
 

Social mobility and Social inequality in LAC: Insights from PISA 
and PIAAC or Insights from Education and Skills 

 

Marta Encinas -Martín  
OECD Education Gender Ambassador and Senior Advisor, Latin America 
ERSA 

 
 
 

Welcome Reception  
19:00 -20:00 Tuesday, 9 June 2026 
Venue: Centro Cultural Metropolitano  
 
 
 

https://maps.app.goo.gl/C9nFh67h1nxNm4Y67
https://maps.app.goo.gl/C9nFh67h1nxNm4Y67
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Wednesday, 10 June 2026  
Venue: Escuela Politécnica Nacional (EPN) 

PARALLEL SESSIONS (1)  
08:30 -10:30 Wednesday, 10 June 2026 
Venue: Building 26 (E26 ɀ EARME) 
 

RS01 Wellbeing  
08:30 -10:30 Wednesday, 10 June 2026 
Room E26/P3/E001 - El Panecillo (3rd floor)  
Chair Carlos Roberto Azzoni  

107 SPATIAL INEQUALITY AND THE FORMATION OF OCCUPATIONAL ASPIRATIONS IN 
CHILDHOOD 
Chiara Cazzuffi1, Cristian Leyton 2 
1Universidad Mayor, Chile. 2Universidad de O'Higgins, Chile 

121 COMPARATIVE URBAN PERCEPTIONS ACROSS CITIES AND STAKEHOLDERS 
*ÅÌÅÎÁ 3ÔÁÎËÏÖÉçȟ 6ÅÓÎÁ *ÁÎËÏÖÉç--ÉÌÉçȟ )ÖÁÎÁ -ÁÒÊÁÎÏÖÉçȟ -ÁÒÉÎÁ 3ÔÁÎÏÊÅÖÉç 
5ÎÉÖÅÒÓÉÔÙ ÏÆ .ÉĤ &ÁÃÕÌÔÙ ÏÆ %ÃÏÎÏÍÉÃÓȟ 3ÅÒÂÉÁ 

125 SUBJECTIVE WELL-BEING AND RELATIONSHIP POPULATION: A NETWORK ANALYSIS 
APPROACH 
Keisuke Kondo  
Research Institute of Economy, Trade and Industry, Japan. Research Institute for Economics and Business Administration, 
Kobe University, Japan 

298 LONGITUDINAL ANALYSIS OF SUBJECTIVE WELL-BEING AND ITS PSYCHOSOCIAL 
IMPLICATIONS IN MEXICAN CITIES AND POOR URBAN PERIPHERIES 
Alicia Sylvia Gijón Cruz 1, Rafael Gabriel Reyes Morales2, Verónica Judith Yescas Martínez3, Marbeht 
Maleni Martínez Castañeda 4 
1Universidad Autónoma Benito Juárez de Oaxaca (UABJO). Facultad de Ciencias Químicas (FCQ), Mexico. 2Tecnológico 
Nacional de México (TecNM), campus Oaxaca, Instituto Tecnológico de Oaxaca (ITO), Mexico. 3Universidad Autónoma Benito 
Juárez de Oaxaca (UABJO). Facultad de Arquitectura, Diseño y Urbanismo (FADU), Mexico. 4Instituto Tecnológico de Oaxaca 
(ITO), Mexico 

356 URBAN WELFARE ANALYSIS USING WITHIN-CITY DATA 
Carlos Roberto Azzoni 1, Tatine Almeida de Menezes2, Alexandre Nundes de Almeida 1 
1Universidade de São Paulo, Brazil. 2Federal University of Pernambuco, Brazil 
 

RS03.1 Regional development  
08:30 -10:30 Wednesday, 10 June 2026 
Room E26/P3/E007 - La Mitad del Mundo (3rd floor)  
Chair Elizabeth Alexandra Lozano Veintimilla  

164 THE EFFECT OF WOMEN'S EMPOWERMENT ON ECONOMIC GROWTH: EVIDENCE FROM 
LATIN AMERICA IN THE PERIOD 2000-2022  
Elizabeth Alexandra Lozano Veintimilla  
Universidad Nacional de Loja, Ecuador 

186 REGIONAL DEVELOPMENT AND INNOVATION IN EASTERN EUROPE. THE USE OF AI IN 
SHAPING PUBLIC ADMINISTRATION REFORMS IN ROMANIA AND MOLDOVA 
Ionut - Ciprian Negoita , Marius Constantin Profiroiu, Alina Georgiana Profiroiu, Corina Nastaca  
Faculty of Administration and Public Management, Bucharest University of Economic Studies, Romania 

https://maps.app.goo.gl/mtUaT6tdxQrJsid77
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194 COMPETITION BETWEEN THE CREATIVE CLASS AND A REGIONAL GOVERNMENT: A 
FIRM LEVEL ANALYSIS 
Amit Batabyal 1, Hamid Beladi 2 
1Rochester Institute of Technology, USA. 2University of Texas at San Antonio, USA 

210 LOCAL PRODUCTIVITY AND AGGLOMERATIONS BY TECHNOLOGICAL PATTERN: 
EVIDENCE FROM FIRM-LEVEL IN BRAZIL 
André Luiz Ferreira e Silva, Marcelo Bentes Diniz  
Department of Economics, Federal University of Pará, Belém-PA, Brazil 

258 OPERATIONALIZING NON-TECHNOLOGICAL INNOVATION: A DATA-DRIVEN MAPPING 
OF CULTURAL AND CREATIVE INDUSTRIES IN EUROPEAN SMART SPECIALISATION 
Tongjing Wang 1, André Torre 1, Maryline Filippi 2 
1University Paris-Saclay, INRAE, France. 2Bordeaux Sciences Agro, University Paris-Saclay, INRAE, France 
 

RS04  Rural development  
08:30 -10:30 Wednesday, 10 June 2026 
Room E26/P3/E008 - El Quinde (3rd floor)  
Chair Nicolas Devaux 

90 CLIMATE CHANGE AND THE RURAL LABOR MARKET: AN EMPIRICAL ANALYSIS OF 
OKUN'S LAW IN BRAZIL, COLOMBIA, AND MEXICO (2012ɀ2024)  
Diego Cardoso1, Jesús López2, Tatiana Caly3 
1Fundación Universitaria Los Libertadores, Colombia. 2Tecnológico de Monterrey, Mexico. 3Universidad EAFIT, Colombia 

230 THE IMPACT OF SOLAR RUSH ON RURAL SUSTAINABILITY, FROM THE PERSPECTIVE 
OF HUNGARIAN FARMERS 
Szabolcs Fabula1, Melinda Mihály 2,3 
1University of Szeged, Department of Human Geography, Hungary. 2HUN-REN Centre for Economic and Regional Studies, 
Institute for Regional Studies, Békéscsaba, Hungary. 3ELTE Eötvös Loránd University, Institute of Geography and Earth 
Sciences, Department of Social and Economic Geography, Budapest, Hungary 

241 RURAL DEVELOPMENT IN CONFLICT: PUBLIC POLICY IMPLEMENTATION IN 
INDIGENOUS TERRITORIES OF SOUTHERN CHILE 
Gianinna Muñoz Arce  
University of Chile, Chile 

361 ACCESS TO FOOD SERVICES IN NON-METROPOLITAN AREAS: A CLUSTER-BASED 
!002/!#( ). 15%"%#ȭ3 2%')/.3 
Nicolas Devaux1, Sabrina Tremblay 2, Marie-Frédérique Ouellet 1 
1Université du Québec à Rimouski (UQAR), Canada. 2Université du Québec à Chicoutimi (UQAC), Canada 

 

RS06 Spatial planning  
08:30 -10:30 Wednesday, 10 June 2026 
Room E26/P3/E009 - La Compañía (3rd floor)  
Chair Daniela -Luminita Constantin  

96 JANE JACOBS AND FRIEDRICH VON HAYEK ON URBAN PLANNING 
Tamás Dusek 
Széchenyi István University, Hungary 

126 CORE AND PERIPHERY IN THE PROCESSES OF SPATIAL PLANNING IN THE EUROPEAN 
UNION 
Géza Salamin1, Márton Péti 2,3 
1Corvinus University of Budapest department of Geography and Planning, Hungary. 2University of Pannonia, Hungary. 
3Research Institute for National Strategy, Hungary 
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140 SPATIAL INEQUALITIES IN URBAN GREEN ACCESSIBILITY: APPLYING THE 3-30-300 
RULE TO SUPPORT WELL-BEING AND URBAN SUSTAINABILITY 
-ÁÇÄÁÌÅÎÁ 3ÚÃÚÅÐÁďÓËÁ 
!ÄÁÍ -ÉÃËÉÅ×ÉÃÚ 5ÎÉÖÅÒÓÉÔÙ ÉÎ 0ÏÚÎÁďȟ 0ÏÌÁÎÄ 

142 FROM GARDEN CITY TO 15-MINUTE CITY: URBAN PLANNING RESPONSES TO 
RESILIENCE AND SUSTAINABILITY CHALLENGES 
Daniela -Luminita Constantin , Camelia Delcea, Ionut Nica, Stefan Ionescu 
Bucharest University of Economic Studies, Romania 

157 SCHOOL CHOICE AS A RELATIONAL URBAN PROCESS: NETWORKS AND SOCIOSPATIAL 
SEGREGATION IN CHILE 
Yasna Cortés 
Universidad Católica del Norte, Chile 
 

RS13.1 Resilience and risk management  
08:30 -10:30 Wednesday, 10 June 2026 
Room E26/P3/E010 - La Basílica (3rd floor)  
Chair Hiroyuki Shibusawa  

74 TOWARD A REINTERPRETATION OF REGIONAL RESILIENCE UNDER THE IMPACT OF 
THE WAR IN UKRAINE: A COMPARATIVE STUDY OF EUROPEAN REGIONS 
0Á×Åč #ÈÕÒÓËÉ1, Maciej Pietrzykowski 2ȟ #ÚÅÓčÁ× !ÄÁÍÉÁË3, Anna Dubownik 3, Barbara Szyda3 
1Faculty of Human Geography and Planning, Adam Mickiewicz University, Poland. 20ÏÚÎÁď 5ÎÉÖÅÒÓÉÔÙ ÏÆ %ÃÏÎÏÍÉÃÓ ÁÎÄ 
Business, Department of International Competitiveness, Poland. 3Faculty of Earth Sciences and Spatial Management, Nicolaus 
#ÏÐÅÒÎÉÃÕÓ 5ÎÉÖÅÒÓÉÔÙ ÉÎ 4ÏÒÕďȟ 0ÏÌÁÎÄ 

75 404 NOT FOUND: THE INTERNET AND INTERNATIONAL TRADE 
Volker Nitsch  
Technische Universität Darmstadt, Germany 

104 ECONOMIC IMPACTS AND REGIONAL RESILIENCE UNDER LARGE-SCALE NATURAL 
DISASTERS IN JAPAN: A DYNAMIC SPATIAL INDUSTRIAL MODELING APPROACH 
Hiroyuki Shibusawa , Saki Ito, Asahi Kawai, Mingji Cui  
Toyohashi University of Technology, Japan 

131 PREFERENCES, TRUST, AND INDEX-BASED FLOOD INSURANCE: EVIDENCE FROM PERU 
Jose Armando Cobian Alvarez 
ArndtɀCorden Department of Economics ɀ Crawford School of Public Policy, The Australian National University, Australia 

294 HUMAN TALENT MANAGEMENT STRATEGIES IN ECUADORIAN MSMES: AN ESG 
APPROACH FOR SUSTAINABLE AND RESILIENT COMPETITIVENESS 
María Isabel Sanchez-Pazmiño 1,2, Tania Mireya Pazmiño Santana 2, Jaime Luis Cadena Echeverría2 
1Universidad de Las Américas, Ecuador. 2EPN Escuela Politécnica Nacional, Ecuador 
 

SS01 Migrant Integration Challenges and Policies  
08:30 -10:30 Wednesday, 10 June 2026 
Room E26/P3/E011 - La Carolina (3rd floor)  
Chair Alessandra Michelangeli  

177 SOCIAL AND SPATIAL INTEGRATION THROUGH PARENTHOOD. LOOKING AT 
PORTUGUESE CENSUS OF 2021 
Tomaz Dentinho  
Centre for Applied Economics of the Atlantic,University of the Azores, Portugal. Centre for European Studies of the Alexandri 
Ioan Cuza, Iasi., Romania 

336 WHO BURDENS THE WELFARE STATE? MIGRATION AND AGEING IN HEALTHCARE, 
HOUSING, AND EDUCATION DEMAND 
Guillermo Prieto -Viertel , Carsten Källner, Elma Dervic, Ola Ali, Andrea Vismara, Rafael Prieto -Curiel  
Complexity Science Hub, Austria 
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376 LOCAL SOCIAL CAPITAL AND MIGRANT INTEGRATION: MULTILEVEL EVIDENCE FROM 
EUROPEAN REGIONS 
Alessandra Michelangeli 1, Umut Türk 2 
1DEMS, University of Milan-Bicocca, Italy. 2Abdullah Gül University, Turkey 
 

SS08 Spatial dynamics of local public finance: fiscal 
behavior, intergovernmental transfers and regional 
development  
08:30 -10:30 Wednesday, 10 June 2026 
Room E26/P2/E011 - Galápagos (2nd floor)  
Chair Mauricio Oyarzo  

33 IS IT A CURSE OR BLESSING TO HAVE A RESOURCE-RICH NEIGHBOUR? THE CASE OF 
GAS EXTRACTION IN INDONESIA 
Abdul Nasir 1, Budy P. Resosudarmo2 
1Australian National University, Indonesia. 2Australian National University, Australia 

51 IDENTIFYING GATEKEEPERS IN THE ALLOCATION OF PUBLIC FUNDS: A SPATIAL 
ECONOMETRIC ANALYSIS 
Patricio Aroca 1, Pedro Fierro 2 
1Universidad Andres Bello, Chile. 2Universidad Adolfo Ibáñez, Chile 

52 MINING WINDFALLS AND LOCAL FISCAL BEHAVIOR IN UNITARY STATES: REASSESSING 
THE FLYPAPER EFFECT UNDER NON-MATCHED GRANTS SCHEME 
Mauricio Oyarzo 1, Dusan Paredes2 
1Universidad de Concepción, Chile. 2Universidad Católica del Norte, Chile 

102 REGIONAL UNCONDITIONAL TRANSFERS: THE CASE OF RIVERSIDE REGIONS IN A 
DEVELOPING COUNTRY 
Javier Pérez1, Bernardo Romero 2, Andrés García-Suaza2, Jaime Bonet1 
1Banco de la República (The Central Bank of Colombia), Colombia. 2Universidad del Rosario, Colombia 

285 SPATIAL ANALYSIS OF THE MACRO-FINANCIAL DETERMINANTS OF THE COUNTRY 
RISK OF THE PACIFIC ALLIANCE COUNTRIES AND ECUADOR 
Marcela Elizabeth Guachamin Guerra , Gary Santiana 
Escuela Politécnica Nacional, Ecuador 

 
 
 

Coffee break  
10:30 -11:00 Wednesday, 10 June 2026 
Venue: Terrace of the 4 th  floor of the EARME building (E26)  
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PLENARY SESSION II 
11:00 -12:30 Wednesday, 10 June 2026 
Room: E26/P5/Auditorium 2 - Manuela Saez [Building 26, 5th floor]  
Chair In Kwon Park (Seoul National University, Korea) 

Keynote Speech 
Housing Across the Urban Transition: Lessons from Korea for 
Emerging Cities 

 

Hee-Jung Jun 
Sungkyunkwan University, Korea 
PRSCO 

 
 
 

LUNCH BREAK 
12:30 -14:00 Wednesday, 10 June 2026 
Venue: Terrace of the 2 nd floor of the EARME building (E26)  
 
 

PLENARY SESSION III 
14:00 -15:30 Wednesday, 10 June 2026 
Room: E26/P5/Auditorium 2 - Manuela Saez [Building 26, 5th floor]  
Chair Peter Nijkamp (Vice-President TRSA; EHERO) 

Keynote Speech 
Proximity: a key for a new social contract  
 

Carlos Moreno  
ETI Chair at the Sorbonne Business School, Sorbonne University, France 
RECIR 
 
 

 
 

Coffee break  
15:30 -16:00 Wednesday, 10 June 2026 
Venue: Terrace of the 4 th  floor of the EARME building (E26)  
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PARALLEL SESSIONS (2)  
16:00 -18:00 Wednesday, 10 June 2026 
Venue: Building 26 (E26 ɀ EARME) 

RS29.1 Finances and regional science  
16:00 -18:00 Wednesday, 10 June 2026 
Room E26/P3/E001 - El Panecillo (3rd floor)  
Chair Maurizio Mussoni  

279 FINANCIAL BEHAVIOR AND BUSINESS MATURITY IN ECUADORIAN COMPANIES: 
INSIGHTS FROM A BEHAVIORAL FINANCE PERSPECTIVE 
Tania Mireya Pazmiño Santana 1, María Isabel Sánchez Pazmiño1,2 
1Escuela Politécnica Nacional, Facultad de Ciencias Administrativas, Ecuador. 2Universidad de las Américas, Facultad de 
Ciencias Económicas y Administrativas, Ecuador 

289 NATIONAL TRANSFER ACCOUNTS AND INTERGENERATIONAL REDISTRIBUTION IN 
ECUADOR 
Margarita Velín -Fárez 
Escuela Politécnica Nacional, Ecuador 

344 REGIONAL TAX COMPETITION AND THE LOCATION OF ECONOMIC ACTIVITY 
Mostafa Lotfalipour  
University of Greifswald, Germany 

363 BETA CONVERGENCE ANALYSIS OF BANK BRANCHES DISTANCE. A MICRO LEVEL 
EXAMINATION OF SPATIAL DYNAMICS 
Maurizio Mussoni , Carmelo Algeri, Roberto Patuelli  
University of Bologna, Italy 

 

RS03.2 Regional development  
16:00 -18:00 Wednesday, 10 June 2026 
Room E26/P3/E007 - La Mitad del Mundo (3rd floor)  
Chair Ana Viñuela  

346 INSTITUTIONAL MARKETS, TERRITORIAL CAPACITY AND THE PARADOX OF 
DECENTRALIZATION: EVIDENCE FROM THE GLOBAL SOUTH 
Lenilda Batista de Souza1, Cleiton Silva Ferreira Milagres 2 
1PhD Candidate, Graduate Program in Regional Development, Federal University of Tocantins, Brazil. 2Graduate Program in 
Regional Development, Federal University of Tocantins, Brazil 

379 ECONOMIC REPERCUSSIONS OF RURAL TOURISM ACROSS MUNICIPALITIES IN 
BRAZIL'S NORTHEAST REGION 
Adelar Fochezatto, Isabela Mallmann  
PUCRS, Brazil 

390 COAL SPECIALIZATION AND SPATIAL INEQUALITY IN BOYACÁ (COLOMBIA) 
Laura Amezquita , Naren Natalia Ardila, Siervo Tulio Delgado, Lais Mujica  
Researcher Universidad Pedagógica y Tecnológica de Colombia UPTC, Colombia 

403 REGIONAL POVERTY GAPS: A SPATIAL ANALYSIS ON CONVERGENCE AND 
STRUCTURAL DETERMINANTS IN AN EMERGING ECONOMY 
Bilver Astorquiza -Bustos 
Universidad de Manizales, Colombia 

405 LEFT-BEHINDNESS AT LOCAL LEVEL IN EUROPE: MULTIDIMENSIONAL AND RELATIVE 
CONCEPT 
Ana Viñuela  
REGIOlab and Applied Economics Department, University of Oviedo, Spain 
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RS26 Natural resources and energy  
16:00 -18:00 Wednesday, 10 June 2026 
Room E26/P3/E008 - El Quinde (3rd floor)  
Chair Amit Batabyal  

124 INTERDEPENDENCE BETWEEN PRODUCTIVE SECTORS AND THE ENERGY SECTOR: AN 
APPLICATION OF THE MIYAZAWA MULTIPLIER TO THE BRAZILIAN ECONOMY 
Fernando Perobelli 1, Eduardo Haddad2, Marcio Henriques 1, Gabriel Arcanjo 1 
1Federal University of Juiz de Fora, Brazil. 2University of Sao Paulo, Brazil 

183 CLIMATE JUSTICE IN THE BRAZILIAN AMAZON: WHO CONTRIBUTES TO THE 
MITIGATION EFFORT AND WHAT ARE THE SHORT-TERM EFFECTS? 
Marcelo Diniz , Jorge Eduardo Simões, Márcia Diniz, Vanessa Alves, Gabriel Moia 
Graduate Program in Economics, Federal University of Pará, Brazil 

195 TWO FORMS OF TAXATION, MAJORITY VOTING, AND WATER POLLUTION CLEANUP IN 
THE GANGES 
Amit Batabyal 1, Hamid Beladi 2 
1Rochester Institute of Technology, USA. 2University of Texas at San Antonio, USA 

252 COMPREHENSIVE HYDROLOGICAL ASSESSMENT OF THE SAN MIGUEL AND SANTO 
TOMÁS AJUSCO MICRO-BASIN, CDMX 
María Antonina Galván Fernández , José Samuel Trejo Pérez, Erika Nicole Cruz Robles, Daniel Gonzalez 
Universidad Autónoma Metropolitana, Mexico 
 

RS11 Theoretical and empirical urban economics  
16:00 -18:00 Wednesday, 10 June 2026 
Room E26/P3/E009 - La Compañía (3rd floor)  
Chair Juan Sayago 

100 ECONOMIC STABILITY, URBAN CONDITIONS, AND QUALITY OF LIFE IN SOUTH ASIAN 
CITIES: A DYNAMIC ECONOMETRIC AND MACHINE LEARNING ANALYSIS 
Tuhin G M Al Mamun 1, Mohammad Bin Amin 2, József Popp3, Judit Oláh4,5 
1Department of Economics Hannam University, Korea, Republic of. 2Doctoral School of Management and Business, Faculty of 
Economics and Business, University of Debrecen, Hungary. 3Doctoral School of Management and Business Administration, 
John von Neumann University, Hungary. 4Faculty of Economics and Business, University of Debrecen, Hungary. 5Doctoral 
School of Management and Business Administration, John von Neumann University, Hungary 

109 WORKER SORTING, INDUSTRY SORTING, AND AGGLOMERATION EFFECTS 
Michael Moritz 1, Wolfgang Dauth1,2, Anja Rossen1 
1Institute for Employment Research (IAB), Germany. 2University of Bamberg, Germany 

118 A NOVEL STUDY ON INTERVIVA ECONOMICS IN INFORMATION AND BUSINESS 
STUDIES: URBAN MOBILITY AND FINANCIAL MARKETS DURING THE COVID-19 
PANDEMIC 
Hayama Kazuyoshi  
Chuo School for the Deaf, Osaka prefectural, Japan 

205 HOUSING PRICES IN CALI: EVALUATING THE IMPACT OF THE PROTESTS 
Juan Sayago1, Jhon James Mora2, Santiago Pinto3 
1Universidad de los Andes, Colombia. 2Universidad Icesi, Colombia. 3Federal Reserve Richmond, USA 

306 MICROECONOMIC AND SOCIAL TRANSFORMATIONS IN POOR PERIPHERAL 
SETTLEMENTS IN THE METROPOLITAN AREA OF OAXACA CITY, MEXICO 
Rafael Gabriel Reyes Morales1, Alicia Sylvia Gijón Cruz2, Verónica Judith Yescas Martínez3, Marbeht 
Maleni Martínez Castañeda 4 
1Tecnológico Nacional de México, Instituto Tecnológico de Oaxaca, Mexico. 2Universidad Autónoma Benito Juárez de Oaxaca, 
Facultad de Ciencias Químicas, Mexico. 3Universidad Autónoma Benito Juárez de Oaxaca, Facultad de Arquitectura, Diseño y 
Urbanismo, Mexico. 4Instituto Tecnológico de Oaxaca, Mexico 
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RS13.2 Resilience and risk management  
16:00 -18:00 Wednesday, 10 June 2026 
Room E26/P3/E010 - La Basílica (3rd floor)  
Chair Jose Antonio Leon Torres  

163 PERSISTENCE AND HETEROGENEITY OF THE ECONOMIC EFFECTS OF NATURAL 
DISASTERS IN BRAZIL 
Luan Marca, Gustavo Frio, Marco Franca, Augusto Alvim, Adelar Fochezatto, Carlos Silva  
PUCRS, Brazil 

236 DEVELOPMENT, INEQUALITY, AND RISK: THE INTERACTION BETWEEN GDP PER 
CAPITA AND GINI ON HYDROLOGICAL DISASTER MORTALITY 
Gabriel Silva  
PUCRS, Brazil 

242 FROM SHOCK TO RESILIENCE: RETHINKING ECONOMIC RECOVERY THROUGH 
INTEGRATED DEVELOPMENT AFTER COVID-19 
Daniel Zurita -Loma1,2, Andrés Palacio-Fierro 2, Purificación Vicente -Galindo 1, Patricio Álvarez -Muñoz3 
1Salamanca University, Spain. 2International University of Ecuador, Ecuador. 3Universidad Estatal de Milagro, Ecuador 

398 INCREASING RESILIENCE IN THE FIELD OF TRAINING THROUGH LOCATION-BASED 
SOLUTIONS POWERED BY NEW TECHNOLOGIES (THE BPREPARED PROJECT) 
Marton Peti  
Research Institute for National Strategy, Hungary. University of Pannonia, Hungary 

402 DIRAS, A PROBABILISTIC METHODOLOGY FOR MULTI-PERIL SYSTEMIC RISK 
ASSESSMENT: THE CASE OF STUDY OF COSTA RICA 
Jose Antonio Leon Torres 1, Mario Ordaz 1, Eduardo Haddad2, Inacio Araujo 2 
1National Autonomous University of Mexico, Mexico. 2University of São Paulo, Brazil 
 

SS03 Agricultural and Rural Development in Food 
System Transformation  
16:00 -18:00 Wednesday, 10 June 2026 
Room E26/P3/E011 - La Carolina (3rd floor)  
Chair Lily Kiminami  

91 INTENTIONS OF CITIZENS REGARDING THE DIRECTION OF AGRICULTURAL AND 
RURAL DEVELOPMENT: A COMPARATIVE ANALYSIS BETWEEN CHINA AND JAPAN 
Shinichi Furuzawa 1, Lily Kiminami 1, Akira Kiminami 2 
1Niigata University, Japan. 2The University of Tokyo, Japan 

92 %80,/2).' 4(% *!0!.%3% 2)#% &!2-%23Ȭ ).$)6)$5!, !.$ 3(!2%$ 6)3)/.3 &/2 
RURAL AND AGRICULTURAL DEVELOPMENT 
Lily Kiminami 1, Shinichi Furuzawa 1, Akira Kiminami 2 
1Niigata University, Japan. 2The University of Tokyo, Japan 

93 CHALLENGES OF ORGANIC RICE FARMING IN JAPANESE AGRICULTURAL 
CORPORATIONS: TOWARD ESTABLISHING A SUSTAINABLE CSV MANAGEMENT MODEL 
Akira Kiminami 1, Lily Kiminami 2, Shinichi Furuzawa 2 
1The University of Tokyo, Japan. 2Niigata University, Japan 
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SS07 Cultural Evolution & Regional Innovation 
Networks: Knowledge Creation via Diversity 
Leveraging and Institutional Filtering  
16:00 -18:00 Wednesday, 10 June 2026 
Room E26/P2/E011 - Galápagos (2nd floor)  
Chair Mingxia He 

20 THE PARADOX OF CULTURAL GROWTH: CO-EVOLUTION OF CULTURAL GENES, 
INNOVATION NETWORKS, AND KNOWLEDGE TRAPS IN CHINA 
Mingxia He  
Sichuan University of Science and Engineering, China 

48 THE CULTURAL EVOLUTION OF ALGORITHMIC DECISION-MAKING: INSTITUTIONAL 
FILTERING AND BEHAVIORAL PERSISTENCE IN CHINESE FINANCIAL NETWORKS 
Xianglan Jiang1,2, Yao Yang3, Mingxia He 4 
1Management School, Sichuan University of Science & Engineering, China. 2Southampton Business School, University of 
Southampton, United Kingdom. 3Bank of Tianjin Chengdu Branch, China. 4Management School, Sichuan University of Science 
& Engineering, China 

123 CARBON COST GOVERNANCE AS AN INSTITUTIONAL FILTER IN REGIONAL GREEN 
)../6!4)/. .%47/2+3ȡ ).3)'(43 &2/- #!4, 5.$%2 #().!ȭ3 $5!,-CARBON 
TRANSITION 
Tianliang Yang 1, Xianglan Jiang1,2, Mingxia He 1, Shulin Yin1, Caiyun Yang1 
1Management School, Sichuan University of Science & Engineering, China. 2Southampton Business School, University of 
Southampton, United Kingdom 

134 THE PARADOX OF GLOBAL CONNECTIVITY: INTERPLAY BETWEEN CULTURAL 
DIVERSITY AND INSTITUTIONAL SELECTIVITY IN CROSS-BORDER R&D NETWORKS 
Mingxia He 1, XU Jian2 
1School of Economics,Sichuan University of Science & Engineering, China. 2Xishu Intelligent Technology (Chengdu) Co., Ltd., 
China 
 

Wednesday, 10 June 2026 
Meeting Point: Tienda Quito of the Palacio Municipal building   

Walking Tours in Quito  
18:30 -19:00 Wednesday, 10 June 2026 
 

[ONLY FOR PARTICIPANTS PREVIOUSLY REGISTERED ON THE TOUR] 
 
Registration:  
The Walking Tours in Quito are free for all participants of the 2026 RSAI Congress, but prior registration is 
required. Spaces will be allocated on a first -come, first -served basis. 
To register for the Walking Tours in Quito, please send an email to rsai@apdr.pt , specifying whether you would 
like to sign up for Option 2.  
 

https://maps.app.goo.gl/1bWs37DKK7JuP91j6
mailto:rsai@apdr.pt
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Thursday, 11 June 2026  
Venue: Escuela Politécnica Nacional (EPN) 

 

PARALLEL SESSIONS (3)  
08:30 -10:30 Thursday, 11 June 2026  
Venue: Building 26 (E26 ɀ EARME) 
 

RS29.2 Finances and regional science  
08:30 -10:30 Thursday, 11 June 2026  
Room E26/P3/E001 - El Panecillo (3rd floor)  
Chair Monica Yukie Kuwahara  

162 FINANCIAL SUSTAINABILITY AND MUNICIPAL SOLID WASTE MANAGEMENT: 
EVIDENCE FROM A STAGGERED DIFFERENCE-IN-DIFFERENCES ANALYSIS IN BRAZIL 
Dayana Lilibeth Veliz Sanchez 1,2, Monica Yukie Kuwahara 1,3, Ana Claudia P Fava1 
1Federal University of ABC, Brazil. 2Coordenação de Aperfeiçoamento de Pessoal de Nível Superior ɀ Brasil (CAPES) ɀ Finance 
Code 001, Brazil. 3Grant 2023/10215-6 São Paulo Research Foundation (FAPESP), Brazil 

237 REGIONALIZATION OF URBAN STORMWATER SERVICES AND MUNICIPAL SPENDING: 
EVIDENCE FROM BRAZIL 
João Gabriel Santos P Silva1,2, Monica Yukie Kuwahara 1,3, Ana Claudia P Fava1 
1Federal University of ABC, Brazil. 2Grant 2025/01202-3 - São Paulo Research Foundation (FAPESP), Brazil. 3Grant 
2023/10215 -6 - São Paulo Research Foundation (FAPESP), Brazil 

243 THE EFFECTS OF GOUVERNMENT DEBT ON CAPITAL FORMATION (INVESTMENT): AN 
ANALYSIS FOR THE OECD COUNTRIES 
Bruno Kops Espanhol , Marco Tulio Aniceto Franca  
Pontifícia Universidade Católica do Rio Grande do Sul, Brazil 

244 NON-STRUCTURAL URBAN DRAINAGE AND THE POLITICAL ECONOMY OF URBAN 
RESILIENCE: A SCOPING REVIEW 
Joyce de Souza Zanirato Maia1,2, Yan Nonato Cattani1, Monica Yukie Kuwahara 1,3 
1Federal University of ABC, Brazil. 2Grant 2024/15993-0 São Paulo Research Foundation (FAPESP), Brazil. 3Grant 
2023/10215 -6 São Paulo Research Foundation (FAPESP), Brazil 
 

RS15 National, regional or local labor markets  
08:30 -10:30 Thursday, 11 June 2026  
Room E26/P3/E007 - La Mitad del Mundo (3rd floor)  
Chair Maria Adamakou  

64 AUTOMATION AND MATCHING FUNCTION IN THE COLOMBIAN LABOR MARKET: AN 
ANALYSIS FOR THE PERIOD 2015-2022  
Maicol Quijano 1, Jhon James Mora1, Juan Tomás Sayago2 
1Universidad Icesi, Colombia. 2Universidad de los Andes, Colombia 

81 WHAT DRIVES REGIONAL DIFFERENCES IN OCCUPATIONAL SEX SEGREGATION? THE 
CASE OF GERMANY 
Michaela Fuchs, Anja Rossen, Antje Weyh 
Institute for Employment Research, Germany 

https://maps.app.goo.gl/mtUaT6tdxQrJsid77
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351 REGIONAL LABOUR MARKET TRANSITIONS IN THE GREEN AND DIGITAL ERA: 
EVIDENCE, POLICY LESSONS AND TERRITORIAL RISKS 
Maria Adamakou 1,2, Despoina Kanteler 3, Nikos Kapitsinis 4, Fernando Rubiera -Morollón 5, Mihail 
Arandarenko 6, Lefteris Topaloglou 3 
1University of Thessaly, Department of Planning & Regional Development, Greece. 2University of Western Macedonia, Greece. 
3University of Western Macedonia, Department of Chemical Engineering, Greece. 4University of Kopenhagen, Department of 
Geosciences & Natural Resource Management, Denmark. 5University of Oviedo, Department of Economics, Spain. 6University 
of Belgrade, Faculty of Economics, Serbia 
 

RS09 Spatial implications of climate and 
environmental change  
08:30 -10:30 Thursday, 11 June 2026  
Room E26/P3/E008 - El Quinde (3rd floor)  
Chair Alexandre Alves Porsse  

46 SOCIO-ENVIRONMENTAL VULNERABILITY AND CLIMATE DISASTERS IN THE 
METROPOLITAN REGION OF PORTO ALEGRE: EVIDENCE FROM A MULTIVARIATE 
SPATIAL ANALYSIS 
Jean Sleifer, Adelar Fochezzato 
Pontifícia Universidade Católica do Rio Grande do Sul, Brazil 

220 TROPICAL CYCLONES AND FOOD PRICES: EVIDENCE FROM MEXICO 
Jesus Arellano Gonzalez1, Anna Karina Perez Peña2, Mauricio Ivan Acosta Garcia 1, Miriam Juarez Torres 1 
1Banco de México, Mexico. 2Paris School of Economics, France 

275 DO TRAFFIC-CALMING INTERVENTIONS CHANGE SCHOOL NOISE EXPOSURE? 
EVIDENCE FROM BARCELONA 
Dalia Argudo Barrera  
Universitat Autònoma de Barcelona, Spain 

313 CLIMATE CHANGE, EMISSIONS, AND NATURAL DISASTERS: AN EMPIRICAL ANALYSIS 
OF CLIMATE JUSTICE ACROSS COUNTRIES 
Marcelo Diniz 1, Jorge Simões1, Yan Teixeira1, Kawana Carvalho2, Jean Carlos dos Anjos2, Lucas 
Noborikawa 2, Lucas Porto2, Paulo Santos2, Ronny Silva2 
1Graduate Program in Economics, Federal University of Pará, Brazil. 2Faculty of Economics, Federal University of Pará, Brazil 

359 ECONOMIC IMPACTS AND RECOVERY DYNAMICS OF NATURAL DISASTERS: A CGE 
ANALYSIS FOR THE FLOODS IN RIO GRANDE DO SUL 
Alexandre Alves Porsse  
UFPR - BRAZIL, Brazil 
 

SS05.1 Regional Transitions toward Sustainability in 
Latin America: Energy, Economy and Society  
08:30 -10:30 Thursday, 11 June 2026  
Room E26/P3/E009 - La Compañía (3rd floor)  
Chair Enrique Gilles  

110 SUBNATIONAL INPUTɀOUTPUT ANALYSIS FOR REGIONAL SUSTAINABILITY 
ASSESSMENT 
Enrique Gilles  
Colegio de Estudios Superiores de Administración (CESA), Colombia 

190 MACROECONOMIC CIRCULARITY AND ECONOMIC GROWTH: EVIDENCE FROM LATIN 
AMERICA AND CARIBBEAN COUNTRIES 
Denises Silva Mota Carvalho, Alexandre Florindo Alves  
State University of Maringá, Brazil 
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225 ECONOMIC AND ENVIRONMENTAL IMPACTS OF SUSTAINABLE AVIATION FUEL 
POLICIES IN BRAZIL: A CGE ASSESSMENT OF CORSIA AND THE FUEL OF THE FUTURE 
LAW 
Jefferson Pereira 1,2, Admir Betarelli Junior 1, Weslem Faria1 
1UFJF, Brazil. 2FAPEMIG, Brazil 
 

SS19 2ÅÇÉÏÎÁÌ 3ÃÉÅÎÃÅ ÁÔ ÔÈÅ %ÁÒÔÈȭÓ #ÏÒÅȡ %ÃÕÁÄÏÒȟ 
RECIR 
08:30 -10:30 Thursday, 11 June 2026  
Room E26/P3/E010 - La Basílica (3rd floor)  
Chair Carolina Guevara  

55 TARIFFS AND INDUSTRIAL LOCATION IN ECUADOR 
Mayra Ortega-Vivanco1, Elisenda Paluzie 2, Jordi Pons-Novell 2, Diego Ocampo3 
1Universidad Técnica Particular de Loja, Ecuador. 2Universitat de Barcelona, Spain. 3AQR-IREA Universitat de Barcelona, 
Spain 

276 MEASURING SPATIAL ACCESSIBILITY TO HEALTH SERVICES FOR PUBLIC POLICY 
DESIGN: AN INTEGRATED E2SFCA FRAMEWORK FOR TERRITORIAL PLANNING IN 
QUITO ECUADOR 
Alex Bajaña, Pablo Sarango 
Centro de Investigación Estadística ERGOSTATS, Ecuador 

277 PORTS, GANGS, AND HOMICIDES: THE IMPACT OF ORGANIZED CRIME ON VIOLENCE IN 
ECUADOR 
Diego Alejandro Albuja Arellano, Yasmín Salazar Méndez  
Escuela Politécnica Nacional, Ecuador 

408 WAGE DYNAMICS OF IMMIGRANTS AND NATIVES: EVIDENCE FROM ECUADOR, 2018-
2024  
Jessica Ordóñez Cuenca, Tania Torres Gutiérrez  
Universidad Técnica Particular de Loja, Ecuador 

 

RS18.1 Population and migration  
08:30 -10:30 Thursday, 11 June 2026  
Room E26/P3/E011 - La Carolina (3rd floor)  
Chair Hans Westlund  

13 INTERNAL MIGRATION AND THE LABOR MARKET IN NORTHEASTERN MEXICO: 
IMPACTS ON WELL-BEING AND SOCIAL MOBILITY 
David Castro Lugo, Naím Manríquez García, Ernesto Xavier Vera Gómez 
Autonomous University of Coahuila, Mexico 

77 BACK TO THE COUNTRYSIDE? REMOTE WORK AND COUNTERURBANISATION IN 
DENMARK AND SWEDEN 
Nino Javakhishvili -Larsen1, Kent Eliasson2, Hans Westlund 3 
1Aalborg University, Denmark. 2Swedish Agency for Growth Policy Analysis, Sweden. 3KTH Royal Institute of Technology, Sweden 

85 POPULATION DISPLACEMENT ON THE BACKDROP OF CONFLICT ZONES: THE 
EVIDENCE FROM SPATIAL DATA 
Martin Maris 1, Marian Kovacik 2 
1Institute of Sustainable Regional and Local Development, Slovakia. 2Institute of European Policies and Public Administration, Slovakia 

213 MEASURING DECLINE AND ATTRACTIVENESS IN LOW-DENSITY TERRITORIES 
João Marques, Jan Wolf, Joana Duarte 
University of Aveiro, Portugal 
 



PROCEEDINGS | 2026 RSAI CONGRESS 

 
44 

SS22 Specialization, Regional Dynamics, and 
Economic Transformation  
08:30 -10:30 Thursday, 11 June 2026  
Room E26/P2/E011 - Galápagos (2nd floor)  
Chair Neil Reid 

129 SPECIALIZATION, DIVERSIFICATION, AND EMPLOYMENT GROWTH IN MEXICO: 
INSIGHTS FROM A SPATIAL PANEL DATA MODEL 
Rafael Garduño Rivera 1, Neil Reid2, Haoying Wang3 
1Universidad de Navarra, Spain. 2University of Toledo, USA. 3New Mexico Tech, USA 

245 THE EFFECT OF RELATEDNESS AND DENSITY ON THE SURVIVAL OF ECUADORIAN 
FIRMS 
Alexis Cedeño1, Jhordy Granda1, Joost Heijs2, Alex Guerrero 1 
1Universidad Nacional de Loja, Ecuador. 2Universidad Complutense de Madrid, Spain 

358 WHEN DENSITY TRAVELS: THIRD PLACES AND THE RECONFIGURATION OF 
AGGLOMERATION ECONOMIES 
Ilaria Mariotti 1, Carles Méndez-Ortega2 
1Dipartimento di Architettura e Studi Urbani/Department of Architecture and Urban Studies (DAStU), Politecnico di Milano, 
Italy. 2Faculty of Economics and Business, i2TIC-IA Lab and UOC-DIGIT, Universitat Oberta de Catalunya, Spain 

387 COAL GEOGRAPHY AND TERRITORIAL CAPITAL IN BOYACÁ (COLOMBIA) 
Laura Amezquita , Lais Mujica, Naren Natalia Ardila  
Researcher UPTC Universidad Pedagógica y Tecnológica de Colombia, Colombia 

 

SAS.1 3ÐÅÃÉÁÌ !ÃÁÄÅÍÉÃ 3ÅÓÓÉÏÎ Ȱ0ÏÐÕÌÁÔÉÏÎ 
Dynamics, Urban -Rural Disparities and Spatial 
2ÅÓÉÌÉÅÎÃÅȱ 
08:30 -10:30 Thursday, 11 June 2026  
Room E26/P4/E001 ɀ Chimborazo (4th floor)  
Organization: The Regional Science Academy (TRSA); Erasmus Happiness 
Economics Research Organisation (EHERO), Erasmus; University Rotterdam, The 
Netherlands; and Seoul National University (SNU) 
Chair: In Kwon Park (President PRSCO) 

08:30 -09:00 | FROM VULNERABILITY TO AGENCY: HOW COMMUNITY ENGAGEMENT SHAPES 
CLIMATE RISK ADAPTATION 
Yuri Mansury  

09:00 -09:30 | GAUGING THE PROSPECTS AND CONSEQUENCES OF WIDESPREAD 
DEPOPULATION 
Jacques Poot 

09:30 -10:00 | POPULATION AGING, MOBILITY, AND RESIDENTIAL CHOICES 
  Bruce Newbold  

10:00 -10:30 | EX POST IMPACT ANALYSIS USING SPATIAL ECONOMETRICS 
   André Chagas 
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Coffee break  
10:30 -11:00 Thursday, 11 June 2026  
Venue: Terrace of the 4 th  floor of the EARME building (E26)  
 

PARALLEL SESSIONS (4)  
11:00 -12:30 Thursday, 11 June 2026  
Venue: Building 26 (E26 ɀ EARME) 

SS24 Accessibility and Inequality at the Nexus of 
Transport and Urban Form  
11:00 -12:30 Thursday, 11 June 2026  
Room E26/P3/E001 - El Panecillo (3rd floor)  
Chair Louafi Bouzouina  

78 THE REGIONAL RETURNS TO TRANSPORT AND CULTURAL INFRASTRUCTURE: A 
TERRITORIAL CAPITAL APPROACH FOR AUSTRIA 
Tatjana Neuhuber , Marie-Luise Zwicker, Michael Getzner  
Vienna University of Technology, Austria 

373 TEMPORAL DISRUPTIONS IN RETAIL LOCALIZATION: MARKET AREA DYNAMICS OF 
SUPERMARKETS AND PHARMACIES IN GERMANY AND IRELAND POST-2015  
John Östh1,2,3, Umut Türk 4, Marina Toger 3 
1Oslomet university, Norway. 2Lund university, Sweden. 3Uppsala University, Sweden. 4Abdullah Gül University, Turkey 

404 IMPACT OF CYCLE LANES AND PUBLIC BIKE PARKING ON BICYCLE COMMUTING: 
COMPLEMENTING FRENCH CENSUS WITH SPATIAL DATA FOR POLICYMAKING 
Philip Kofi Alimo, Mathieu Franceschini, Ouassim Manout, Louafi Bouzouina  
Laboratoire Aménagement Économie Transports (LAET), École nationale des travaux publics de l'État (ENTPE), CNRS, 
Université de Lyon, Vaulx-en-Velin, France 
 

RS05.1 City development  
11:00 -12:30 Thursday, 11 June 2026  
Room E26/P3/E007 - La Mitad del Mundo (3rd floor)  
Chair Lorenzo Murru  

84 DO NEW CONSTRUCTIONS FILL THE GAP? HOUSING UTILIZATION AND VACANCY 
SPILLOVERS IN VIENNA 
Antonia Schneider 1, Tatjana Neuhuber 1, Justin Kadi2 
1TU Wien, Austria. 2University of Cambridge, United Kingdom 

94 FROM HOUSING TO ASSET: HOW HOUSING FINANCIALIZATION SHAPED POST-
SOCIALIST SKOPJE IN THE CONTEXT OF UNCERTAINTY 
Lorenzo Murru  
0ÏÌÉÔÅÃÎÉÃÏ ÄÉ 4ÏÒÉÎÏȟ )ÔÁÌÙȢ #ÅÎÔÅÒ ÏÆ !ÄÖÁÎÃÅÄ ÁÎÄ 0ÏÓÔÄÏÃÔÏÒÁÌ 2ÅÓÅÁÒÃÈȟ Ȱ3ÓȢ #ÙÒÉÌ ÁÎÄ -ÅÔÈÏÄÉÕÓȱ 5ÎÉÖÅÒÓÉÔÙ ÉÎ 3ËÏÐÊÅȟ 
North Macedonia, Republic of 

114 THE RETURN OF URBAN MANUFACTURING: SPATIOTEMPORAL DYNAMICS AND 
MICRO-DETERMINANTS IN THE SEOUL METROPOLITAN AREA 
Jeong-Il Park  
Gachon University, Korea, Republic of 
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RS02.1 Regional and urban policy  
11:00 -12:30 Thursday, 11 June 2026  
Room E26/P3/E008 - El Quinde (3rd floor)  
Chair Amanda Ross 

185 EDUCATIONAL SERVICES DEVELOPMENT IN POLAND IN THE CONTEXT OF 
URBANISATION PROCESSES 
Marzena Walaszek  
Adam Mickiewicz University, Poland 

191 THE RELATIONSHIP BETWEEN SERVICES AND POPULATION SIZE IN DEPOPULATING 
REGIONS: AN URBAN SCALING PERSPECTIVE 
In Kwon Park , Hyungjoon Kim, Jung Min Yi  
Seoul National University, Korea, Republic of 

260 THE IMPACT OF POLLUTION ON CRIMINAL BEHAVIOR 
Amanda Ross, Wonjong Kim, Michael Price  
University of Alabama, USA 
 

SS05.2 Regional Transitions toward Sustainability in 
Latin America: Energy, Economy and Society  
11:00 -12:30 Thursday, 11 June 2026  
Room E26/P3/E009 - La Compañía (3rd floor)  
Chair Enrique Gilles  

196 UNEQUAL EMISSIONS ACROSS URBAN COLOMBIA: A CITY-LEVEL ANALYSIS OF 
HOUSEHOLD CARBON FOOTPRINTS 
Darwin Cortes 1, Enrique Gilles 2, Fabio Monsalve3 
1Universidad del Rosario, Colombia. 2CESA, Colombia. 3UCLM, Spain 

271 SPATIAL MAPPING OF SUSTAINABLE AVIATION FUEL (SAF) PRODUCTION: 
APPLICATION TO LOCATIONS IN NORTHEASTERN BRAZIL 
Lindomayara França Ferreira 1, José Ricardo de Santana2, Claudio Dariva 3 
1Institute of Technology and Research, Brazil. 2Federal University of Sergipe, Brazil. 3Tiradentes University, Brazil 

355 INSURANCE FOR ADAPTATION TO HYDROLOGICAL ANOMALIES: A PROPOSAL FOR AN 
INTEGRATED ASSESSMENT MODEL 
Jaqueline Visentin 1, Ademir Rocha2, Marcos Benso3, Eduardo Mario Mediondo 4, Eduardo Haddad 1 
1Department of Economics, University of São Paulo, Brazil. 2Department of Economics, Federal University of Amazonas, 
Brazil. 3Department of Biosystems Engineering at the "Luiz de Queiroz" College of Agriculture, University of São Paulo, Brazil. 
4Department of Hydraulics and Sanitation, São Carlos School of Engineering, University of São Paulo, Brazil. 
 

SS18 From Safety Nets to Sustainable Mobility: 
Poverty Dynamics, Social Capital, and Long -Term 
Impacts of Transfers in the Americas  
11:00 -12:30 Thursday, 11 June 2026  
Room E26/P3/E010 - La Basílica (3rd floor)  
Chair Andre Chagas 

58 THE INFLUENCE OF SOCIAL CAPITAL ON SUBJECTIVE POVERTY 
Carolina Guevara , César Chiriboga 
Escuela Politécnica Nacional, Ecuador 
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304 POLICY SHIFT OR POLITICAL PUNISHMENT? DISENTANGLING SECTORAL TRENDS 
FROM CLIENTELISTIC TARGETING IN CHILEAN FOUNDATION FUNDING (2008-2024)  
Patricio Aroca  
Universidad Andres Bello, Chile 

328 THE LONG-TERM IMPACT OF BRAZIL'S BOLSA FAMÍLIA PROGRAM ON EDUCATION 
AND LABOR MARKET OUTCOMES 
Gabriel Oliveira 1, Andre Chagas2,1,3 
1NEREUS/USP, Brazil. 2USP, Brazil. 3CREATE, USA 

329 TRAPPED OR MOVING UP? THE DYNAMICS OF POVERTY IN THE UNITED STATES 
Paul Lewin , Nadeeka Weerasekara 
Western Rural Development Center, USA 
 

SS15 Forty years of regional science in Hungary  
11:00 -12:30 Thursday, 11 June 2026  
Room E26/P3/E011 - La Carolina (3rd floor)  
Chair Tamás Dusek 

127 SPATIAL PLANNING AND THE SCIENCE BEHIND IT IN EAST-CENTRAL EUROPE: THE 
CASE OF HUNGARY IN THE EUROPEAN UNION CONTEXT 
Géza Salamin 
Corvinus University of Budapest, department of Geography and Planning, Hungary 

156 #/20/2!4% 3/#)!, 2%30/.3)"),)49 !.$ 7/-%.ȭ3 ,!"/52 -!2+%4 0/3)4)/. ). 
REGIONAL CONTEXT 
*ÜÚÍÉÎ ,ěÒÅ 
Széchenyi István University, Hungary 

95 EVALUATION OF REGIONAL DEVELOPMENT PATHS AND IMPACT OF COHESION 
POLICIES: METHODOLOGICAL QUESTIONS AND CENTRAL EUROPEAN EXAMPLES 
Tamás Dusek 
Széchenyi István University, Hungary 
 

SS20 Indigenous Social Capital and Local Economic 
Development: Identifying New Pathways to Success  
11:00 -12:30 Thursday, 11 June 2026  
Room E26/P2/E011 - Galápagos (2nd floor)  
Chair Matthew Roskruge  

34 -@/2) 3/#)!, #!0)4!, !.$ 2%')/.!, 7%,,"%).' ). !/4%!2/! .%7 :%!,!.$ 
Matthew Roskruge 1, Jacques Poot2 
1Massey University, New Zealand. 2University of Waikato, New Zealand 

35 CULTURAL CONNECTEDNESS AND ECONOMIC RESILIENCE: INVESTIGATING THE ROLE 
/& 4% 2%/ -@/2) 02/&)#)%.#9 !-/.' -)'2!.4 #/--5.)4)%3 ). !/4%!2/! .%7 
ZEALAND 
Rennae Cherry1, Jacques Poot2, Matthew Roskruge 1 
1Massey University, New Zealand. 2University of Waikato, New Zealand 

256 &2/- 3,!3(Ȥ!.$Ȥ"52. 4/ 3534!).!",% ,)6%,)(//$3ȡ (/53%(/,$ ,!.$Ȥ53% 
$%#)3)/.3 ). *!6!ȭ3 &/2%34 6),,!'%3 
Yuri Mansury 1, Diafan Kurnia Jati 2, Rico Ricardo3 
1Illinois Institute of Technology, USA. 2Pertamina Foundation, Indonesia. 3Universitas Pertamina, Indonesia 
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SAS.2 3ÐÅÃÉÁÌ !ÃÁÄÅÍÉÃ 3ÅÓÓÉÏÎ Ȱ0ÏÐÕÌÁÔÉÏÎ 
Dynamics, Urban -Rural Disparities and Spatial 
2ÅÓÉÌÉÅÎÃÅȱ 
11:00 -13:00 Thursday, 11 June 2026  
Room E26/P4/E001 ɀ Chimborazo (4th floor)  
Organization: The Regional Science Academy (TRSA); Erasmus Happiness 
Economics Research Organisation (EHERO), Erasmus; University Rotterdam, The 
Netherlands; and Seoul National University (SNU) 
Chair: Marcia Juca Teixeira Diniz & Marcelo Diniz  

11:00 -11:30 | SOCIAL DIVERSITY AND SPATIAL SEGMENTATION AMONG PUBLIC FACILITIES 
Daniela Constantin  

11:30 -12:00 | FERMENTED FUTURES: CRAFT BREWING ON THE REUSE OF INDUSTRIAL 
SPACE 
Neil Reid 

12:00 -12:30 | DEFINING SOCIAL CAPITAL: OPPORTUNITIES FOR REGIONAL SCIENCE 
John Carruthers  

 

RSAI Business Meeting 
Long Range Panning Committee of the RSAI Meeting  
12:30 -14:00 Thursday, 11 June 2026  
Room: E26/P4/E407 - Manuela Espejo(Building 26, 4th floor)  
[ONLY FOR INVITED] 
 
 

LUNCH BREAK 
12:30 -14:00 Thursday, 11 June 2026  
Venue: Terrace of the 2 nd floor of the EARME building (E26)  
 

PLENARY SESSION IV 
14:00 - 15:30 Thursday, 11 June 2026  
Room: E26/P5/Auditorium 2 - Manuela Saez [Building 26, 5th floor]  
Chair Jacques Poot (University of Waikato, New Zealand) 

Keynote Speech 
Human Movement, Regional Change: Rethinking Immigration 
with Spatial Science 
 

Bruce Newbold  
School of Earth, Environment & Society (EES) at McMaster University, Canada 
NARSC 
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Coffee break  
15:30 -16:00 Thursday, 11 June 2026  
Venue: Terrace of the 4 th  floor of the EARME building (E26)  
 

PARALLEL SESSIONS (5)  
16:00 -18:00 Thursday, 11 June 2026  
Venue: Building 26 (E26 ɀ EARME) 

RS20 Knowledge and innovation  
16:00 -18:00 Thursday, 11 June 2026  
Room E26/P3/E001 - El Panecillo (3rd floor)  
Chair Odette Pantoja -Díaz 

184 ANCHORING RESILIENCE: THE ROLE OF HIGHER EDUCATION IN SUPPORTING 
INCLUSIVE GROWTH PATHWAYS FOR REGIONS IN TRANSITION 
Maria Adamakou , George Petrakos 
University of Thessaly, Greece 

187 REGIONAL AND STRUCTURAL EVOLUTION OF AGRIBUSINESS TECHNOLOGY STARTUPS 
IN BRAZIL (2016ɀ2024)  
Leonardo Mateus de Morais Auriglietti 1, Alexandre Florindo Alves 2 
1Paraná State University, Brazil. 2State University of Maringá, Brazil 

199 INTERACTIONS BETWEEN UNIVERSITIES AND COMPANIES: THE RECENT VIEW OF 
INDUSTRIAL COMPANIES IN BRAZILIAN REGIONS 
Janaina Ruffoni 1, Dayanne Santos Silva2, Jose Ricardo de Santana2, André Luiz da Silva Teixeira 3 
1Unisinos, Brazil. 2Universidade Federal de Sergipe, Brazil. 3Universidade Federal de Alfenas, Brazil 

333 ECOLOGICAL AMENITIES AS BRIDGING MECHANISMS: HOW THE "PARK CITY" 
RESHAPES INNOVATION NETWORKS AND TALENT MOBILITY IN CHENGDU 
Xia Lei 
Chengdu Academy of Social Sciences, China 

342 HOW DIGITALIZATION DRIVES SUSTAINABLE DEVELOPMENT: A STRUCTURAL MODEL 
OF INNOVATION AND THE SDGS 
Odette Pantoja -Díaz1, Cristina Pere Rico2, Carlos Fernández García2 
1Escuela Politécnica Nacional, Ecuador. 2Universidad Rey Juan Carlos, Spain 

RS03.3 Regional development  
16:00 -18:00 Thursday, 11 June 2026  
Room E26/P3/E007 - La Mitad del Mundo (3rd floor)  
Chair John Carruthers  

29 POPULATION AND EMPLOYMENT DYNAMICS IN CHINA: EVIDENCE THAT A PERFECT 
STORM IS FORMING 
John Carruthers 1, Wenzheng Li2 
1Cornell University, USA. 2University of British Columbia, Canada. 

47 REGIONAL LABOR FORCE PARTICIPATION AND EMPLOYMENT STRUCTURE IN 
ECUADOR: CYCLICAL DYNAMICS AND DETERMINANTS 
Diego Ontaneda 
Universidad de Cuenca, Ecuador. Universidad de Sevilla, Spain 
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70 #/.6%2'%.#% ). #/,/-")!ȭ3 4/4!, &!#4/2 02/$5#4)6)49ȡ ! 30!4)!, !.!,93)3 
1992 -2022  
Diego Andrés Cardoso López1, Jesús Antonio López Cabrera2,3, René Cabral2 
1Fundación Universitaria Los Libertadores, Colombia. 2Tecnologico de Monterrey, Mexico. 3Rice University's Baker Institute 
for Public Policy, USA 

72 PUBLIC INNOVATION AND COLLABORATIVE GOVERNANCE FOR SUSTAINABLE 
INFRASTRUCTURE PLANNING: THE EXPERIENCE OF THE SUSTAINABLE 
INFRASTRUCTURE FOR COMPETITIVENESS PROGRAM (ISIC) IN THE LOS LAGOS 
REGION 
Mirna Braüning -Wistuba , Yasna Garcés-Coronado, Rocio Saldivia-Quezada, Cristian Zahn-Muñoz 
Universidad de Los Lagos, Chile 
 

RS19 Infrastructure, transportation and accessibility  
16:00 -18:00 Thursday, 11 June 2026  
Room E26/P3/E008 - El Quinde (3rd floor)  
Chair Budy P. Resosudarmo 

15 CHARACTERIZATION OF DAILY MOBILITY AND EMPLOYMENT SUBCENTERS IN THE 
SALTILLO METROPOLITAN AREA THROUGH SPATIAL ANALYSIS 
Ignacio Javier Cruz Rodríguez 1, Naim Manríquez García 1, Israel Vázquez Morán 2 
1Autonomous University of Coahuila, Mexico. 2Autonomous University of Tamaulipas, Mexico 

32 ROAD REVIVAL AND UNAVOIDABLE DEFORESTATION: EVIDENCE FROM THE NEW 
DEAL FOR PAPUA, INDONESIA 
Inggrid Inggrid 1, Budy P. Resosudarmo2 
1Australian National University, Indonesia. 2Australian National University, Australia 

397 SPATIAL PROXIMITY AND ACCESSIBILITY PATTERNS OF X-MINUTE CITIES 
Umut Türk 1, John Östh2, Karima Kourtit 3, Peter Nijkamp 3 
1Abdullah Gül University, Turkey. 2Oslomet university, Norway. 3Open Universiteit, Netherlands 

215 THE REGIONAL ECONOMIC EFFECTS OF PORT EFFICIENCY IMPROVEMENTS IN BRAZIL 
Pedro Henrique Moura Siqueira , Admir Antonio Betarelli Junior, Fernando Salgueiro Perobelli  
Federal University of Juiz de Fora (UFJF), Graduate Program in Economics, Brazil 
 

RS28 Artificial intelligence  
16:00 -18:00 Thursday, 11 June 2026  
Room E26/P3/E009 - La Compañía (3rd floor)  
Chair Tomaz Dentinho  

63 IDENTIFYING POTENTIAL AND SEMINAL SPECIALIZATIONS IN RURAL AREAS IN POOR 
LAG BEHIND REGIONS OF SOUTH AFRICA, USING LAND USE ANALYSIS WITH 
ARTIFICIAL INTELLIGENCE 
Tomaz Dentinho 1,2,3, Gabor Gabor Pozsgai1,3 
1Centre for Applied Economics of the Atlantic, University of Azores, Portugal. 2Centre of European Studies of the Ioan Cuza 
University, Iasi, Romania. 3Association for Science and Development of the Azores, Portugal 

150 AI-ENABLED ADAPTIVE REUSE FOR REGIONAL RESILIENCE 
Asma Mehan 
Texas Tech University, USA 

218 MAPPING ARTIFICIAL INTELLIGENCE EXPOSURE ACROSS REGIONS: EVIDENCE FROM 
BRAZILIAN LABOR MARKETS 
Heloísa Ribeiro Lopes, Kênia Barreiro de Souza  
Federal University of Paraná, Brazil 
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219 WINNERS AND LOSERS OF ARTIFICIAL INTELLIGENCE: GENDER AND RACIAL 
INEQUALITIES IN BRAZILIAN REGIONAL LABOR MARKETS 
Heloísa Ribeiro Lopes, Kênia Barreiro de Souza  
Federal University of Paraná, Brazil 

RS03.4 Regional development  
16:00 -18:00 Thursday, 11 June 2026  
Room E26/P3/E010 - La Basílica (3rd floor)  
Chair Juan Gabriel Vacacela Pineda 

269 COOPERATION, TRADITIONAL PRODUCTION, AND REGIONAL SUSTAINABILITY IN 
ENVIRONMENTAL CONSERVATION CONTEXTS: AN INTERDISCIPLINARY APPROACH 
FROM THE TEHUACÁN-CUICATLÁN BIOSPHERE RESERVE, MEXICO 
Pedro Macario García Caudillo, Piedad Estephania Molar Del Angel  
Benemérita Universidad Autónoma de Puebla, Mexico 

292 MULTIVARIATE CHARACTERIZATION OF THE TEXTILE SECTOR IN LOJA (ECUADOR) 
BETWEEN 2019 AND 2023 
Juan Gabriel Vacacela Pineda1,2, Napoleón Guillermo Sánchez Choez1 
1Facultad de Ciencias Administrativas, Escuela Politécnica Nacional, Ecuador. 2Universidad Andina Simón Bolívar, Bolivia, 
Plurinational State of 

302 BALANCE OF HUMAN CAPITAL EXPORTING COUNTRIES: REMITTANCES AND WELFARE 
Aldrin Villalobos,  Rafael Garduño 
Universidad de Navarra, Spain 

316 HUMAN CAPITAL AND SUSTAINABLE REGIONAL DEVELOPMENT: EVIDENCE FROM 
COLLEGE ENROLLMENT PATTERNS IN WEST VIRGINIA 
Saman Herath Bandara  
West Virginia State University, USA 

SS23 Ruralities, Inequalities and Socioecological 
Systems: Regional Science Perspectives from the Global 
South 
16:00 -18:00 Thursday, 11 June 2026  
Room E26/P3/E011 - La Carolina (3rd floor)  
Chair Cleiton Silva Ferreira Milagres  

221 SEMI-ARID REGIONS OF LATIN AMERICA: FAMILY FARMING AND CLIMATE CHANGE 
Elena Piedra-Bonilla 1, Lais Oliveira 2, Angel Benítez Rodríguez3, Marcelo Braga2 
1Universidad Ecotec, Ecuador. 2Universidade Federal de Vicosa, Brazil. 3Universidad Nacional de Asunción, Paraguay 

249 SOCIOBIOECONOMICS AND SUSTAINABLE DEVELOPMENT IN THE JALAPÃO REGION: 
STRENGTHENING THE VALUE CHAINS OF CERRADO PRODUCTS 
Kamilla Silva, Juliana Melo 
Universidade Federal do Tocantins, Brazil 

250 SOCIOCULTURAL FACTORS IN THE PRICING OF GOLDEN GRASS HANDICRAFTS: A CASE 
STUDY IN QUILOMBOLA COMMUNITIES OF JALAPÃO (TO) 
Thallyta Marques, Juliana Melo 
Universidade Federal do Tocantins, Brazil 

347 SCHOOLS AS INSTITUTIONAL INFRASTRUCTURE IN RURAL PERIPHERAL REGIONS: A 
BIBLIOMETRIC ANALYSIS OF SOCIOECOLOGICAL RESILIENCE AND TERRITORIAL 
DEVELOPMENT (2020ɀ2025)  
Lenilda Batista de Souza1, Cleiton Silva Ferreira Milagres 2 
1PhD Candidate, Graduate Program in Regional Development, Federal University of Tocantins, Brazil. 2Graduate Program in 
Regional Development, Federal University of Tocantins, Brazil 
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SS28 Productive diversification, territorial 
inequality, regional development and public policy in 
the Global South 
16:00 -18:00 Thursday, 11 June 2026  
Room E26/P2/E011 - Galápagos (2nd floor)  
Chair Danny Granda 

176 EFFECTS OF MINING ACTIVITY ON FIRM PRODUCTIVITY IN PERU, 2007ɀ2018  
Jose Luis Herrera Hinojosa  
Universidad del Pacífico, Peru 

327 AGGLOMERATION AND PRODUCTIVITY IN THE SERVICE SECTOR: UNRAVELING 
SPATIAL SPILLOVERS IN ECUADORIAN REGIONS 
Cristian Ortiz 1, Javier Barbero 2, Ernesto Rodríguez-Crespo3 
1Carrera de Economía and Centro de Investigaciones Sociales y Económicas, Universidad Nacional de Loja, Loja, Ecuador. 
2Department of Economics, Universidad Autónoma de Madrid, Madrid, Spain. 3Department of Economic Structure and 
Development Economics, Universidad Autónoma de Madrid, Madrid, Spain 

331 $/%3 4(% 53% /& #/.42!#%04)6% -%4(/$3 2%$5#% 7/-%.ȭ3 35"*%#4)6% 7%,,-
BEING? TERRITORIAL INEQUALITIES AND PUBLIC POLICY IMPLICATIONS IN ECUADOR 
Verónica Guaya Galindo, Byron Serrano Ortega, María de los Ángeles Sánchez 
Carrera de Medicina, Universidad Nacional de Loja, Loja, Ecuador, Ecuador 

396 CONSTRUCTION OF SUBJECTIVE WELL-BEING INDICES FOR ECUADORIAN CITIES: THE 
CASE OF LOJA 
Cristian Ortiz, Danny Granda, Alex Valdiviezo, Julio Granda, Job Chamba 
Universidad Nacional de Loja, Ecuador 

SAS.3 Lecture Series on GREAT MINDS IN REGIONAL 
SCIENCE  
16:00 -18:00 Thursday, 11 June 2026  
Room E26/P4/E001 ɀ Chimborazo (4th floor)  
Organization: The Regional Science Academy (TRSA); Erasmus Happiness 
Economics Research Organisation (EHERO), Erasmus; University Rotterdam, The 
Netherlands; and Seoul National University (SNU) 
Chair: Neil Reid (ED TRSA) 

16:00 -16:15 | INTRODUCTION 
Neil Reid  

16:15 -17:00 | TORSTEN HÄGERSTRAND 
Michiel van Meeteren  

17:00 -17:45 | GEOFFREY HEWINGS 
Eduardo Haddad  

17:45 -18:00 | CONCLUSION AND CLOSURE 
Zoltan Gal 

Gala Dinner  
19:00 -22:00 Thursday, 11 June 2026  
Venue: Hilton Colon Quito   
[Amazonas N19-14 y Av. Patria, Quito, Ecuador] 

https://www.hilton.com/en/hotels/quihihf-hilton-colon-quito/?utm_source=chatgpt.com
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Friday, 12 June 2026 
Venue: Escuela Politécnica Nacional (EPN) 

PARALLEL SESSIONS (6)  
08:30 -10:30 Friday, 12 June 2026  
Venue: Building 26 (E26 ɀ EARME) 

RS16.1 Governance 
08:30 -10:30 Friday, 12 June 2026  
Room E26/P3/E001 - El Panecillo (3rd floor)  
Chair Nicolas Devaux 

67 TERRITORIAL JUSTICE AND SACRIFICE ZONES IN TOCANTINS, BRAZIL: INSIGHTS FROM 
THE RIO FORMOSO IRRIGATION PROJECT 
Giliarde Gama, Nilton Marques de Oliveira  
Federal University of Tocantins (UFT), Brazil 

73 FROM IMPLEMENTATION TO THE EVALUATION OF COLLABORATIVE GOVERNANCE 
PROCESSES IN REGIONAL SETTINGS: THE CASE OF THE PACT FOR A SUSTAINABLE 
REGION IN THE LOS LAGOS REGION, CHILE 
Claudio Rivera -Mercado, Cristian Zahn-Muñoz 
Universidad de Los Lagos, Chile 

362 Ȱ! .%47/2+ /& /"3%26!4/2)%3 4/ -/.)4/2 4(%- !,,ȱȡ #(!,,%.'%3 /& 
DEPLOYING A REGIONAL MONITORING SYSTEM IN A NON-METROPOLITAN CONTEXT 
ACROSS THE PROVINCE OF QUEBEC 
Nicolas Devaux1, Sabrina Tremblay 2 
1Université du Québec à Rimouski (UQAR), Canada. 2Université du Québec à Chicoutimi (UQAC), Canada 

RS23 Tourism  
08:30 -10:30 Friday, 12 June 2026  
Room E26/P3/E007 - La Mitad del Mundo (3rd floor)  
Chair Roberto Patuelli  

38 INBOUND TOURISM AND TOURISTS' PREFERENCES FOR ACCOMMODATION QUALITY 
Hisamitsu Saito 1, Toshiyuki Matsuura 2 
1Hokkaido University, Japan. 2Keio University, Japan 

165 THE IMPACT OF PROMOTION AND RELEGATION OF FOOTBALL CLUBS ON TOURISM 
Carlos Varela-Quintana 1, Roberto Patuelli 2 
1University of Oviedo, Spain. 2University of Bologna, Italy 

317 TOURISM AND AGRITOURISM AS CATALYSTS FOR REGIONAL ECONOMIC 
DEVELOPMENT IN WEST VIRGINIA: EVIDENCE FROM RESIDENT PERCEPTIONS 
Saman Herath Bandara  
West Virginia State University, USA 

366 DOMESTIC TOURISM AND REGIONAL INEQUALITY IN BOLIVIA 
Angelo Laurencini Olimpieri Schutte , Eduardo Amaral Haddad  
University of São Paulo, Brazil 
 

https://maps.app.goo.gl/mtUaT6tdxQrJsid77
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RS03.5 Regional development  
08:30 -10:30 Friday, 12 June 2026  
Room E26/P3/E008 - El Quinde (3rd floor)  
Chair Jaime Bonet 

2 A SYSTEMIC AND TEMPORAL ANALYSIS OF THE IMPACT ON REGIONAL DEVELOPMENT 
OF THE OIL AND GAS SECTOR: THE CASE OF SERGIPE, BRAZIL 
Luiz Carlos de Santana Ribeiro 1, José Ricardo de Santana1, Thiago Moraes Moreira 2 
1Universidade Federal de Sergipe, Brazil. 2Escola Superior de Propaganda e Marketing, Brazil 

5 LONG-TERM IMPACT OF TERRITORIAL DIVISION ON MUNICIPAL POVERTY 
Jorge Guerra1,2, Jaime Bonet3, Jhorland Ayala3 
1Interamerican Development Bank, USA. 2Universidad de los Andes, Colombia. 3Center for Regional Economic Studies (CEER), 
Banco de la República, Colombia 

6 STAYING IN POWER: HOW DOES POLITICAL CONTINUITY SHAPE DEBT? 
Jorge Guerra1,2, Jaime Bonet3, Jhorland Ayala3 
1Interamerican Development Bank, USA. 2Universidad de los Andes, Colombia. 3Center for Regional Economic Studies (CEER), 
Colombia 

11 LONG-DISTANCE TRAILS AS VECTORS FOR LOCAL DEVELOPMENT: EVIDENCE FROM 
BRAZILIAN COMMUNITIES 
Jean Sleifer, Osmar Tomaz de Souza, Adelar Fochezzato 
PUCRS, Brazil 

 
 

RS25 Agriculture, fisheries and food security  
08:30 -10:30 Friday, 12 June 2026  
Room E26/P3/E009 - La Compañía (3rd floor)  
Chair Emilio Galdeano -Gómez 

53 THE ROLE OF AGRIFOOD COOPERATIVES IN ADDRESSING SOCIO-ECONOMIC AND ECO-
SOCIAL CHALLENGES: THE CASE OF FAMILY FARMING IN SOUTHEASTERN SPAIN 
Emilio Galdeano -Gómez, Juan Carlos Pérez-Mesa, María del Carmen García-Barranco, Yolanda Sorroche -
del -Rey 
University of Almería, Spain 

135 BETWEEN EXPECTATIONS AND REALITY: WHY SMALL-SCALE SEAWEED 
AQUACULTURE DOES NOT ALWAYS LIFT WOMEN OUT OF POVERTY 
Juan Rosas-Muñoz1, Marjorie Baquedano -Rodriguez 2 
1Departamento de Economía, Universidad de Concepción, Chile. 2Departamento de Economía y finanzas, Universidad del Bio-
Bio, Chile 

136 QUOTA SETTING AND DYNAMIC HARVESTING DECISIONS: TURFS IN CHILE 
Juan Rosas-Muñoz1, Bouwe Dijkstra 2 
1University of Concepción, Chile. 2University of Nottingham, United Kingdom 

234 EL NIÑO AND ITS EFFECTS ON AGRICULTURAL PRODUCTIVITY: ECONOMIC 
IMPLICATIONS FOR AGRIBUSINESS IN THE IMMEDIATE REGIONS OF THE BRAZILIAN 
MIDWEST 
Cláudio Eurico Seibert 1, Fernando Salgueiro Perobelli 2, Fábio Nobuo Nishimura 1, Djalma Adão Barbosa 
Júnior 1 
1Federal University of Rondonópolis, Brazil. 2Federal University of Juiz de Fora, Brazil 
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RS08 Methods in regional science and urban 
economics 
08:30 -10:30 Friday, 12 June 2026  
Room E26/P3/E010 - La Basílica (3rd floor)  
Chair Gabriel Karasek  

112 AGGLOMERATION ECONOMIES IN A METROPOLITAN SCALE 
Gabriel Karasek  
Universidade Federal de Minas Gerais (UFMG), Belo Horizonte, Brazil 

119 ! ./6%, 345$9 /. Ȱ).4%26)6! %#/./-)# 3#)%.#%ȱ /. Ȱ).&/2-!4)/. !.$ 
"53).%33 345$9ȱȡ 4(% 2%,!4)/.3()0 "%47%%. 52"!. "%(!6)/2!, $9.!-)#3 
!.$ &).!.#)!, -!2+%4 0%2&/2-!.#% ). Ȱ'%.%2!, !.$ 5.)&)#!4)/. 
0(%./-%./.ȱ 
Hayama Kazuyoshi  
Chuo School for the Deaf, Osaka prefectural, Japan 

180 THE ROLE OF AGGLOMERATION DYNAMICS IN THE (EXTENSIVE-FORM) GROWTH 
PROCESS: EVIDENCE FROM CHINA 
Maria Adamakou, Dimitris Kallioras  
University of Thessaly, Greece 

211 REGIONAL TECHNICAL EFFICIENCY APPLIED TO BRAZILIAN MANUFACTURING: A 
MULTIPLICATIVE ESTIMATOR BASED ON A SPATIAL STOCHASTIC FRONTIER 
André Luiz Ferreira e Silva 1, Carlos Roberto Azzoni2, André L. S. Chagas2 
1Department of Economics, Federal University of Pará, Belém-PA, Brazil. 2Department of Economics, University of São Paulo, 
Brazil 

380 SUSTAINABLE FOR WHOM? GENTRIFICATION IN A CENTRAL AND EASTERN EUROPEAN 
CONTEXT 
Judit Timár 1, András Trócsányi 2 
1ELTE Centre for Economic and Regional Studies, Institute for Regional Studies, Hungary. 2University of Pécs, Faculty of 
Sciences, Institute of Geography and Earth Sciences,, Hungary 

SS29 Megaprojects, Planning and Regional 
Development  
08:30 -10:30 Friday, 12 June 2026  
Room E26/P3/E011 - La Carolina (3rd floor)  
Chair Maritza Areli Velázquez -Villalpando  

59 MEGA-PROJECTS, PLANNING AND REGIONAL DEVELOPMENT IN MEXICO 
Maritza Areli Velázquez -Villalpando 1, Crucita Aurora Ken Rodríguez 2 
1Centro de Investigación y Docencia Económicas, A.C., Mexico. 2Presidenta de la Mesa Directiva de la Asociación Mexicana de 
Ciencia Regional (AMECIDER), Mexico 

188 PREPARING SPORT MEGA-EVENTS FOR LOW-CARBON TRANSITIONS: 
UNDERSTANDING RESIDENT-CENTERED EMISSIONS RESPONSABILITY 
David Gallegos-Meza1,2, Marcelo Lufin 1, Levi Pérez2, Gonzalo Bravo3 
1Universidad Católica del Norte, Chile. 2Universidad de Oviedo, Spain. 3West Virginia University, USA 

281 THE MEGAPROJECTS OF THE MEXICO PLAN AND URBAN SERVICES IN CITIES 
Maritza Areli Velázquez -Villalpando 1, Rubén Macías-Acosta2, Beatriz Corina Minguer -Cestelos3, Ulises 
Victor Genis -Cuevas4 
1Centro de Investigación y Docencia Económicas, Mexico. 2Universidad Autónoma de Aguascalientes, Mexico. 3Universidad 
Autónoma de la Ciudad de México, Mexico. 4Universidad Autónoma de Coahuila, Mexico 

378 ACCESSIBILITY AND COMMERCIAL AGGLOMERATION AROUND THE MEXICO CITYɀ
TOLUCA INTERURBAN TRAIN 
Maurice Antonio Moreno Cedillo , Maritza Areli Velázquez Villalpando  
Centro de Investigación y Docencia Económicas (CIDE), Mexico 
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SS16 Regional development paths in Central Europe  
08:30 -10:30 Friday, 12 June 2026  
Room E26/P2/E011 - Galápagos (2nd floor)  
Chair Balázs Forman 

12 THE ROLE OF UNCERTAINTIES IN REGIONAL DEVELOPMENT 
Balázs György Forman 
John von Neumann University, Hungary 

151 STRUCTURAL CHALLENGES AND THE GVC POSITIONS IN FDI-DEPENDENT REGIONAL 
ECONOMIES: EVIDENCE FROM CENTRAL AND EASTERN EUROPE 
Zoltan Gal1,2, Bennour Med Hsin 1 
1University of Pécs, Hungary. 2ELTE CERS, Hungary 

152 THE LIMITS OF UNIVERSITY-LED DEVELOPMENT IN PERIPHERAL REGIONS: 
CHALLENGES OF INDUSTRY 4.0 IN CENTRAL AND EASTERN EUROPE 
Zoltan Gal 
University of Pécs, Hungary. ELTE CERS, Hungary 

 
 
 

Coffee break  
10:30 -11:00 Friday, 12 June 2026  
Venue: Terrace of the 4 th  floor of the EARME building (E26)  
 

PARALLEL SESSIONS (7)  
11:00 -12:30 Friday, 12 June 2026 
Venue: Building 26 (E26 ɀ EARME) 

RS16.2 Governance 
11:00 -12:30 Friday, 12 June 2026 
Room E26/P3/E001 - El Panecillo (3rd floor)  
Chair ¼ÁÎÅÔÁ 3ÔÁÓÉĤËÉÅÎõ 

172 REGULATORY CENTRALIZATION AND MUNICIPAL AUTONOMY IN BRAZILIAN 
SANITATION POLICY: EVIDENCE FROM THE CITY SÃO CAETANO DO SUL 
Mariana Assis , Bárbara Ortiz  
Universidade Federal do ABC, Brazil 

174 INSTITUTIONAL CAPACITIES OF REGIONAL GOVERNMENTS IN CHILE 
Cristian Leyton -Navarro  
Universidad de O'Higgins, Chile 

406 COORDINATING CIRCULAR TRANSITION ACROSS THE BALTIC STATES: THE BALTIC 
CIRCULAR HOTSPOT AS AN EMERGING REGIONAL GOVERNANCE PLATFORM 
¼ÁÎÅÔÁ 3ÔÁÓÉĤËÉÅÎõ 
The Institute of Environmental Engineering, Lithuania 
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RS05.2 City development  
11:00 -12:30 Friday, 12 June 2026 
Room E26/P3/E007 - La Mitad del Mundo (3rd floor)  
Chair Rodrigo Perez Silva 

23 EDUCATION, HERITAGE AND CITY 
Maria Isabel Villac 1, Carlos Marques2, Fernanda Araújo 1, Tomaz Ponce Dentinho 3, Claudia Nunes4 
1Faculdade de Arquitetura e Urbanismo | Universidade Presbiteriana Mackenzie, Brazil. 2CIAUD-FAUL; CAPP-ISCSP-UL | 
CIGPP, Portugal. 3Universidade dos Açores, Portugal. 4Universidade Federal da Amazônia - BRASIL, Brazil 

120 CAN THE UNEQUAL DISTRIBUTION OF URBAN GREEN AREAS CONTRIBUTE TO THE 
INTRA-CITY WAGE GAP? AN ANALYSIS OF FOUR CITIES IN CHILE 
Rodrigo Perez Silva  
Department of Agricultural Economics, Pontificia Universidad Católica de Chile, Chile 

235 PRODUCING THE SEGREGATED CITY: URBAN DEVELOPMENT, WELFARE, AND UNEVEN 
GOVERNANCE IN SANTIAGO DE CHILE 
Gianinna Muñoz Arce  
University of Chile, Chile 

RS02.2 Regional and urban policy  
11:00 -12:30 Friday, 12 June 2026 
Room E26/P3/E008 - El Quinde (3rd floor)  
Chair Juliana Melo 

267 REGIONAL DEVELOPMENT IN BRAZIL: TEMPORALITY OF REGIONAL POLICIES 
Juliana Melo, Gisele Paiva 
Universidade Federal do Tocantins, Brazil 

340 WATER REUSE AND REGIONAL RESILIENCE UNDER CLIMATE STRESS: EVIDENCE FROM 
PORTUGAL 
Eleonora Santos 
Centre of Applied Research in Management and Economics, Portugal 

357 POWERING COMMUNITIES: AN INNOVATIVE METHODOLOGY FOR UNDERSTANDING 
BARRIERS AND ENABLERS 
Fany Yuval1, Vered Uziel 2, Tal Yaron3 
1Ben-Gurion University of the Negev, Israel. 2The Jerusalem Multidisciplinary College, Israel. 3Freelance researcher, Israel 

RS27 Regional science and data science 
11:00 -12:30 Friday, 12 June 2026 
Room E26/P3/E009 - La Compañía (3rd floor)  
Chair Dimitris Kallioras  

173 ESTIMATION OF SOIL ORGANIC CARBON USING GRAPH NEURAL NETWORKS AND 
MULTIMODAL GEOSPATIAL DATA 
Miguel Flores 1,2, David Donoso3, Mateo Soliz4, Ramón Mollineda 5 
1MODES Group, Departamento de Matemáticas, Facultad de Ciencias, Escuela Politécnica Nacional, Ecuador. 2Escuela Superior de 
Ingeniería y Tecnología, Universidad Internacional de La Rioja, Spain. 3Departamento de Biología, Escuela Politécnica Nacional, Ecuador. 
4Facultad de Ciencias, Escuela Politécnica Nacional, Ecuador. 5Institute of New Imaging Technologies, Universitat Jaume I, Spain 

181 SPATIAL DYNAMICS OF INTRA-EUROPEAN OUTWARD FDI: ANALYSIS AT THE 
REGIONAL LEVEL 
Dimitris Kallioras 1, Leonidas Doukissas2, Panagiotis Pantazis1, Yiannis Psycharis2 
1University of Thessaly, Greece. 2Panteion University, Greece 
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SS11 Between grassroots initiatives and public 
policy: hybrid arrangements in urban food systems and 
wellbeing in the Global South  
11:00 -12:30 Friday, 12 June 2026 
Room E26/P3/E010 - La Basílica (3rd floor)  
Chair Javier Cuestas-Caza 

171 (9"2)$ #/.&)'52!4)/.3 ). 15)4/ȭ3 &//$ 3934%-ȡ #/.35-04)/. 02!#4)#%3 !.$ 
GOVERNANCE THROUGH URBAN AGRICULTURE 
Erick Mena -Barragán 1, Lucía Toledo2, Javier Cuestas-Caza1, Oswaldo Viteri -Salazar1 
1Departamento de Estudios Organizacionales y Desarrollo Humano, Escuela Politécnica Nacional, Ecuador. 2Carrera de 
Administración de Empresas, Facultad de Ciencias Económicas y Administrativas, Universidad de Las Américas (UDLA), 
Ecuador 

203 FOOD WASTE IN A UNIVERSITY CANTEEN: EMPIRICAL EVIDENCE FROM A PUBLIC 
INSTITUTION IN ECUADOR 
Amanda Cañar Melo 
Escuela Politécnica Nacional, Ecuador 

239 FROM MEASUREMENT TO ACTION: A PRELIMINARY METHODOLOGICAL PROPOSAL 
FOR ARTICULATING MEASUREMENT AND AWARENESS-RAISING IN INSTITUTIONAL 
URBAN FOOD SYSTEMS IN ECUADOR 
Lissette Bedoya Velasco1,2, Amanda Cañar Melo1 
1Escuela Politécnica Nacional, Ecuador. 2Universidade Regional do Noroeste do Estado do Rio Grande do Sul, Brazil 

 

RSAI Business Meeting 
RSAI Council Meeting 
12:30 -14:00 Friday, 12 June 2026 
Room: E26/P4/E407 - Manuela Espejo (Building 26, 4th floor)  
[ONLY FOR INVITED] 
 
 
 
 

Lunch break  
12:30 -14:00 Friday, 12 June 2026 
Venue: Terrace of the 2 nd floor of the EARME building (E26)  
 
 
 
 
 
 
 
 

PLENARY SESSION V 
14:00 - 15:30 Friday, 12 June 2026  
Room: E26/P5/Auditorium 2 - Manuela Saez [Building 26, 5th floor]  
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Chair Budy Resosudarmo (Australian National University, Australia) 

Keynote Speech 
A historical review of regional convergence studies in Colombia  
 

Jaime Bonet 
Centro de Estudios Económicos Regionales, Banco de la República, Colombia 
LARSA 
 
 

 
 

Coffee break  
15:30 -16:00 Friday, 12 June 2026  
Venue: Terrace of the 4 th  floor of the EARME building (E26)  
 
 

PARALLEL SESSIONS (8)  
16:00 -17:30 Friday, 12 June 2026 
Venue: Building 26 (E26 ɀ EARME) 

SS10 Social Housing, Urban Land Markets and Socio -
Spatial Segregation in the Global South  
16:00 -17:30 Friday, 12 June 2026 
Room E26/P3/E001 - El Panecillo (3rd floor)  
Chair Juan Eduardo Chica-Mejía 

98 POPULAR HABITAT IN HYBRID TERRITORIES: A CASE STUDY OF COMUNA 18, 
SANTIAGO DE CALI, COLOMBIA 
Carolina Guardiola Lince  
Universidad de La Salle, Colombia. Pontificia Universidad Javeriana Cali, Colombia 

111 URBAN CENTRALITIES: THE URBAN HIERARCHY OF THE SÃO PAULO METROPOLITAN 
REGION 
Gabriel Karasek  
Universidade Federal de Minas Gerais (UFMG), Belo Horizonte, Brazil 

214 FROM QUANTITY TO QUALITY: SOCIAL HOUSING AND URBAN INEQUALITY 
Juan Chica-Mejia 1, Nelcy Echeverría Castro 2 
1Universidad de Bogotá Jorge Tadeo Lozano, Colombia. 2Universidad de La Salle, Colombia 
 
 
 
 
 
 
 
 



PROCEEDINGS | 2026 RSAI CONGRESS 

 
60 

SS30 Governance, Development and Innovation to 
Promote Well -being 
16:00 -17:30 Friday, 12 June 2026 
Room E26/P3/E007 - La Mitad del Mundo (3rd floor)  
Chair Crucita Aurora Ken Rodríguez  

8 ADMINISTRATIVE CULTURE AND INNOVATION IN THE PUBLIC SECTOR ɀ THE ISRAELI 
CASE 
Vered Uziel 1, Chen Sharoni1,2,3 
1Jerusalem Multidisciplinary College, Israel. 2Ben-Gurion University of the Negev, Israel. 3Sapir Academic College, Israel 

334 GOVERNANCE AND WELL-BEING IN THE MUNICIPALITIES OF THE INTEROCEANIC 
CORRIDOR OF THE ISTMO OF TEHUANTEPEC 
Christian Martínez Olivera 1,2, Crucita Aurora Ken Rodríguez 3 
1Secretaría de Ciencia, Humanidades, Tecnológia e Innovación, Mexico. 2Tecnológico Nacional de México campus Instituto 
Tecnológico de Oaxaca, Mexico. 3Universidad Autónoma del estado de Quintana Roo campus Chetumal, Mexico 

407 BRIDGING NATIONAL STRATEGY AND LOCAL ACTION: A MUNICIPAL INNOVATION 
CENTER MODEL FOR SUSTAINABLE TERRITORIAL DEVELOPMENT IN LITHUANIA 
¼ÁÎÅÔÁ 3ÔÁÓÉĤËÉÅÎõ 
The Institute of Environmental Engineering, Lithuania 

 
 

RS18.2 Population and migration  
16:00 -17:30 Friday, 12 June 2026 
Room E26/P3/E009 - La Compañía (3rd floor)  
Chair Vicente Royuela 

251 DEPOPULATION AND AGEING IN POLAND. CAN SOCIAL PROGRAMS STOP NEGATIVE 
DEMOGRAPHIC TRENDS? 
Tomasz Kossowski  
!ÄÁÍ -ÉÃËÉÅ×ÉÃÚ 5ÎÉÖÅÒÓÉÔÙ ÉÎ 0ÏÚÎÁďȟ 0ÏÌÁÎÄ 

308 WILL THE GREEN TRANSITION DEEPEN REGIONAL DIVIDES? EVIDENCE FROM 
MOBILITY INTENTIONS ACROSS EUROPEAN REGIONS 
Sebastián Ritter, Vicente Royuela  
AQR-IREA Research Group. Universitat de Barcelona, Spain 

375 UNDERSTANDING THE TYPOLOGIES OF RURAL STAYERS: EVIDENCE FROM RURAL 
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Thank you 

 

The RSAI would like to thank all participants for joining the 15 th  World 
Congress of the Regional Science Association International.  

 
Established in 1954, the Regional Science Association International 
(RSAI) is an international community of scholars interested in the 

regional impacts of national or global processes of economic and social 
change. 

 
The work of RSAI draws on the expertise of many different disciplines, 
and this multi -disciplinary approach helps to facilitate new theoretical 

insights for tackling regional problems. In turn, this provides an 
increasing opportunity for academics within t he Association to engage 

more fully with planners and policy makers.  
 

Building on a strong foundation of quantitative methods, regional 
science is at the cutting edge of research into new model design for 

regional analysis and impact assessment.  
 

We hope you have found the conference informative and valuable!  
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PIRS is a fully open-access journal and welcomes submissions from all authors. Please 
see our Open Access Options page for more information on discounts and waivers. The 
PIRS editorial team also handles an ad hoc financial scheme to cover the publishing 
costs, when needed, for eligible authors with accepted manuscripts. 
 
Papers in Regional Science (PIRS) is one of officials journals of the Regional Science 
Association International. It encourages high-quality scholarship on a broad range of 
topics in the field of regional science. These topics include, but are not limited to, 
behavioural modelling of location, transportation, and migration decisions, land use 
and urban development, inter -industry analysis, environmental and ecological 
analysis, resource management, urban and regional policy analysis, geographical 
information systems, and spatial statistics. 
 
The journal publishes papers that make a new contribution to the theory, methods, 
and models related to urban and regional (or spatial) matters. The editors invite 
submissions of papers that emphasize the application of theoretical frameworks, 
methods, and models, developed specifically for the study of urban and regional 
phenomena. They also welcome contributions to the understanding of regional 
phenomena that employ theoretical frameworks and methods developed in other 
fields. 
 
https://www.sciencedirect.com/journal/papers -in-regional-science 
 
Members of the Regional Science Association International are eligible for a 20% 
discount on the article publishing charge. 
 

https://www.sciencedirect.com/journal/regional-science-policy-and-practice/publish/open-access-options
https://www.regionalscience.org/
https://www.regionalscience.org/
https://www.sciencedirect.com/journal/papers-in-regional-science
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RSPP is a fully open-access journal and welcomes submissions from all authors. Please 
see our Open Access Options page for more information on discounts and waivers. The 
RSPP editorial team also handles an ad hoc financial scheme to cover the publishing 
costs, when needed, for eligible authors with accepted manuscripts. 
 
Regional Science Policy and Practice (RSPP) is one of officials journals of the Regional 
Science Association International that publishes high-quality papers in regional 
science, assumed to be the discipline that looks at people and places' interactions 
within space; with sound, replicable, and advanced methods, suitable to generate 
robust evidence that can inform effective policies for regional sustainable 
development. It welcomes papers from a range of academic disciplines and 
practitioners, including planning, public policy, geography, economics, and 
environmental science and related fields. Papers should address the interface between 
academic debates and policy development and application. RSPP provides an 
opportunity for academics and policymakers to develop a dialogue to identify and 
explore many of the challenges facing local and regional economies. 
 
RSPP publishes high-quality papers targeted at informing the policy development 
process leading to the formation of theoretically grounded regional policy. The editors 
invite submissions dealing with the policy and practice of regional and local 
development. Contributions that are the outcome of collaborations between 
researchers and policy and practice professionals are encouraged. 
 
https://www.sciencedirect.com/journal/regional -science-policy-and-practice  
 
Members of the Regional Science Association International are eligible for a 20% 
discount on the article publishing charge. 
 

https://www.regionalscience.org/
https://www.regionalscience.org/
https://www.sciencedirect.com/journal/regional-science-policy-and-practice
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LONG-DISTANCE TRAILS AS VECTORS FOR LOCAL 
DEVELOPMENT: EVIDENCE FROM BRAZILIAN COMMUNITIES 

*ÅÁÎ 3ÌÅÉÆÅÒȟ /ÓÍÁÒ 4ÏÍÁÚ ÄÅ 3ÏÕÚÁȟ !ÄÅÌÁÒ &ÏÃÈÅÚÚÁÔÏ 

05#23ȟ "ÒÁÚÉÌ 

Abstract  

This article investigates the impacts of long-distance trails on the generation of formal employment 
in Brazilian municipalities. Recognized as green infrastructures that link nature tourism, 
environmental conservation, and local economies, trails have been promoted as instruments for 
sustainable territorial development, but they still lack empirical verification in Brazil. To fill this gap, 
a quasi-experimental strategy combining Propensity Score Matching (PSM) and linear regressions 
(OLS) was adopted, using data from the 2022 Demographic Census, the 2017 Agricultural Census, 
and RAIS (Annual Social Information Report) from 2023. The results reveal that municipalities with 
trails show statistically significant increases in formal employment in the accommodation, food 
service, recreation, and culture sectors, even after controlling for socioeconomic and environmental 
variables. The findings confirm that trails function as vectors for decentralized economic 
revitalization, reinforcing their relevance as public policy capable of reconciling biodiversity 
conservation and income generation at the local scale. 
 
Keywords:  Long-Distance Trails; Local Development; Propensity Score Matching (PSM); Nature 
Tourism. 
 
1. INTRODUCTION 
Nature tourism has gained increasing relevance as a strategy for sustainable economic development, 
especially in territories of high environmental quality and low urban density. In this context, long-
distance trails emerge as green infrastructures capable of connecting communities, natural areas, 
and cultural heritage, promoting low-impact tourist flows and stimulating local economies. In Brazil, 
the creation of the Brazilian Long-Distance and Connectivity Trails Network consolidated this 
instrument as public policy focused on the integration between environmental conservation, 
territorial planning, and economic revitalization. 
Despite the expansion of trails and their institutional recognition, quantitative evidence measuring 
their effects on formal employment at the municipal scale is still scarce. National literature remains 
largely descriptive, with studies concentrated on isolated cases and qualitative analyses, leaving a 
significant gap regarding the effective economic impacts of these infrastructures. While international 
research points to significant gains in sectors such as accommodation, food service, and services 
linked to the tourist experience, the Brazilian context lacks robust empirical assessments that allow 
for inferring causal relationships. 
Given this gap, this study investigates whether the presence of long-distance trails contributes to the 
increase in formal employment in Brazilian municipalities, with emphasis on the sectors most 
directly related to nature tourism. To this end, a quasi-experimental strategy combining Propensity 
Score Matching (PSM) and linear regression models (OLS) is employed, using data from the 2022 
Demographic Census, the 2017 Agricultural Census, and RAIS 2023. This methodological design 
allows for comparing municipalities with and without trails based on similar socioeconomic, 
territorial, and environmental characteristics, ensuring greater validity to the inferences. 
By providing novel evidence on the economic effects of long-distance trails in Brazil, this article 
contributes to the debate on sustainable territorial development, highlighting the role of these 
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infrastructures in linking tourism, environmental conservation, and productive inclusion. The results 
offer relevant inputs for public policies aimed at consolidating the Brazilian Trails Network and 
promoting community-based and environmentally responsible local economies. 
 
2. LONG-DISTANCE TRAILS AND SUSTAINABLE LOCAL DEVELOPMENT 
The search for more sustainable, inclusive, and territorially rooted economic models has increased 
interest in the role of green infrastructures in the economic dynamism of rural areas. In the context 
of nature tourism, long-distance trails emerge as instruments with low environmental impact and 
high capacity for community engagement, connecting protected areas, cultural heritage, and small 
local economies. 
Beyond ecological corridors, these routes represent platforms for territorial innovation, capable of 
integrating environmental conservation, tourism, income generation, and the valorization of regional 
identities. The main theoretical and empirical perspectives on the role of long-distance trails in local 
development are presented below, with emphasis on the economic, social, and environmental effects 
observed in national and international experiences. 
 
2.1 Long-Distance Trails in Brazil: The Brazilian Trails Network  
Long-distance trails are configured as social and ecological infrastructures that promote leisure, 
environmental conservation, and job and income generation. These paths, generally traversed on 
foot or by bicycle, interconnect regions of environmental and landscape relevance, strengthening 
nature tourism as a vector for rural economic diversification (Brakley & Bradshaw, 2022). 
In countries with a consolidated trail system, such as the United States and Finland, such structures, 
with low implementation cost and high social profitability, attract millions of visitors per year, 
revealing the economic and cultural potential of hiking tourism (Omena & Bregolin, 2020). Inspired 
by these examples, Brazil created, in 2018, the Brazilian Long-Distance and Connectivity Trails 
Network (Rede Senderos), structuring biomes, local communities, and landscapes within a logic of 
integration between conservation and development (Brasil, 2022). 
Currently, the Rede Senderos has over 16,200 km registered, interconnecting 51 conservation units 
and over 220 municipalities in all Brazilian terrestrial biomes (Serviço de Informações do Brasil, 
2025; UOL, 2023). This expansion indicates the institutional recognition of trails as a public policy 
for territorial planning and an instrument for sustainable tourism. In addition to the ecological role, 
the socioeconomic potential is evident: trails stimulate community-based tourism, crafts, regional 
gastronomy, and family hospitality, dimensions that consolidate hiking tourism as one of the most 
dynamic forms of nature tourism (Rodriguez & Kastenholz, 2017). 
 
2.2 Theoretical Perspectives on Territorial and Endogenous Development  
The concept of local development, applied to the context of long-distance trail tourism, requires a 
theoretical approach that goes beyond conventional economic metrics. Amartya Sen (2000) defines 
development as the expansion of human freedoms and individual choice capabilities, a process that 
should strengthen the autonomy and protagonism of local communities. 
Sachs (2004) and Max-Neef (1993) argue that sustainable and endogenous development combines 
ecological rationality, social justice, and valorization of cultural identities, enabling the territory to 
become an active agent of its own growth. 
These principles connect with the logic of local productive arrangements (APL) and the economy of 
proximity (Becattini, 1990; Cassiolato & Lastres, 2003), in which small productive units are 
territorially articulated to generate social and economic innovation. In the case of trails, this 
manifests itself in cooperation between guides, inns, artisan producers, and environmental 
managers, a governance system that strengthens local resilience. 
Authors such as Dallabrida (2012) and Moulaert et al (2005) add that sustainable territorial 
development is based on the capacity of communities to co-construct local solutions. Trails, by 
stimulating community protagonism and collective learning, become practical instruments of this 
theory, functioning as laboratories for territorial innovation. 
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2.3 Long-Distance Trails as Vectors of Economic Development  
According to Pine and Gilmore (1999), the so-called "experience economy" redefines value in the 
tourism sector, shifting focus from service consumption to the visitor's emotional and symbolic 
engagement. Long-distance trails represent this transition, offering immersive and identity-based 
experiences that strengthen local economies and reinforce territorial belonging. 
Nature tourism is one of the fastest-growing sectors of global tourism (Bell et al, 2007; Hardiman & 
Burgin, 2016; Tyvainem et al; 2014). The capital generated by visitors acts as an economic multiplier 
(Manton et al, 2016), stimulating micro-enterprises and service networks. Economic research by 
Bowker and Bergstrom (2007) on the Virginia Creeper Trail (USA) demonstrates that trails can 
generate millions of dollars annually and create hundreds of indirect jobs. Loomis (2005) quantified 
recreation benefits in Colorado, highlighting the social and environmental value of these spaces. 
Lawson (2022), in turn, used IMPLAN modeling in the study of the Great American Rail-Trail to 
estimate regional economic impacts and income multipliers. 
Lukoseviciute (2022) complements that the economic impact of trails should be analyzed 
systematically, encompassing direct effects like visitor spending, indirect effects like local supply 
chains, and induced effects like household consumption. 
However, recent literature warns of ambiguous effects: in urban and metropolitan contexts, trails 
and greenways can also trigger green gentrification, i.e., real estate valorization accompanied by the 
displacement of vulnerable populations. Rigolon and Németh (2020), Qi (2024), and Kim (2025) 
show that projects like the High Line (New York) and the 606 (Chicago) significantly raised property 
values in surrounding areas. These cases demonstrate that the economic planning of trails must 
consider social mitigation instruments, such as affordable housing, inclusive zoning, and urban value 
capture, to ensure truly sustainable development. 
 
2.4 Community -Based Tourism and Sustainability in Rural Contexts  
Community-based tourism (CBT) emerges as an essential approach to understanding long-distance 
trails. For Irving (2009) and Coriolano (2006), CBT values local protagonism, distributes benefits 
equitably, and preserves cultural identities. In Brazil, various trails, such as the Transespinhaço (MG) 
and the Caminho das Araucárias (RS-SC), adopt this model, combining tourism with a solidarity 
economy and participatory management. 
Thus, CBT reinforces the endogenous and emancipatory character of trails, bringing them closer to 
Latin American experiences of solidarity economy (Singer, 2002; Gaiger, 2013). The success of these 
initiatives depends on mechanisms of participatory governance and community training, ensuring 
long-term social and economic sustainability. 
 
2.5 Job Generation 
The concept of the circular economy (Ellen MacArthur Foundation, 2015) also applies to trails by 
promoting consumption and production models based on reuse, low impact, and strengthening short 
supply chains. In communities near trails, practices such as waste reuse, local gastronomy, and 
bioarchitecture express forms of economic and ecological circularity. 
From creation to maintenance and operation, trails generate opportunities, both directly and 
indirectly, for employment at various stages of this process. In Brazil, the RBT highlights that 
numerous protected areas, especially those near communities, have been able to generate work and 
income through the direct participation of local populations in activities related to tourism, 
environmental management, and service provision (Rede Brasileira de Trilhas, 2018). 
These effects are explained by mechanisms of local income multiplication, as visitor spending 
spreads across various sectors such as: accommodation, food service, transportation, and crafts. 
Generating horizontal productive linkages (Stynes, 1999; Deller et al, 2001). 
In countries like Finland and Australia, well-structured trails drive the formalization of informal jobs 
and the creation of new occupational niches (Fleischer & Felsenstein, 2000; Hardiman & Burgin, 
2016). In Brazil, the experience of the Transcarioca Trail (RJ) confirms this pattern: in addition to 
temporary jobs, there are lasting effects on small local businesses and the productive inclusion of 
youth and women (Oliveria & Pereira, 2019). 
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2.6 Stimulus to Small Businesses and the Creative Economy  
Due to low cost and simple implementation, trails favor the emergence of small-scale ventures, 
cooperatives, and family businesses. These ventures structure a creative rural economy, based on 
culture, identity, and traditional knowledge (Ray, 1998; Boccella & Salerno, 2016). 
In the European model, especially in the so-called E-Paths, the design of the routes aims not only at 
connection between countries but also at strengthening local economies through slow and 
community-based tourism. According to the European Ramblers Association, these trails were 
created to stimulate community-based tourism and the creative economy, valuing artisan 
productions, typical gastronomy, and family lodging, thereby promoting slower, more intimate, and 
authentic experiences (ERA, 2020). 
In Brazil, this model was replicated in long-distance trails, such as the Transcarioca (RJ), 
Transespinhaço (MG), and Caminho das Araucárias (RS-SC) trails, where the stimulus to the trade of 
artisanal products, local gastronomy, and home-based lodging has contributed to productive 
implementation and the valorization of traditional knowledge. 
These activities also relate to principles of the solidarity economy (Singer 2002; Gaiger, 2013), by 
prioritizing collective work and fair distribution of benefits. Thus, trails not only boost tourism but 
also consolidate local productive networks with strong social density. 
For Pereira et al (2024), regenerative tourism experiences promote the diversification of income 
sources, reduce dependence on predatory activities, and reinforce community self-esteem, central 
aspects for sustainable development in rural territories. 
 
2.7 Increase in Visitor Flow  
In Brazil, the number of visitors in federal Conservation Units rose from 5.7 million in 2012 to 21.7 
million in 2022, indicating a significant increase in demand for experiences in nature. This growth 
has boosted the local economy, promoting the development of infrastructure and services focused 
on ecotourism (Serviços e Informações do Brasil, 2023). This increase in trail visitor flow is a 
consequence that evidences the development of long-distance trails. The rise in demand reflects that 
global trends in valuing this form of tourism have intensified over the years. 
The increasing flow of hikers on trails like the Transcarioca (RJ) and the Transespinhaço (MG) has 
been accompanied by improvements in tourism infrastructure, such as the creation of inns, 
restaurants, and services. This dynamic has strengthened the local economy and generated positive 
indirect effects in attracting public and private investments. 
International literature reinforces that trails act as mechanisms of tourism dispersal, decentralizing 
flows and reducing pressure on mass destinations (UNWTO, 2023; Outdoor Industry Association, 
2022). According to Baric et al (2016) well-planned trails significantly increase destination 
attractiveness, influencing tourist length of stay and income distribution in the territory. 
The concept of slow tourism (Conway & Timms, 2010) also applies to this context: trails encourage 
slow travel and deep experiences, redistributing benefits and promoting low-impact environmental 
tourism. Furthermore, the increase in visitors stimulates public investments in green infrastructure 
and basic services, benefiting resident communities. 
Although trails stimulate territorial valorization, caution is needed regarding the risk of excessive 
dependence on tourism as the main source of income. For Smith (2015) and Milano et al (2019) the 
intensification of tourism, without adequate management, can end up generating pressure on natural 
resources and increasing the local cost of living. Thus, the balance between economic dynamism and 
social sustainability must be constantly monitored. 
 
2.8 Valorization of Rural Territory and Conservation with Economic Return  
Long-distance trails show potential that goes beyond nature tourism. They act as a tool for territorial 
valorization and as a vector for biodiversity conservation and cultural heritage. For Haesbaert 
(2004), territory is a symbolic and material construction; therefore, nature tourism acts as a 
mediator between economic value and cultural belonging. 
According to Raffestin (1980), territorial valorization occurs when space is reappropriated by its 
agents, and this reappropriation becomes productive. Trails, in this sense, convert marginalized rural 
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areas into sustainable productive landscapes (Selman, 2012; Antrop, 2005), in which conservation 
and economic use coexist. 
Empirical studies reinforce this relationship: in the Jalapão State Park and in the Piauí UCs, the 
consolidation of trails led to an increase in family income and new local productive arrangements 
(Kaizer et al, 2021; Silva & Sousa, 2023). 
Tisdell & Wilson (2022) and Buckley (2019) demonstrate that tourism on trails can finance 
conservation, creating an economic return from nature, a concept in which biodiversity becomes a 
sustainable economic asset. 
However, there are risks that deserve attention. Nepal (2002) and Eagles et al (2016) warn that 
poorly planned tourism can cause environmental overload, rural gentrification, and displacement of 
traditional practices. Thus, the success of trails depends on mechanisms of adaptive management 
and participatory planning (Mosedale, 2011; Lane, 2019), capable of balancing economic growth and 
ecological preservation. 
 
2.9 Long-Distance Trails and Environmental Conservation  
Long-distance trails are also instruments for environmental management and ecological 
connectivity. The planning of these routes focuses on biodiversity conservation and restoration of 
fragmented ecosystems (Beier & Noss, 1998; Eagles et al, 2016). 
In Brazil, ICMBio recognizes trails as fundamental structures for the policy of ecological corridors, 
articulating Conservation Units, private areas, and buffer zones (ICMBio, 2024). The National Long-
Distance and Connectivity Trails Network was created for this purpose, integrating over 50 UCs and 
promoting responsible public use (Brasil, 2022). 
Well-planned trails function as multifunctional green infrastructures, combining leisure, 
conservation, and education (Ruschmann, 1992). They help reduce the isolation of forest fragments, 
favoring gene flow for fauna and stimulating reforestation practices, as occurs in corridor projects in 
the Atlantic Forest and Cerrado (O Eco, 2025). 
Internationally, the Trans Canada Trail and the Via Alpina are recognized as major ecological 
corridors, while in Brazil the Transcarioca Trail restores connectivity between urban and peri-urban 
forests in Rio de Janeiro (Rede Senderos, 2018). 
Beyond ecological conservation, trails are infrastructures for climate adaptation, promoting the 
recovery of native vegetation, water resource management, and low-carbon economies (UNESP, 
2022). In mountainous and coastal regions, they help in microclimatic regulation and reduce erosion 
and vulnerability, contributing to SDGs 13 and 15. In Brazil, their integration into Payments for 
Environmental Services (PES) programs has been tested in projects in the Atlantic Forest and 
Cerrado (MMA, 2023). 
Long-distance trails have also been recognized as infrastructure for environmental education and 
scientific research (Hammer & Sievanen, 2019). They function as "living laboratories," in which 
participatory monitoring practices and citizen science contribute to ecological data collection and 
society's engagement in ecosystem conservation. 
As highlighted by Pike, Dawley, and Tomaney (2010), the notion of territorial resilience helps to 
understand how regions can adapt to external shocks while preserving their natural and cultural 
resources. Long-distance trails, by strengthening local economies and ecological connectivity, 
configure a concrete strategy for increasing resilience against climate change and socioeconomic 
transformations. 
 
2.10 Research Gaps and Future Perspectives 
Despite conceptual and empirical advances, there is still a scarcity of quantitative studies that 
measure in an integrated manner the economic, social, and environmental impacts of trails 
(Hardiman & Burgin, 2016; Lukoseviciute, 2022). In Brazil, academic production remains 
concentrated in qualitative analyses and case studies (Irving, 2009; Cariolano, 2066), with little 
application of econometric and spatial methods. 
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There are also gaps in the economic valuation of ecosystem services associated with trails, such as 
riparian forest conservation and carbon sequestration (Tisdell & Wilson, 2022), and in the analysis 
of their contribution to territorial resilience and clim ate adaptation (IPCC, 2023). 
The present study seeks to advance in this field by measuring, through empirical evidence, the 
relationship between long-distance trails and local economic development, expanding the dialogue 
between economics, environment, and territory. 
 
3. METHODOLOGY AND DATA 
This study aims to ascertain the economic effects of the presence of long-distance trails on formal 
employment in Brazilian municipalities. Unlike traditional large urban infrastructures, which affect 
economic sectors in a concentrated scope and generate enormous environmental impact, trails affect 
specific economic sectors, such as tourism services, and are generally located in environmentally 
sensitive or peripheral regions. To understand the contribution of these trails to formal job 
generation, census data, administrative records, and environmental and demographic indicators 
were combined, using a quasi-experimental design based on statistical matching. 
The inclusion of these trails occurs based on criteria such as ecological relevance, landscape 
connectivity, tourism potential, and community engagement, and not randomly. A Propensity Score 
Matching (PSM) method was adopted to create a valid comparison group. PSM matches 
municipalities with trails to municipalities without trails, but that share similar characteristics 
through observable variables. 
For the estimation of the propensity score, data from the 2022 Demographic Census and the 2017 
Agricultural Census, both from IBGE, were used. Control variables included: log of population, log of 
area, median age of the population, travel time to the sub-regional center, presence in a metropolitan 
region, percentage of establishments with family agriculture, and environmental conservation 
indicators, such as reforestation, riparian forests, and slopes. Matching was done by nearest 
neighbor, with replacement. Matching quality was assessed both by t-tests (Table 1) and by the 
graphical distribution of the scores (Table 1). 
 

4ÁÂÌÅ ρȢ "ÁÌÁÎÃÅ 3ÔÁÔÉÓÔÉÃÓ "ÅÆÏÒÅ ÁÎÄ !ÆÔÅÒ -ÁÔÃÈÉÎÇ ɉ03-Ɋ 

Variable  Before -- 
Control  

Before -- 
Treated  

Difference 
Before  

After -- 
Control 
(new)  

After -- 
Treated 
(new)  

Difference 
After  

Log of Population (lpop22) 9.42 9.84 0.42 9.81 9.84 0.03 
Log of Municipal Area 
(larea22) 

6.21 6.20 0.01 6.20 6.19 0.01 

Median Age 
(idamedn2022) 

35.3 37.2 1.9 37.24 37.25 0.01 

Log of Travel Time to Sub-
regional Center 
(lremoacsr) 

3.90 3.56 0.34 3.57 3.66 0.09 

Family Agriculture (%) 
(agrfamp17) 

72.6 70.0 2.6 69.97 69.59 0.38 

Metropolitan Region 
(metro)  

0.0365 0.0498 0.013 0.05 0.06 0.01 

Reforestation (%) 
(reflnas17) 

3.09 4.63 1.54 4.64 4.54 0.10 

Riparian Forests (%) 
(matacil17) 

3.19 4.68 1.49 4.36 4.69 0.33 

Slope Conservation (%) 
(conenc17) 

4.82 6.33 1.51 6.34 7.03 0.69 

3ÏÕÒÃÅȡ /×Î ÅÌÁÂÏÒÁÔÉÏÎ ÂÁÓÅÄ ÏÎ ÄÁÔÁ ÆÒÏÍ ÔÈÅ ςπςς $ÅÍÏÇÒÁÐÈÉÃ #ÅÎÓÕÓȟ ςπρχ !ÇÒÉÃÕÌÔÕÒÁÌ #ÅÎÓÕÓ 

ɉ)"'%Ɋȟ ÁÎÄ 2!)3 ςπςσȢ 

 
The slope indicator refers to the percentage of establishments located in areas with steep declivity, 
whose inclination limits conventional agricultural use and increases the need for conservationist 
practices (operational definition from the 2017 Agricultural Census). 
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All variables used in this study have official and public origins. Demographic variables such as log of 
population and median age and territorial variables such as log of area, metropolitan region 
belonging, and travel time to sub-regional center were extracted from the 2022 Demographic Census 
(IBGE) with standardized calculations for all municipalities. Environmental variables used in the 
matching, such as reforestation (reflnas17), riparian forest (matacil17), and environmental 
connectivity (conect17), are official indicators from the 2017 Agricultural Census, which respectively 
measure: declared reforestation actions, presence of riparian vegetation in agricultural areas, and 
adoption of practices favoring ecological corridors and biological flow in natural fragments. Data 
related to formal and sectoral employment, accommodation, food service, culture, and leisure were 
obtained from RAIS 2023. Thus, all study variables are derived from standardized national public 
statistics, ensuring comparability, traceability, and statistical validity of inferences. 
Furthermore, "ecological" variables like slope conservation (conenc17) used in this study refer to the 
official environmental indicator from the 2017 Agricultural Census, which measures the percentage 
of agricultural establishments that adopt actions focused on maintaining natural corridors and 
connection between vegetation fragments. That is, it is a functional landscape indicator that 
expresses the ecological capacity of the territory to allow fauna and flora flow, not just the existence 
of vegetation. Together with other environmental indicators like riparian forest (matacil17) and 
reforestation (reflnas17), this variable allows capturing the pre-existing ecological quality of 
municipalities, enabling an assessment of whether municipalities with trails are inserted in more 
integrated and conserved landscapes. 
The variable agrfamp17 represents the percentage of agricultural establishments classified as family 
agriculture (official criteria of the 2017 Agricultural Census), used as a proxy for a socially-based 
rural productive structure, relevant for the interaction between nature tourism, local production, and 
endogenous development dynamics. 
The indicator lremoacsr represents the log of the mean travel time to the sub-regional center 
(minutes), obtained from the 2017 Agricultural Census database, used as a proxy for distance 
friction/territorial accessibility.  
Analyses were performed with the statistical software R Studio, using packages such as "MatchIt" for 
statistical matching (PSM) and the "stats" package for linear regression models (OLS). Matching was 
performed using the nearest neighbor method, with replacement to ensure greater proximity 
between treated and control groups. After matching, 104 observations were retained in the treated 
group (municipalities with trails) and 110 in the control group. 
Following matching, six multiple linear regression models (OLS) with cross-sectional specifications 
were estimated, using employment indicators extracted from RAIS 2023 as dependent variables. 
Dependent variables included total formal employment (lemptot23) and formal employment in the 
sectors of accommodation, food service, culture, recreation, and travel agencies. The chosen 
explanatory variable was the trails variable in all models, along with the same controls used in the 
PSM. 
To ensure result robustness, sensitivity tests were performed, including the Rosenbaum test to 
assess sensitivity to unobserved biases, jackknife procedures by federative unit and by metropolitan 
context to verify estimation stability, and placebo tests applied to pre-treatment variables. 
Additionally, a complementary spatial analysis was conducted, with the elaboration of Hotspot maps 
integrating layers of trail density, slope conservation, and tourism employment, enabling a synthetic 
visualization of the synergies between conservation and economic development in the studied 
regions. 
 
3. ANALYSIS OF RESULTS 
3.1 Economic Impacts and Job Generation in Tourism Sectors  
Figure 1 presents the comparison between the distributions of the logarithm of total formal 
employment for municipalities with and without trails before and after matching by Propensity Score 
Matching (PSM). Before matching, on the left, it is observed that the groups are unbalanced, although 
visually the curves exhibit similar shapes. The graphical similarity occurs because most 
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municipalities are concentrated in an intermediate range of values, and the density smoothing 
method reduces the visual impact of extreme values. 

 
&ÉÇÕÒÅ ρȢ $ÅÎÓÉÔÙ $ÉÓÔÒÉÂÕÔÉÏÎ ɉ4ÏÔÁÌ %ÍÐÌÏÙÍÅÎÔɊ 

3ÏÕÒÃÅȡ /×Î ÅÌÁÂÏÒÁÔÉÏÎ ÂÁÓÅÄ ÏÎ 2!)3 ςπςσ ÄÁÔÁȢ 

 
Despite the similar appearance, statistical summaries show substantive pre-treatment differences: 
municipalities with trails present considerably higher median and average values of formal 
employment. 
After matching, on the right, the distributions become practically overlapped, indicating that PSM 
substantially reduced the initial imbalance and produced a control group with characteristics 
comparable to those of municipalities with trails. This overlap reinforces that impact estimates based 
on the matched sample are more appropriate for causal inference, minimizing selection bias. 
The results obtained after matching indicate that the presence of long-distance trails is associated 
with slightly superior economic dynamism among municipalities with equivalent socioeconomic 
characteristics. Although the PSM balancing substantially reduces previous structural differences 
between groups, the density distribution of formal employment remains slightly shifted to the right 
for municipalities with trails.  
This pattern suggests that, even when controlled for observable factors, trails seem to contribute to 
expanding the scale and diversification of local economic activities, especially in the service sector. 
Municipalities that host trails tend to present greater specialization in activities associated with 
nature tourism, recreation, accommodation, food service, and commerce focused on visitors. 
Furthermore, the literature on tourism economics and territorial development suggests that green 
infrastructures, like long-distance trails, function as vectors for articulating between small local 
businesses, rural areas, and natural attractions. This mechanism may explain the persistence of a 
formal employment differential after balancing, indicating that trails not only attract tourist flows 
but also activate small-scale productive linkages, such as local transportation, guides, food service, 
crafts, equipment maintenance, and specialized services in outdoor activities. 
Thus, the economic interpretation of the findings reinforces that long-distance trails operate as 
territorial assets capable of stimulating micro-dynamics of territorial development, especially in 
regions where nature tourism and the valorization of environmental amenities play a strategic role 
in the productive structure. 
The subsequent econometric analysis deepens this mechanism by disaggregating the effects by 
formal employment subsectors. The aggregate model, which estimates the impact on total 
employment, did not show statistical significance, indicating that the mere presence of trails does not 
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alter the municipal economic base as a whole. However, when considering sectoral dimensions, the 
effect becomes clear and substantive: sectors directly linked to tourism and environmental amenities 
exhibit logarithmic coefficients between 0.396 and 0.411, all highly significant (p < 0.001). 
These coefficients indicate that municipalities with trails present substantially higher formal 
employment in accommodation, food service, culture, and recreation, even after controlling for 
demographic, territorial, and environmental variables. The results are presented in detail in Table 2 
and synthesized visually in Figure 2, which comparatively evidences the magnitude of the estimated 
effects for each subsector. 
 

4ÁÂÌÅ ςȢ 2ÅÓÕÌÔÓ ÏÆ ,ÉÎÅÁÒ 2ÅÇÒÅÓÓÉÏÎÓ ɉ/,3Ɋ ÂÙ %ÃÏÎÏÍÉÃ 3ÅÃÔÏÒ 

Variables  
Total 

Employment  
Accommodation  Food Service Culture  Recreation  

Trails 
0.083 (0.072) 0.396* (0.089) 

0.441* 
(0.102) 

0.412* 
(0.095) 

0.405* 
(0.087) 

log Population 0.221*** (0.045) 0.153 (0.086) 0.137 (0.075) 0.198 (0.083) 0.144 (0.091) 
Area log -0.051 (0.032) -0.072 (0.061) -0.048 (0.053) -0.060 (0.055) -0.052 (0.058) 
Family Agriculture 
(%) 

0.019 (0.013) 0.026 (0.021) 0.022 (0.018) 0.028 (0.017) 0.021 (0.016) 

Slope Conservation 0.044 (0.025) 0.071  (0.028) 0.063 (0.024) 0.069  (0.027) 0.056 (0.029) 
Riparian Forests 0.032 (0.019) 0.046 (0.023) 0.040 (0.021) 0.045 (0.022) 0.039 (0.020) 
Constant -1.295 (0.501) -1.021 (0.692) -1.108 (0.641) -1.205 (0.674) -1.090 (0.659) 
Adjusted R² 0.372 0.881 0.794 0.758 0.731 
N 214 214 214 214 214 

3ÏÕÒÃÅȡ /×Î ÅÌÁÂÏÒÁÔÉÏÎ ÂÁÓÅÄ ÏÎ ÄÁÔÁ ÆÒÏÍ ÔÈÅ ςπςς $ÅÍÏÇÒÁÐÈÉÃ #ÅÎÓÕÓȟ ςπρχ !ÇÒÉÃÕÌÔÕÒÁÌ #ÅÎÓÕÓ 

ɉ)"'%Ɋȟ ÁÎÄ 2!)3 ςπςσȢ 

 
The results presented in Table 2 confirm that the presence of long-distance trails exerts a positive 
and statistically significant impact on the sectors most directly linked to nature tourism, such as 
accommodation, food service, travel agencies, culture, and recreation. 
The lack of significance in the total employment model indicates that trails do not alter the entire 
economic structure of municipalities but act in a sectoral and focused manner, reinforcing the 
character of localized dynamism. The high values of adjusted R², between 0.75 and 0.88, demonstrate 
high explanatory capacity and coherence among the models. 
 

 
&ÉÇÕÒÅ ςȢ #ÏÅÆÆÉÃÉÅÎÔÓ ÏÆ ÔÈÅ /,3 -ÏÄÅÌÓ 

3ÏÕÒÃÅȡ /×Î ÅÌÁÂÏÒÁÔÉÏÎ ÂÁÓÅÄ ÏÎ 2!)3 ςπςσ ÄÁÔÁȢ 



PROCEEDINGS | 2026 RSAI CONGRESS 

 

76 

 
The adjusted R² values, varying between 0.37 and 0.88, indicate strong explanatory capacity of the 
models, especially in tourism-intensive sectors like accommodation, food service, culture, and 
recreation. These results reinforce that trails do not exert an impact on the total economic structure 
of municipalities but clearly and substantively affect the subsectors directly associated with nature 
tourism. 
Figure 3 complements these findings by presenting the averages of formal employment per sector 
for the treated and control groups. It is observed that, despite matching, municipalities with trails 
maintain consistently higher levels of employment in the accommodation and food service sectors, 
whose confidence intervals do not substantially overlap with the control groups. This pattern visually 
confirms the magnitude and direction of the effects identified by the OLS models, reinforcing the 
coherence between econometric estimates and the empirical behavior of the data. 

 
&ÉÇÕÒÅ σȢ !ÖÅÒÁÇÅ ÂÙ 3ÅÃÔÏÒ ÁÎÄ 'ÒÏÕÐ 
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Figure 4 reinforces visually the estimated effect of trails on formal employment in the 
accommodation sector, evidencing that municipalities with trails present higher average values and 
narrow confidence intervals when compared to municipalities without trails. This result confirms 
that the observed difference is not the result of random variation but of a consistent pattern 
identified after matching by PSM and control of covariates. The robustness of the graphical 
estimation also facilitates the substantive interpretation of the impact: the presence of trails does not 
alter the entire municipal productive structure but acts in a targeted manner, specifically increasing 
the dynamism of tourism sectors that directly depend on the presence of visitors. Thus, the 
prediction with confidence interval consolidates the central argument of this study: long-distance 
trails function as a mechanism for localized and selective economic activation, expanding formal 
employment in experience-intensive tourism services. 
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3.2 Robustness, Sensitivity, and Heterogeneity of Effects  
The evaluation of result robustness was conducted through propensity score matching (PSM), 
ensuring compatibility between municipalities with and without trails. Six of the nine variables used 
in the matching presented average differences less than 0.1, configuring satisfactory balancing. The 
three unbalanced variables, agrfamp17 (family agriculture), matacil17 (riparian forests), and 
conenc17 (ecological connectivity), are associated with environmental dimensions, requiring 
caution when interpreting the ecological interaction of the results. 
Although the imbalance limits direct causal inference, the variable agrfamp17 (family agriculture) 
requires special attention. Municipalities with a higher proportion of family establishments tend to 
present closer productive integration with local ecosystems, maintaining lower-impact agricultural 
practices and, frequently, being inserted in rural and nature tourism contexts. This territorial 
configuration can potentiate the economic effect of trails, since the visitor finds in these spaces a 
diversified offer of experiences, local food, agroecological products, rural hospitality, which expand 
the tourist spending cycle and strengthen local economies. 
Thus, family agriculture functions as an ecological-productive mediator between tourism 
infrastructure, trails, and sustainable local development. It represents not only a pre-existing 
environmental characteristic but also a social and economic asset that amplifies the territory's 
capacity to respond to investments in nature tourism. 
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The correlation matrix (Figure 5) between environmental indicators (reforestation, riparian forest, 
and ecological connectivity) is presented to verify the internal consistency of the ecological block 
used. Unlike causal inferences, this stage does not intend to demonstrate cause and effect but to 
evaluate structural coherence between functional attributes of the landscape ɂ a common practice 
in landscape ecology and conservation to validate underlying environmental quality (Beier & Noss, 
1998; Eagles et al., 2016). Thus, the matrix operates as a complementary methodological verification, 
justifying the joint use of these variables in PSM and the OLS models. 
The results of the correlation matrix reinforce this environmental structural coherence: ecological 
connectivity presents a positive and moderate correlation with reforestation and with the presence 
of riparian forests, indicating that municipalities with forest restoration actions and greater riparian 
protection tend, simultaneously, to present greater landscape ecological functionality. Therefore, 
although not causal inference, these statistical patterns provide empirical support to the 
understanding that these three environmental indicators operate in territorial synergy, justifying 
their integrated use in spatial analysis and subsequent econometric models. 
The effect size measured by Cohen's d = 0.112 indicates a small magnitude but is statistically relevant 
for territorial policies. Comparison between matching methods (nearest neighbor, full matching, and 
optimal) and caliper differences (0.01 ɀ 0.20) demonstrated directional stability of the estimates, 
confirming that the results are not dependent on specific algorithm adjustments. 
Comparison between specifications with different sets of covariates (basic, intermediate, complete, 
and inclusion of a metropolitan variable) maintained the general pattern of effects, reinforcing the 
structural consistency of the findings. For the "travel agencies" outcome, logarithmic and square root 
transformations stabilized the distribution and made the effect statistically significant, indicating 
that the initial absence of significance stemmed from data asymmetry and not from the substantive 
absence of impact. 
4ÅÓÔÓ ÒÅÉÎÆÏÒÃÅ ÔÈÅ ÖÁÌÉÄÉÔÙ ÁÎÄ ÓÔÁÂÉÌÉÔÙ ÏÆ ÔÈÅ ÒÅÓÕÌÔÓȢ 4ÈÅ 2ÏÓÅÎÂÁÕÍ ÓÅÎÓÉÔÉÖÉÔÙ ÔÅÓÔ ɉɜ Ђ ρȢτɊ 
showed that a moderate unobserved bias would be needed to nullify the estimated effect, indicating 
good causal robustness. The Jackknife test, applied by federative unit and by observations in 
metropolitan areas, indicated reduced variation and high stability of the estimates, with average 
values close to 41 thousand jobs (+- 4.4 thousand). Placebo tests, performed on pre-treatment 
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variables such as reforestation, riparian forest, and family agriculture, did not present significant 
effects, which confirms adequate balancing between groups. 
The variable conenc17, referring to slope conservation, which represents the percentage of protected 
relief areas and preserved natural coverage in steep slope zones. The negative and non-significant 
coefficient of this variable indicates that the presence of conserved slopes does not directly influence 
the magnitude of the economic impact of trails, indicating that the effect occurs independently of 
geomorphological and spatial constraints. 
Finally, the heterogeneity analysis revealed a clear spatial pattern: trails generate a strong impact on 
ÅÍÐÌÏÙÍÅÎÔ ÉÎ ÍÅÔÒÏÐÏÌÉÔÁÎ ÁÒÅÁÓ ɉЂ τρ ÔÈÏÕÓÁÎÄ ÊÏÂÓȟ Ð Ђ πȢπφɊȟ ×ÈÉÌÅ ÉÎ ÎÏÎ-metropolitan areas 
the effect is practically null. The average national effect, therefore, masks a structural heterogeneity 
between urban and rural contexts. Together, the robustness tests confirm that the results are 
consistent, stable, and robust to methodological and spatial variations. 
 
3.3 Trail Hotspot Maps: Connectivity and Sustainable Tourism  
As a complementary analytical proposal, the elaboration of a trail Hotspot map is recommended, 
resulting from the overlay of three layers: 

1. Density of mapped trails; 
2. Ecological connectivity; 
3. Formal employment in tourism 

This map visually synthesizes the spaces where nature-based tourism is most intense and most 
connected to the ecological structure. Besides facilitating the interpretation of results, it serves as a 
planning tool to identify priority areas for sustainable management, incentive for family agriculture, 
and local economic diversification. 
The elaboration of the hotspot map results from the spatial overlay of three layers ɂ reforestation, 
riparian forest, and ecological connectivity ɂ in a GIS environment (R), using the municipality as the 
unit of analysis. The product synthesizes pre-existing ecological quality and allows verification of 
whether the estimated economic effects emerge in contexts with greater ecological functionality. 
The expected results are the identification of high synergy nuclei between conservation and 
development (Hotspot) and transition zones where pressures on the territory demand more 
balanced governance strategies. In practical terms, this map complements the econometric analysis, 
spatially revealing the areas where rural sustainability and tourism converge. 
 

 
&ÉÇÕÒÅ φȢ %ÃÏÌÏÇÉÃÁÌ #ÏÎÎÅÃÔÉÖÉÔÙ ÖÓȢ %ÍÐÌÏÙÍÅÎÔ ÏÎ 4ÒÁÉÌÓ 
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To validate the spatial consistency of the hotspot map, an aggregation by micro-regions was 
performed. The results indicate that areas such as Brasilia, Restinga Seca, and Foz do Iguaçu 
concentrate the highest synergy indices between ecological connectivity, family agriculture, and 
tourism. This configuration confirms the capacity of trails to act as vectors of territorial integration 
and evidences that tourism sustainability manifests on a regional scale. 
Although ecological connectivity is not, after matching, systematically superior in municipalities with 
trails, the set of spatial evidence and the integrative synthesis of the environment (hotspots) indicate 
that more functional landscapes constitute favorable contexts for trail qualification and for triggering 
the estimated sectoral economic effects. 
 
3.4 Territorial Heterogeneity and Public Policy Implications  
The analysis of territorial heterogeneity confirmed that the effects of long-distance trails strongly 
depend on the economic and urban context. The impact is strongly positive in metropolitan areas, 
where the density of services, tourism infrastructures, and economic interconnections amplifies the 
job generation potential. In non-metropolitan areas, the impact is practically null, reflecting the 
absence of productive complementarities and infrastructure. 
Figure 7 illustrates the magnitude of the estimated average treatment effects (ATT) and their 
confidence intervals, evidencing the concentration of gains in urban and metropolitan territories. 
While the aggregate national effect, ~2 thousand jobs, suggests a modest impact, the breakdown by 
territory type shows that this average value hides deep disparities. 
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These results indicate that trails operate as vectors of economic dynamization in urban and tourist 
ecosystems but not necessarily in isolated rural territories. The finding is coherent with the literature 
on the experience economy and the territorialization of tourism, according to which the profitability 
of sustainable activities depends on the local capacity to absorb visitor flows and transform them 
into income, services, and employment. 
 
3.5 Environmental Dimension and Integration with Economic Development  
Spatial distribution maps reveal critical geographical patterns for environmental planning. It is worth 
noting that this section is not limited to consolidated trails but also considers potential elements 
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associated with green infrastructure, such as landscape connectivity. That is, it analyzes not only the 
presence of existing trails but also the environmental characteristics that could favor their expansion 
and qualification. 
Thus, integration with the study's core occurs when we relate such results to the estimated economic 
effects: municipalities that present more robust environmental indicators, connectivity, 
reforestation, riparian preservation, tend to coincide with areas of greater attractiveness for the 
implementation or strengthening of long-distance trails. This overlap indicates that the 
environmental dimension is not just a backdrop but part of the very mechanism by which trails 
contribute to local income and employment generation. 
The environmental dimension deepened the understanding of economic results by revealing that the 
efficiency of trails depends, in part, on the ecological quality of the territory. Spatial analysis shows 
that trails are preferentially located in areas of high ecological connectivity (conenc17), reinforcing 
the hypothesis that economic performance is associated with the pre-existing environmental 
structure. 
The integrated reading of environmental indicators ɂ reforestation (reflnas17), riparian forest 
(matacil17), and ecological connectivity (conenc17) ɂ reveals complementary spatial patterns that, 
combined, support the interpretation of the integrative map. The simultaneous presence of 
functional ecological corridors, continuous stretches of riparian vegetation, and recent forest 
restoration areas suggests greater territorial ecological robustness in the central regions of the 
analytical cut, favoring fauna flow, landscape functional connectivity, and ecological regeneration 
capacity. Thus, these three indicators, when analyzed together, reinforce the hypothesis that 
environmentally more structured landscapes constitute more favorable contexts for the qualification 
of long-distance trails and for the emergence of positive economic effects associated with nature 
tourism. 
Statistical analysis confirms and quantifies the strong relationship observed in the maps. The 
correlation matrix reveals very strong and highly significant positive associations, p < 0.001, between 
the variables: 
¶ Reforestation and Riparian Forest (r = 0.1758): The strong correlation indicates that forested 

areas are directly associated with the presence of riparian forest. This suggests that replanting 
efforts are frequently directed towards riparian areas, which is an effective strategy due to 
the multiple ecosystem benefits of riparian forests; 

¶ Reforestation and Ecological Connection (r = 0.631): Indicates a strong positive relationship, 
demonstrating that investing in reforestation is an effective strategy to increase overall 
landscape connectivity, making trails more ecologically integrated; 

¶ Riparian Forest and Ecological Connection (r = 0.608): The preservation of riparian forests is 
also strongly related to connectivity, acting as natural corridors that link forest fragments, 
facilitating species movement along watercourses. 

The integrative map, Figure 8, consolidates this narrative. It offers a holistic and strategic view of the 
landscape, synthesizing the three critical environmental dimensions. It reveals patterns that allow 
categorizing the study area into priority zones for different management actions, crucial for planning 
sustainable trail networks: 
¶ Environmental Experience Nuclei:  The map clearly evidences epicenters where 

environmental quality reaches its integrated high levels. These areas represent the main 
functional ecological corridors of the region. For trails, locating routes that traverse or 
connect to these nuclei guarantees greater scenic value, biodiversity, and ecosystem health. 
These zones should be the ultimate target of strict conservation policies, serving as genetic 
banks and reference areas for the recovery of other sites; 

¶ Optimizable Potential Zones:  Regions are identified where ecological connectivity is 
maintained reasonably but is sustained by a fragile base, with native vegetation cover, 
riparian forest, and reforestation efforts still incipient. These are areas of strategic 
opportunity. Targeted and low-cost interventions, such as enriching riparian vegetation, 
implementing fences for spring protection, and controlling invasive exotic species, have the 
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potential to catalyze a significant improvement in overall ecological integrity, expanding the 
high-quality trail network;  

¶ Critical Restoration Areas:  The map equally clearly highlights extensive areas where the 
three environmental indicators collapse simultaneously, configuring ecological voids or 
severely fragmented landscapes. These zones represent the highest priority for large-scale 
restoration int erventions. The implementation of new trails in these areas must be preceded 
and accompanied by ambitious projects to recompose native vegetation, aiming not only at 
creating green islands but at reconnecting these areas to the main identified corridors, 
ensuring long-term ecological functionality. 

These maps, besides providing a statistical portrait, are dynamic planning instruments. They guide 
decision-making, indicating where to conserve, where to improve, and where to restore, enabling 
public and private management to direct resources more efficiently towards promoting a trail 
network truly immersed in a functional and resilient landscape. 
 

 
&ÉÇÕÒÅ ψȢ %ÎÖÉÒÏÎÍÅÎÔÁÌ 3ÃÅÎÁÒÉÏ 
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4. CONCLUSION 
This study evaluated the effects of long-distance trails on local economic development, with a focus 
on municipal formal employment. The combination of Propensity Score Matching (PSM) and linear 
regression models (OLS) allowed for identifying specific impacts of the presence of trails, controlling 
for demographic, territorial, and environmental variables. 
The results show that trails do not alter total formal employment but present positive, robust, and 
statistically significant effects in the sectors directly linked to nature tourism, especially 
accommodation, food service, culture, and recreation. This confirms that trails function as vectors of 
sectoral economic dynamization, stimulating small businesses and strengthening local productive 
arrangements. 
Environmental analysis reinforces this pattern: municipalities with trails present higher levels of 
reforestation, preservation of riparian forests, and conservation of slopes, indicating that the 
expansion of trails occurs in more conserved territorial contexts and that the relationship between 
nature tourism and environmental valorization tends to be mutually reinforcing. 
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The results also reveal territorial heterogeneity: the impacts are more expressive in metropolitan 
areas and consolidated tourist areas, while isolated rural regions exhibit reduced effects, pointing to 
the need for differentiated policies of support and qualification. 
In summary, the evidence demonstrates that long-distance trails constitute green infrastructures 
capable of integrating environmental conservation, tourism, and local development, acting in a 
decentralized and sustainable manner. Their consolidation as public policy depends on 
strengthening community governance, integration with family agriculture, and enhancing the 
environmental quality of territories.  
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13 

INTERNAL MIGRATION AND THE LABOR MARKET IN 
NORTHEASTERN MEXICO: IMPACTS ON WELL-BEING AND 

SOCIAL MOBILITY 

$ÁÖÉÄ #ÁÓÔÒÏ ,ÕÇÏȟ .ÁþÍ -ÁÎÒþÑÕÅÚ 'ÁÒÃþÁȟ %ÒÎÅÓÔÏ 8ÁÖÉÅÒ 6ÅÒÁ 'ĕÍÅÚ 

!ÕÔÏÎÏÍÏÕÓ 5ÎÉÖÅÒÓÉÔÙ ÏÆ #ÏÁÈÕÉÌÁȟ -ÅØÉÃÏ 

Abstract  

Internal migration is a phenomenon closely linked to regional disparities in employment, income, 
and living conditions. For example, in northeastern Mexico, migration patterns have been observed 
among people from the central and southeastern parts of the country. This migration could be due to 
the region's high employment rates and the presence of industrial sectors such as automotive, 
metalworking, and mining. 
One of the main topics of this study is to analyse the disparities not only in migration but also in the 
subjective well-being and social mobility of migrants in this region. While many see migration to 
improve living conditions, research shows that internal migrants are often found in unstable sectors 
of the labor market. This includes informal, precarious jobs with limited access to social protection. 
The overall objective of this research is to analyse the impact of internal migration on the well-being 
and social mobility of workers in northeastern Mexico. In this regard, the study seeks to: i) compare 
income levels and job stability between internal migrants and non-migrants; ii) identify differences 
in occupational mobility patterns; and iii) estimate the effect of multidimensional indicators of well-
being among migrants. 
The study is based on the analysis of microdata from the National Survey of Occupation and 
Employment (ENOE) and the Population and Housing Censuses for the period 2010ɀ2020. The unit 
of analysis is the population aged 15 to 65 residing in the Northeast region. Internal migrants are 
defined as individuals who reside in the state but lived in another federal entity five years prior. To 
this end, an exploratory analysis of the sociodemographic and labor characteristics of migrant and 
non-migrant populations is conducted, considering variables such as education, gender, age, sector 
of activity, and income. 
 
Keywords:  Labor market, migration, wage discrimination. 
 
1. INTRODUCTION  
Internal migration has been one of the most relevant demographic and socioeconomic phenomena 
for understanding the disparities between regions in Latin America, and particularly in Mexico. 
Unlike international migration, internal migration has served as a mechanism through which people 
seek to improve their living conditions, primarily their economic well-being through employment 
opportunities, but also to escape adverse contexts such as violence, poverty, or lack of services in 
their own communities. It is under this logic that studying internal migration allows us to analyze the 
relationship between population mobility, subjective well-being, and the functioning of the labor 
market, as well as to examine the regional inequalities that influence migration decisions. 
In the case of Mexico, it can be said that internal migration has undergone significant transformations 
in the last five decades. Traditionally, migratory flows were characterized by movement from rural 
to urban areas with greater economic and industrial dynamism. However, current patterns reveal 
greater complexity, including movements between urban areas, metropolitan zones, and 
displacements motivated by social and security factors (Campuzano and Rodríguez, 2025; Sobrino-
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Figueroa, 2023). These changes may reflect transformations in the labor market, as well as uneven 
regional development and new forms of territorial perceptions within the country. 
Regarding to the Population and Housing Census Surveys (INEGI, 2010; 2020), millions of people 
have changed their state of residence every five years, demonstrating the magnitude of internal 
ÍÉÇÒÁÔÉÏÎ ×ÉÔÈÉÎ -ÅØÉÃÏȭÓ ÒÅÇÉÏÎÓȢ 4ÈÉÓ ÍÉÇÒÁÔÉÏÎ ÉÓ ÐÒÉÍÁÒÉÌÙ ÒÅlated by the search for better labor 
opportunities and increasing income and quality life. Several studies show that employment is one 
of the main factors explaining internal migration (Varela Llamas et al., 2017; Lara-López et al., 2024). 
In that sense, internal migration does not always guarantee better work conditions or highs levels of 
well-being. For example, several studies identify that internal migrants often face precarious 
employment and wage discrimination (Rodriguez, 2022; Rodriguez Garcia and Aguayo Tellez, 2023; 
Sobrevilla et al., 2025). 
On the other hand, the relationship between internal migration and the labor market is reflected in 
how migration flows contribute to the redistribution of the workforce among regions. Areas with 
greater economic growth, for example, tend to attract working-age populations, which can stimulate 
local economic activity but also put pressure on labor markets and the provision of urban services. 
At the same time, regions of origin may experience losses of economically active population, which 
influences their productive, economic, and social dynamics (Juárez Díaz and García Amador, 2025). 
This research aims to examine the relationship between internal migration, labor market and 
subjective well-being. It draws on recent research on population migration and uses microdata from 
the National Institute of Statistics and Geography (INEGI), particularly the Population and Housing 
Census Survey and the National Survey of Occupation and Employment (ENOE), Moreover, this 
research seeks to contribute to the understanding of how migration dynamics influence perceptions 
of well-being among the migrant population. 
 
Labor market and internal migration  
Internal migration has been related to the territorial distribution of economic opportunities, since 
the mid-20th century, for example, industrialization processes, with increasing urbanization, has 
generate significant migratory processes flows toward cities and regions with greater economic 
development (Sobrino-Figueroa, 2024). While these patterns have persisted to some extent over the 
decades, more diverse dynamics are currently observed, including migration between cities and 
mobility within metropolitan areas. 
Currently, the labor market plays a central role in these dynamics. The search for employment, as 
well as better wages or favorable working conditions, has been one of the main drivers of internal 
mobility. It is under this logic that migration can be understood as a strategy to improve income and 
reduce inequality. However, evidence suggests that the integration of migrants into the labor market 
does not always occur under favorable conditions, given that they may face wage discrimination 
compared to local workers and some research indicates that arrival of migrants can affects local 
cohesion and exert downward pressure on wages (Rodríguez García and Aguayo Téllez, 2023, 
Sobrevilla Vázquez and Valdez, 2025). 
 
Subjective well-being and the experiences of the migrant population  
Subjective well-ÂÅÉÎÇ ÉÔȭÓ Á ËÅÙ ÄÉÍÅÎÓÉÏÎ ÆÏÒ ÁÓÓÅÓÓÉÎÇ ÔÈÅ ÅÆÆÅÃÔÓ ÏÆ ÉÎÔÅÒÎÁÌ ÍÉÇÒÁÔÉÏÎ ÏÎ ÐÅÏÐÌÅͻÓ 
lives. The concept of well-being refers to how individuals evaluate their own quality of life. In the 
case of internal migrants, these perceptions can be influenced by their pre-migration expectations 
and their experiences in their destination country. 
Studies have shown that migration can have positive effects on well-being when it allows individuals 
to access better employment opportunities or increase household income. In contexts where 
migration occurs due to insecurity or forced displacement, these effects may be even more complex, 
ÓÉÇÎÉÆÉÃÁÎÔÌÙ ÁÆÆÅÃÔÉÎÇ ÉÎÄÉÖÉÄÕÁÌÓȭ ÓÔÁÂÉÌÉÔÙ ÁÎÄ ÐÅÒÃÅÐÔÉÏÎÓ ÏÆ ×ÅÌÌ-being (Gil-Everaert et al., 2023; 
Quijas Cristerna & Hernández López, 2023). 
As such, taking subjective well-being into consideration makes it possible to have a broader 
perspective on the outcomes of internal migration. Looking at migrant perceptions and experiences, 
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as well as traditional economic indicators such as GDP per capita and employment rates, can provide 
a more complete picture. 
 
2. ECONOMIC PATTERNS OF THE NORTHEAST REGION.  
4ÈÅ ÎÏÒÔÈÅÁÓÔ ÒÅÇÉÏÎ ÏÆ -ÅØÉÃÏ ÉÓ ÆÏÒÍÅÄ ÂÙ ÔÈÅ ÓÔÁÔÅÓ ÏÆ #ÏÁÈÕÉÌÁȟ .ÕÅÖÏ ,ÅÏÎ ÁÎÄ 4ÁÍÁÕÌÉÐÁÓȢ )ÔȭÓ 
ÏÎÅ ÏÆ ÔÈÅ ÃÏÕÎÔÒÙȭÓ ÍÏÓÔ ÄÙÎÁÍÉÃ ÒÅÇÉÏÎÓ ÆÏÒ ÉÎÄÕÓÔÒÉÁÌ ÄÅÖÅÌÏÐÍÅÎÔȟ ÃÏÍÍÅÒÃÉÁÌ ÉÎÔÅÇÒÁÔÉÏÎ ÁÎÄ 
job creation. Its proximity to the U.S. has helped to create an economic model based on export 
manufacturing and the provision of specialized services. 
This region accounts for 15.1% of the national territory, with 12.5 million inhabitants, which is 
equivalent to 9.9% of the total population of the country (INEGI, 2020). Average annual population 
growth rate (2010-2020) was 1.7%, higher than the national growth rate of 1.2% (INEGI, 2023), 
which was mainly explained by positive migratory flows during the intercensal period 2010-2020. 
In 2020, the regional population had an average age of 30 years old, slightly higher than the national 
average of 28 years. The region has an average schooling level of 10.6 years, higher than the country 
average of 10.2 years, in terms of human capital. 
The analysis of intercensal population growth shows that net migration into the region represents 
30.0% of this growth or some 440 thousand people over ten years. This phenomenon puts the 
Northeast among the regions with the greatest capacity to attract population in the country. 
Some of the factors that explain this dynamic are the high levels of urbanization, the wide availability 
of basic services, the relatively low levels of poverty and marginalization, the diversified economic 
structure, the high rates of labor formality, and the better security conditions compared to the 
national average. 
The northeastern region has an urbanization rate of 91.3%, considerably higher than the national 
level of 81.2%. This high degree of urbanization is explained by the concentration of population in 
major metropolitan areas, including Monterrey in Nuevo León; Torreón and Saltillo in Coahuila; as 
well as Tampico and Reynosa in Tamaulipas. Together, these urban areas concentrated more than 
8.8 million people in 2020, representing 70.9% of the regional population. 
The degree of marginalization as a multidimensional measure that combines indicators of education, 
housing, income and territorial distribution (CONAPO, 2020), classifies the northeastern region in 
the range of very low marginalization according to the index for 2020. 
In terms of income poverty, which measures the percentage of the population living below the 
minimum consumption basket at the national level, 43.5% of the population was experiencing this in 
the year 2022. The northeastern region recorded a level 13.7 percentage points lower. Likewise, 
multidimensional poverty, which considers not only income but also deprivations in health, social 
security, food, housing and education, affected 19.6% of the regional population as opposed to 36.3% 
experienced nationally. 
%ÃÏÎÏÍÉÃ ÓÔÒÅÎÇÔÈ ÁÌÓÏ ÕÎÄÅÒÐÉÎÓ ÔÈÅ ÒÅÇÉÏÎȭÓ ÁÂÉÌÉÔÙ ÔÏ ÁÔÔÒÁÃÔ ÐÏÐÕÌÁÔÉÏÎ ÆÒÏÍ ÅÌÓÅ×ÈÅÒÅ ÉÎ ÔÈÅ 
ÃÏÕÎÔÒÙȟ ÁÎÄ ÆÒÏÍ ÁÂÒÏÁÄȢ )Î ςπςτȟ ÔÈÅ .ÏÒÔÈÅÁÓÔ ÒÅÐÒÅÓÅÎÔÅÄ ρτȢψϷ ÏÆ ÔÈÅ ÎÁÔÉÏÎȭÓ 'ÒÏÓÓ $ÏÍÅÓÔÉÃ 
Product (GDP). Its productive structure is marked by the strong presence of the secondary and 
tertiary sectors, with 20.0% and 12.37% of respective national sectoral GDPs. 
Within the secondary sector, manufacturing plays a central role, as approximately one out of every 
four pesos generated by manufacturing nationwide is produced in the region. Notable activities 
include machinery and equipment manufacturing, basic metal industries, petroleum and coal 
derivatives production, and the food industry. 
In the tertiary sector, the activities with the greatest relative weight include wholesale and retail 
trade; transportation, postal services, and warehousing; and real estate and rental services of 
movable and intangible assets. Additionally, the growing importance of professional, scientific, and 
technical services in recent years is worth highlighting. 
As of September 2025, the employed population in Mexico reached 59.5 million people, of which 
60.0% were men. The northeastern region accounted for 10.2% of this employed population, 
equivalent to 6.1 million people, with a gender distribution similar to that observed at the national 
level. 
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4ÈÉÓ ÌÁÂÏÒ ÐÅÒÆÏÒÍÁÎÃÅ ÓÈÏ×Ó ÔÈÁÔ ÔÈÅ .ÏÒÔÈÅÁÓÔȭÓ ÃÏÎÔÒÉÂÕÔÉÏÎ ÔÏ ÎÁÔÉÏÎÁÌ '$0 ÅØÃÅÅÄÓ ÉÔÓ ÓÈÁÒÅ ÏÆ 
the employed population by more than 45.0% (14.8% versus 10.2%). As a result, regional GDP per 
capita reached 280 thousand pesos (in constant 2018 prices) in 2023, a figure 45.0% higher than the 
national average. 
Regarding job quality, 63.0% of the employed population in the region works under formal 
conditions, a proportion significantly higher than the national average of 45.0%. This higher level of 
formality is reflected in higher wages: while the average monthly labor income at the national level 
was 10,788 pesos in 2025, in the northeastern region this income is approximately 20.0% higher. 
Finally, regarding security, two indicators are taken into account: perception of citizens and crime 
incidence. According to the National Survey of Victimization and Perception of Public Security 
(ENVIPE) 2025, 47.8% of the population in the region felt safe in their municipality or territorial unit, 
compared to the national level, which was 34.4%. The crime incidence rate per 100,000 inhabitants 
in the Northeast was 23.0% lower than the national average. In summary, these results indicate that 
the region has relatively more favorable security conditions. 
In summary, the analyzed demographic, social, economic and security indicators lead to the 
conclusion that the northeastern region of Mexico presents structural conditions that favor 
population attraction, positioning itself as one of the main development poles of the country. 
 
3. MATERIALS AND METHODS 
This research is focused by a quantitative framework . Specifically, it utilizes microdata from the 
Extended Questionnaire of the National Population and Housing Census for the study of migratory 
movements, as well it collects data from the National Survey of Occupation and Employment (ENOE) 
and the Self-Reported Well-Being Survey (ENBIARE) with the purpose of examine the dynamics of 
labor market and subjective well-being in the northeast region. In the case of quantitative approach, 
it is justified by the need to examine patterns, trends, and associations through statistical techniques 
that enable the objective measurement of the social phenomena under study.  
In the case of migratory movements, the Extended Questionnaire of the National Population and 
Housing Census constitutes one of the primary sources of information, it provides detailed data of 
the origin region, residence, year of arrival and sociodemographic characteristics of migrants. From 
this database, variables such as type of migration (internal or international), migratory intensity, age, 
and sex structure of the migrant population, and educational attainment are constructed.  
In relation to the labor market, the National Survey of Occupation and Employment (ENOE) provides 
a continuous and periodic information on labor force status, type of occupation, economic sector, 
income levels and employment characteristics. Complementarily, the Self-Reported Well-Being 
Survey offers indicators of subjective well-being, life satisfaction and perceived happiness. The main 
variables can be observed in table 1, the methodological approach is correlational and descriptive. 
  

4ÁÂÌÅ ρȢ -ÅÔÈÏÄÏÌÏÇÉÃÁÌ ÆÒÁÍÅ×ÏÒË 

Analytical 
dimension  

Data source Main variables  

Migratory 
movements 

Extended Questionnaire of the National 
Population and Housing Census 

Previous place of residence, state/country of 
origin, year of arrival, age, sex, education 

Labor market 
National Survey of Occupation and 
Employment (ENOE) 

Labor force status, occupation, economic sector, 
income, informality 

Subjective well-
being 

Self-Reported Well-Being Survey 
(ENBIARE) 

Life satisfaction, happiness, affective balance, 
perceived achievements 

3ÏÕÒÃÅȡ /×Î ÅÌÁÂÏÒÁÔÉÏÎȢ 

 
4. MIGRATION IN THE NORTHEAST REGION FROM OTHER FEDERAL ENTITIES 
Internal migration in Mexico constitutes a structural phenomenon tightly linked to regional 
inequalities, labor market dynamics, and demographic and social changes. Particularly, the 
northeastern region has been a pole of population attraction given its industrial base, and higher 
level of relative economic development and its proximity to the United States of America, 
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Table 2 shows the number of migrants originating from different entities during the periods of 2010 
and 2020. The data evidence that there is a significant increase in migration from the south and 
southeast of the country, particularly from Veracruz, Chiapas, Tabasco and Puebla. 
 

4ÁÂÌÅ ςȢ .ÕÍÂÅÒ ÏÆ ÍÉÇÒÁÎÔÓ ÆÒÏÍ ÔÈÅ ÎÏÒÔÈÅÁÓÔÅÒÎ ÒÅÇÉÏÎ  

ɉ#ÏÁÈÕÉÌÁȟ 4ÁÍÁÕÌÉÐÁÓȟ ÁÎÄ .ÕÅÖÏ ,ÅÏǲÎɊ 

Federal Entity  Migration 2020  Migration 2010  Growth rate 2010 -2020  

Veracruz 92,640 46,804 97.93 
San Luis Potosí 27,758 22,910 21.16 
State of Mexico 16,018 11,184 43.22 
Chiapas 15,014 3,310 353.6 
Mexico City 14,274 13,226 7.92 
Durango 10,043 8,807 14.03 
Tabasco 9,481 3,108 205.05 
Puebla 8,571 3,746 128.8 
Oaxaca 8,377 4,436 88.84 
Chihuahua 7,750 11,747 -34.03 
Rest of the entities 58,274 42,270 37.86 

3ÏÕÒÃÅȡ /×Î ÅÌÁÂÏÒÁÔÉÏÎȢ 

 
&ÒÏÍ ÁÎ ÅÃÏÎÏÍÉÃ ÐÅÒÓÐÅÃÔÉÖÅȟ ÔÈÉÓ ÐÁÔÔÅÒÎ ÉÓ ÅØÐÌÁÉÎÅÄ ÂÙ ÍÉÇÒÁÔÉÏÎȟ ÉÔȭÓ Á ÒÁÔÉÏÎÁÌ ÒÅÓÐÏÎÓÅ ÔÏ ÔÈÅ 
lack of job opportunities, low incomes, and high levels of informality in their places of origin. In 
particular, the northeast is home to industrial, manufacturing, and logistics activities that require 
labor, which constitutes a powerful pull factor and offers better prospects for employment and 
wages. 
 

4ÁÂÌÅ σȢ -ÏÔÉÖÅÓ ÏÆ ÍÉÇÒÁÔÉÏÎ ÔÏ ÔÈÅ ÎÏÒÔÈÅÁÓÔ ÒÅÇÉÏÎ  

ɉ#ÏÁÈÕÉÌÁȟ 4ÁÍÁÕÌÉÐÁÓȟ ÁÎÄ .ÕÅÖÏ ,ÅÏǲÎɊ 

Federal entity  
Total  

Work -
related  

Family -
related  

Personal 
reasons 

Security -
related  

Educational  Others  

Veracruz 92,640 65,155 16805 4715 731 2476 2,758 
San Luis Potosí 27,758 17,168 5785 2570 166 1324 745 
State of Mexico 16,018 9,107 2242 638 84 491 3,456 
Chiapas 15,014 10,666 210 20 19 33 4,066 
México City 14,274 7,903 2611 693 327 860 1,880 
Durango 10,043 4,449 2676 1459 91 593 775 
Tabasco 9,481 6,835 1722 373 122 183 246 
Puebla 8,571 5,174 2053 407 23 600 314 
Oaxaca 8,377 5,894 1394 481 11 422 175 
Chihuahua 7,750 2,847 2408 838 272 395 990 
Rest of the 
entities 

58,274 32,033 13,733 5,317 1,598 2,616 2,977 

3ÏÕÒÃÅȡ /×Î ÅÌÁÂÏÒÁÔÉÏÎȢ 

 
Table 3 reveals that migration due to employment is especially high in states such as Veracruz, San 
Luis Potosí, Chiapas, and the State of Mexico. This data reinforces the idea that migration responds 
to a logic of integration into dynamic labor markets northeast. It is important to highlight that 
northeast region, act as an absorption center for surplus labor from areas with lower productive 
capacity and higher poverty rates.  
Table 3 also shows that second most relevant motive for migration is the family-related, which 
evidences the importante of social networks in migratory processes. From a sociological perspectiva, 
these networks reduce the costs and risks of migration, facilitate acces to employment and housing, 
and contribute to the reproduction of the migratory phenomenon over time. Educational, security-
related, and personal motives, although less numerous, are equally relevant. Migration due to 
security, present in entities such as Veracruz, and Mexico City, suggests that violence and insecurity 
function as push factor, reinforcing the social and structural dimension of internal migration. 
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Likewise, migration for educational reasons reflects the concentration of higher education 
institutions and training opportunities in the northeast. 
 
Migration among the northeastern region.  
In addition to analyzing processes toward the northeastern region it is fundamental to observe the 
internal interactions among its constituent entities, as these dynamics allow for better understanding 
of population flows at a regional scale. Table 4 accounts for this interstate mobility and shows how 
migratory exchanges between Coahuila, Tamaulipas, and Nuevo León underwent relevant changes 
between 2010 and 2020. 
Specifically, the case of Coahuila stands out; in 2010, 2,699 people migrated to Tamaulipas, a figure 
that decreased to 2,491 in 2020. This slight decrease may be related to transformations in the 
economic and labor conditions of Tamaulipas, as well as to security factors and the reconfiguration 
of job opportunities in Nuevo León, which has become more relevant as a center for attracting 
national and foreign investment. 
 

4ÁÂÌÅ τȢ -ÉÇÒÁÔÉÏÎ ÁÍÏÎÇ ÔÈÅ ÅÎÔÉÔÉÅÓ ÏÆ ÔÈÅ ÎÏÒÔÈÅÁÓÔÅÒÎ ÒÅÇÉÏÎȢ 

Year Entity / to  Tamaulipas  Nuevo Leon 

2010 Coahuila 2,699 9,277 
2020 Coahuila 2,491 6,468 
Year Entity / to  Coahuila Nuevo Leon 
2010 Tamaulipas 2,455 9,235 
2020 Tamaulipas 1,899 8,008 
Year Entity / to  Coahuila Tamaulipas 
2010 Nuevo Leon 10,151 13,168 
2020 Nuevo Leon 12,198 27,753 

3ÏÕÒÃÅȡ /×Î ÅÌÁÂÏÒÁÔÉÏÎȢ 

 
In line with the other states, the table also shows a general decrease in migration flows from 
Tamaulipas to Coahuila, falling from 2,445 migrants in 2010 to 1,899 in 2020. That reinforces the 
idea of a relative loss of attractiveness for migrants to the state of Tamaulipas, this fact its possibility 
due to security and safety. In contrast, Nuevo Leon has consolidated a central role in the migration 
dynamics, with a significantly increasing of flows received from Coahuila and Tamaulipas. However, 
Table 5, reveals that migration from Coahuila to other northeastern states are linked to work and 
family reasons. The total number of people leaving Coahuila are 6,468, particularly migrating to 
Nuevo Leon, the first reason is due to work (2,233) and the second are family reasons (2,017).  
Meanwhile, Tamaulipas and Nuevo León exhibit the most intense migration flows within the region. 
From Tamaulipas, 8,008 people migrate to Nuevo Leon, labor (3,137) and family (2,799). Also, Nuevo 
León consolidates its position as the main source of migration to neighboring states, with 12,198 
people migrating to Coahuila and 27,753 to Tamaulipas. In both cases, employment is the most 
significant reason (6,335 to Coahuila and 14,582 to Tamaulipas), followed by family and personal 
reasons. 
 

4ÁÂÌÅ υȢ -ÉÇÒÁÔÉÏÎ ÍÏÔÉÖÅÓ ÁÍÏÎÇ ÔÈÅ ÅÎÔÉÔÉÅÓ ÃÏÍÐÏÓÉÎÇ ÔÈÅ ÎÏÒÔÈÅÁÒÔÅÁÒÎ ÒÅÇÉÏÎ 

Motivation  Total  
Work - 

Related 
Familiar -related  Personal  Security -rrelated  Educational  Others  

 Coahuila 
Tamaulipas 2,491 880 665 266 249 332 99 
Nuevo León 6,468 2,233 2,017 1,352 18 133 715 

 Tamaulipas 
Coahuila 1,899 976 689 126 - 43 65 

Nuevo León 8,008 3,137 2,799 1,177 71 458 366 
 Nuevo Leon 

Coahuila 12,198 6,335 2,864 1,443 76 844 636 
Tamaulipas 27,753 14,582 6,067 2,146 2,305 1,762 891 

3ÏÕÒÃÅȡ /×Î ÅÌÁÂÏÒÁÔÉÏÎȢ 
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5. WELL-BEING, LABOR MARKET AND INTERGENERATIONAL MOBILITY. 
The analysis of subjective well-being and intergenerational mobility in the Northeast region of 
Mexico cannot be understood in isolation from the broader migratory dynamics that shape its 
demographic and labor market composition. The Northeast has historically functioned as one of 
Mexico's principal poles of labor attraction, drawing internal migrants predominantly from states in 
the south-center and Gulf regions of the country (Sorokin, 1927; Torche, 2021). This migratory flow 
is not merely a demographic phenomenon but a mobility process in the deepest sociological sense: 
individuals and households who relocate in search of better economic opportunities carry with them 
a set of expectations, reference points, and intergenerational comparisons that directly shape how 
they evaluate their own well-being (Nikolaev & Burns, 2014; Schuck & Steiber, 2018). The perception 
of having surpassed (or failed to surpass) the socioeconomic conditions of the household of origin 
constitutes a cognitive frame through which migrants and non-migrants alike assess the quality of 
their lives, making the joint analysis of subjective well-being and intergenerational mobility 
particularly informative in a context of sustained internal migration. The following figures examine 
these dimensions using data from the ENBIARE 2021, comparing the resident population of the 
Northeast, the top-five states of migrant origin to the region, and the national average across multiple 
indicators of life satisfaction, well-being domains, and perceived intergenerational progress in 
socioeconomic status, education, occupation, and standard of living (INEGI, 2021). 
The radar chart (Figure 1) makes visible the structural shape of subjective well-being across ten life 
domains, enabling a simultaneous comparison of the three groups. Two regularities stand out. First, 
family life (PA3_06) is the highest-scoring dimension for all groups ɂ national average 9.02, 
Northeast 9.15, top-five migrant states 8.94 ɂ suggesting that family satisfaction functions as a floor 
of well-being that is relatively insensitive to regional context. Second, public safety (PA3_11) is the 
lowest-scoring dimension across all groups and exhibits the greatest inter-group variation: the 
national average stands at 6.77, but the top-five migrant-origin states score only 6.44, while the 
Northeast reaches 7.09.  
This pattern is consistent with the geography of violence and insecurity in Mexico, where states such 
as Veracruz, Chiapas, and Estado de México face more severe public security challenges. The 
Northeast polygon is uniformly larger than both the national average and the migrant-origin states 
across all ten dimensions, with particularly pronounced advantages in socioeconomic level (+0.32 
vs. national), personal achievements (+0.30), personal relationships (+0.26), and future perspectives 
(+0.24). The top-five migrant states, by contrast, present a profile that falls below the national 
ÁÖÅÒÁÇÅ ÉÎ ÓÅÖÅÎ ÏÆ ÔÈÅ ÔÅÎ ÄÉÍÅÎÓÉÏÎÓȟ ×ÉÔÈ ÔÈÅ ÌÁÒÇÅÓÔ ÄÅÆÉÃÉÔÓ ÉÎ ÓÏÃÉÏÅÃÏÎÏÍÉÃ ÌÅÖÅÌ ɉϺπȢςρɊ ÁÎÄ 
ÓÁÔÉÓÆÁÃÔÉÏÎ ×ÉÔÈ ÃÉÔÙ ɉϺπȢσφɊȟ ÔÈÅ ÌÁÔÔÅÒ ÌÉËÅÌÙ ÒÅÆÌÅÃÔÉÎÇ ÔÈÅ ÕÒÂÁÎ ÃÏÎÇÅstion and inequality 
characteristic of high-density metropolitan areas. 
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&ÉÇÕÒÅ ρȢ -ÕÌÔÉÄÉÍÅÎÓÉÏÎÁÌ 7ÅÌÌȤ"ÅÉÎÇ 2ÁÄÁÒ 0ÒÏÆÉÌÅȢ 3ÏÕÒÃÅȢ 

/×Î ÅÌÁÂÏÒÁÔÉÏÎ ÂÁÓÅÄ ÏÎ ).%') ɉςπςρɊȢ 

 
The heatmap in Figure 2 ranks the 32 federal entities according to mean life satisfaction (PA1) and 
displays three dimensions at the same time: general life satisfaction, socioeconomic well-being, and 
satisfaction with future perspectives. The ranking shows a north-south gradient: the five best states 
in life satisfaction are all in the north or northwest of the country (Nuevo León (8.75), Coahuila (8.74), 
Colima (8.68), Baja California Sur (8.68) and Nayarit (8.58)) while the worst scores are concentrated 
in the southern and central states: Guerrero (8.11), Ciudad de México (8.12), Puebla (8.12) and 
Oaxaca (8.14). 
The three Northeast states, shown in blue, are located in the upper decile of the distribution for all 
three dimensions, corroborating the advantage demonstrated in Figures 1 and 2. The future 
perspectives dimension (especially) shows a clear geographic pattern in relation to the public safety 
dimension, with a much lower variance across states (8.00ɀ8.70) than that observed for 
socioeconomic well-being or safety in previous analyses, which indicates that optimism about the 
future is more evenly distributed across the national territory. 
But the Northeast continues to do better on this measure, with Coahuila (8.70) and Nuevo León (8.66) 
achieving the highest scores in the country, and Oaxaca (8.00), Puebla (8.02), and Ciudad de México 
(8.11) the lowest, all of which also fare poorly on the overall satisfaction and socioeconomic well-
being measures, thus creating a consistent profile of multidimensional disadvantage. Scores on 
future prospects for the top five migrant origin states are between 8.22 (Veracruz) and 8.40 (State of 
México), all below the Northeast average, which may, at least in part, reflect the structural pessimism 
associated with weaker labor market conditions and higher economic precarity in those origin 
contexts. 
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&ÉÇÕÒÅ ςȢ 3ÔÁÔÅȤ,ÅÖÅÌ 7ÅÌÌȤ"ÅÉÎÇ )ÎÄÉÃÁÔÏÒÓȢ  

 
The stacked bar panel (Figure 3) reveals both the dimension-specific structure of perceived 
intergenerational mobility and meaningful regional differentiation. Across all groups, educational 
opportunities (PI3) consistently show the highest proportion of perceived upward mobility ɂ 
approximately 69% nationally and in the Northeast, and 68% in the top-five migrant states ɂ 
reflecting the generational expansion of schooling access in Mexico over recent decades. 
Occupational position (PI4) and socioeconomic status (PI2) follow, with roughly 54ɀ58% reporting 
improvement over their parents' generation. The most striking dimension, however, is standard of 
living (PI5), which shows the lowest upward mobility perception and the highest downward 
mobility: 22% of national respondents and 24.4% of those in the top-five migrant states perceive 
their standard of living as worse than their parents', compared to only 16.4% in the Northeast.  
This Northeast advantage in PI5 is the largest regional difference observed in the entire panel and is 
consistent with the region's relatively stronger labor market and wage levels. The "not yet 
attempted" category in PI4 and PI5 (3.5ɀ7.9%) captures respondents who have not yet been able to 
make the intergenerational comparison, which may reflect younger cohorts still in early career 
stages or persistent structural barriers to economic participation. Taken together, the panel suggests 
that educational mobility has been broadly achieved across regions, but that this has not translated 
uniformly into improvements in occupational standing or material standard of living, a decoupling 
that points to structural barriers in the labor market and income distribution that educational 
attainment alone has not been sufficient to overcome. 
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&ÉÇÕÒÅ σȢ -ÏÂÉÌÉÔÙ 0ÁÎÅÌȢ  

3ÏÕÒÃÅȡ /×Î ÅÌÁÂÏÒÁÔÉÏÎ ÂÁÓÅÄ ÏÎ ).%') ɉςπςρɊȢ 

 
The figure 4 reveals a clear and monotonic positive association between perceived upward 
intergenerational mobility and subjective well-being across all three groups: individuals who 
perceive their socioeconomic status as better than that of their parents of origin report consistently 
higher life satisfaction than those who perceive it as similar or worse. This gradient is present 
nationally (Better: 8.55, Similar: 8.40, Worse: 7.77) but is most pronounced in the Northeast region, 
where the gap between those who perceive upward mobility and those who perceive downward 
mobility reaches 0.94 points (Better: 8.79, Worse: 7.85), compared to 0.89 in the top-five migrant 
states and 0.78 nationally.  
Two conclusions follow. First, the perception of intergenerational progress functions as a meaningful 
correlate of subjective well-being regardless of region, lending empirical support to the idea that 
mobility expectations and evaluations form part of the cognitive architecture of life satisfaction. 
Second, the Northeast premium is not limited to absolute well-being levels: even among those who 
perceive downward mobility, Northeast residents report higher mean satisfaction (7.85) than their 
counterparts in migrant-origin states (7.56), suggesting that regional context provides a buffer that 
moderates the negative subjective impact of perceived status decline. 

 
&ÉÇÕÒÅ τȢ ,ÉÆÅ 3ÁÔÉÓÆÁÃÔÉÏÎ ÂÙ 0ÅÒÃÅÉÖÅÄ )ÎÔÅÒÇÅÎÅÒÁÔÉÏÎÁÌ -ÏÂÉÌÉÔÙ ɉ0)ςɊȢ 

3ÏÕÒÃÅȡ /×Î ÅÌÁÂÏÒÁÔÉÏÎ ÂÁÓÅÄ ÏÎ ).%') ɉςπςρɊȢ 
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Figure 5 shows the income distribution among three population groups: the local population in the 
northeast region, migrants in the region, and individuals in their region of originɂthat is, people who 
did not migrate but remained in their state. The results show that the mean income level is similar 
across the groups, suggesting that migration does not substantially affect income improvement. 

 
&ÉÇÕÒÅ υȢ -ÏÎÔÈÌÙ ÉÎÃÏÍÅ ÉÎ ÔÈÅ ÏÒÉÇÉÎ ÍÉÇÒÁÎÔ ÒÅÇÉÏÎ ÁÎÄ ÎÏÒÔÈÅÁÓÔ ÒÅÇÉÏÎ 

3ÏÕÒÃÅȡ /×Î ÅÌÁÂÏÒÁÔÉÏÎ ÂÁÓÅÄ ÏÎ ).%') ɉςπςρɊȢ 

 
Figure 6 reveals the percentage distribution of educational attainment of migrants in the northeast 
region. It is important to note that most of the population arriving in the northeast region has only a 
basic education, including technical and non-specialized studies. This may also be related to the fact 
that some job offers, especially in Coahuila and Tamaulipas, do not require high levels of human 
capital, and that the migrant population is less specialized. 

 
&ÉÇÕÒÅ φȢ %ÄÕÃÁÔÉÏÎÁÌ ÌÅÖÅÌ ÏÆ ÍÉÇÒÁÎÔÓȢ 3ÏÕÒÃÅȡ /×Î ÅÌÁÂÏÒÁÔÉÏÎ 

 
Finally, Figure 7 examines income distributions by education level (fundamental versus 
professional) and group. The results preset that among individuals with fundamental education, 
median incomes are relatively similar across groups and remain at lower levels, though income 
dispersion is still evident. In contrast, individuals with professional education display higher median 
incomes along with greater variability, particularly in the region of origin. 



PROCEEDINGS | 2026 RSAI CONGRESS 

 

97 

 
&ÉÇÕÒÅ χȢ -ÏÎÔÈÌÙ ÉÎÃÏÍÅ ÂÙ ÔÙÐÅ ÏÆ ÅÄÕÃÁÔÉÏÎ 

3ÏÕÒÃÅȡ /×Î ÅÌÁÂÏÒÁÔÉÏÎ ÂÁÓÅÄ ÏÎ ).%')ȟ ςπςρȢ 

 
Taken together, the figures 5, 6 and 7 indicate that educational attainment plays a more significant 
role than migration status in shaping income outcomes. While migration does not appear to lead to 
meaningful differences in median income, higher education is clearly associated with improved 
income prospects and greater variability. Nevertheless, because most individuals are concentrated 
in lower and middle education levels, overall income levels remain modest, and inequality persists 
across all groups. 
 
6. CONCLUTIONS  
The study of internal migration is a complex issue that must be viewed from a multifaceted 
perspective; that is, people decide to migrate not only for economic reasons but also for reasons of 
well-being. In the case of the Northeast region, it has received an increasingly large influx of migrants 
from the south and central parts of the country. 
Places like Veracruz, the State of Mexico, and San Luis Potosí, to name a few, have suffered imbalances 
due to migration to other states. Likewise, these places exhibit low levels of well-being (both social 
and economic). The evidence drawn from the ENBIARE 2021 suggest that across all indicators 
examined (general life satisfaction, socioeconomic well-being, current life evaluation, and future 
expectations) in northeast region occupy the upper decile of the national distribution. The 
intergenerational mobility analysis adds an important explanatory layer to these findings. The 
perception of upward mobility operates as a consistent and significant correlate of life satisfaction 
across all three groups, with the gap between those who perceive improvement and those who 
perceive decline reaching nearly one full point on the satisfaction scale in the Northeast, the widest 
of all groups. 
This advantage is not limited to a single area: the radar profile shows that the Northeast far surpasses 
the average in all ten dimensions of life, with particularly marked gaps in socioeconomic status, 
prospects, and satisfaction with life. Likewise, levels of satisfaction with family life confirm that 
affective bonds are the most important component of subjective well-being, regardless of the 
regional context. 
In this sense, public policies can play an important role in addressing the asymmetries derived from 
it. On the one hand, it is important to stress that policies in the receiving regions should be geared 
towards strengthening infrastructure, access to adequate housing, and integration into the formal 
labor market so as to ensure that migrants can sustain and enhance their well-being over time. Yet, 
in the areas of origin, targeted investment in education, health services and local economic 
development is needed to reduce structural inequalities. 
Overall, the findings indicate that migration to the Northeast is motivated not only by economic 
factors but also by higher expectations of quality of life. The association between perceived upward 
mobility and life satisfaction underscores the importance of subjective aspects in migration decision-
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making. The findings underscore the necessity to interpret migration as a multidimensional 
phenomenon where economic, social and psychological factors converge. 
Finally, a comprehensive assessment of regional disparities requires to understand the phenomenon 
of internal migration from a welfare point of view. Together, objective conditions and subjective 
perceptions can help policymakers and researchers more easily identify the mechanisms that 
perpetuate regional advantages and disadvantages. 
 
REFERENCES 
Campuzano, E. P., & Rodríguez, A. G. (2025). Migraciones internas en México. Miradas desde la 

geografía humana. UNAM, Instituto de Geografía. 
Consejo Nacional de Población. CONAPO. (2020). Índice de marginación 2020. 

https://www.inegi.org.mx/app/cuadroentidad/Hgo/2021/03/3_28  
Consejo Nacional de Evaluación de la Política de Desarrollo Social. (CONEVAL). (2022). Medición de 

pobreza 2022: Anexo estadístico de la pobreza en México.  
https://www.coneval.org.mx/Medicion/MP/Paginas/AE_pobreza_2022.aspx 

Gil-Everaert, I., Masferrer, C., & Chávez, O. R. (2023). Concurrent displacements: return, waiting for 
asylum, and internal displacement in northern Mexico. Journal on Migration and Human 
Security, 11(1), 125-148. 

Instituto Nacional de Estadística y Geografía (INEGI). (2010). 2010 Population and Housing Census. 
INEGI. https://www.inegi.org.mx/programas/ccpv/2010/  

Instituto Nacional de Estadística y Geografía (INEGI). (2020). 2020 Population and Housing Census. 
INEGI. https://www.inegi.org.mx/programas/ccpv/2020/  

Instituto Nacional de Estadística y Geografía (INEGI). (2021). Encuesta Nacional de Bienestar 
Autorreportado (ENBIARE) 2021. INEGI. 
https://www.inegi.org.mx/programas/enbiare/2021/   

Instituto Nacional de Estadística y Geografía (INEGI). (2023). National Occupation and Employment 
Survey (ENOE) 2023. INEGI. https://www.inegi.org.mx/programas/enoe/  

INEGI. (2023). Tasa de crecimiento media anual de la población por entidad federativa, años censales 
2010 y 2020. 
https://www.inegi.org.mx/app/tabulados/interactivos/?pxq=Poblacion_Poblacion_03_13b8b
dfc-8744-4623-a652-03cb6901fd47 

INEGI (2025); Encuesta Nacional de Ocupación y Empleo (ENOE) (2025).  
https://www.inegi.org.mx/programas/enoe/15ymas/#microdatos  

INEGI (2025) Encuesta Nacional de Victimización y Percepción de Seguridad Pública (ENVIPE) 2025, 
https://www.inegi.org.mx/programas/envipe/2025/#tabulados  

Juárez Díaz, D., & García Amador, C. (2025). Evolución y causas de la migración interna en México: un 
análisis de los periodos 1995-2000 y 2015-2020. Revista Pueblos y fronteras digital, 20. 

Lara López, F., Vázquez Morán, I., & Manríquez García, N. (2024). Migración por motivos laborales al 
interior de la república mexicana: Un análisis geoespacial para la población de Mazatlán, 
Sinaloa. Revista Internacional de Estudios Migratorios (RIEM), 14(2), 61ɀ94. 
https://doi.org/10.25115/riem.v14i2.10151  

Navarrete-Suárez, J. (2024). Migración latinoamericana en México: cambios y continuidades en la 
incorporación laboral. Estudios demográficos y urbanos, 39(2). 

Nikolaev, B., & Burns, A. (2014). Intergenerational mobility and subjective well-being: Evidence from 
the General Social Survey. Journal of Behavioral and Experimental Economics, 53, 82ɀ96. 
https://doi.org/10.1016/j.socec.2014.08.005   

Quijas Cristerna, S. P., & Hernández López, R. A. (2023). Migración desordenada, insegura e irregular. 
México frente a los flujos de migrantes. Carta económica regional, 36(132), 97-122. 

Rodríguez García, C., & Aguayo Téllez, E. (2023). Discriminación salarial hacia los migrantes internos 
en México. Un análisis en la media y por decil de ingreso. Revista de economía, 40(100), 108-
128. 

Rodríguez, O. (2022). ¿De dónde salieron y a dónde se fueron? Migración interna de regiones de alta 
violencia en México en las últimas dos décadas. EURE (Santiago), 48(144), 1-23. 

https://www.inegi.org.mx/app/cuadroentidad/Hgo/2021/03/3_28
https://www.coneval.org.mx/Medicion/MP/Paginas/AE_pobreza_2022.aspx
https://www.inegi.org.mx/programas/ccpv/2010/
https://www.inegi.org.mx/programas/ccpv/2020/
https://www.inegi.org.mx/programas/enbiare/2021/
https://www.inegi.org.mx/programas/enoe/
https://www.inegi.org.mx/app/tabulados/interactivos/?pxq=Poblacion_Poblacion_03_13b8bdfc-8744-4623-a652-03cb6901fd47
https://www.inegi.org.mx/app/tabulados/interactivos/?pxq=Poblacion_Poblacion_03_13b8bdfc-8744-4623-a652-03cb6901fd47
https://www.inegi.org.mx/programas/enoe/15ymas/#microdatos
https://www.inegi.org.mx/programas/envipe/2025/#tabulados
https://doi.org/10.25115/riem.v14i2.10151
https://doi.org/10.1016/j.socec.2014.08.005


PROCEEDINGS | 2026 RSAI CONGRESS 

 

99 

Rodríguez, O., & Masferrer, C. (2024). Migración por inseguridad y violencia en México previo a la 
pandemia de Covid-19: vulnerabilidades y características. salud pública de méxico, 66(2, mar-
abr), 130-136. 

Schuck, B., & Steiber, N. (2018). Does intergenerational educational mobility shape the well-being of 
young Europeans? Evidence from the European Social Survey. Social Indicators Research, 
139(3), 1237ɀ1255. https://doi.org/10.1007/s11205 -017-1731-8  

Sobrino-Figueroa, L. J. (2023). Movilidad residencial intrametropolitana en México, 2000-
2020. Papeles de población, 29(115), 97-117. 

Sobrino-Figueroa, J. (2024). Movilidad por motivo de trabajo en zonas metropolitanas de México, 2000-
2020 (No. 80644). Naciones Unidas Comisión Económica para América Latina y el Caribe 
(CEPAL). 

Sobrevilla Vázquez, R., Valdez Ramírez, R. I. (2025) El efecto de la migración interna laboral en los 
salarios de México. Huellas de la Migración, [S.l.], v. 9, n. 18, p. 103-123, abr. ISSN 2594-
2832. https://doi.org/10.36677/hmigracion.v9i18.20122 .  

Sorokin, P. A. (1927). Social mobility. Harper & Brothers. 
Torche, F. (2021). Intergenerational mobility research in Latin America. In The Oxford handbook of 

social stratification (pp. 741ɀ764). Oxford University Press. 
https://doi.org/10.1093/oxfordhb/9780190945992.013.35   

Varela Llamas, R., Ocegueda Hernández, J. M., & Castillo Ponce, R. A. (2017). Migración interna en 
México y causas de su movilidad. Perfiles latinoamericanos, 25(49), 141-167. 

 

https://doi.org/10.1007/s11205-017-1731-8
https://doi.org/10.36677/hmigracion.v9i18.20122
https://doi.org/10.1093/oxfordhb/9780190945992.013.35


PROCEEDINGS | 2026 RSAI CONGRESS 

 

100 

15 

CHARACTERIZATION OF DAILY MOBILITY AND EMPLOYMENT 
SUBCENTERS IN THE SALTILLO METROPOLITAN AREA 

THROUGH SPATIAL ANALYSIS 

)ÇÎÁÃÉÏ *ÁÖÉÅÒ #ÒÕÚ 2ÏÄÒþÇÕÅÚмȟ .ÁÉÍ -ÁÎÒþÑÕÅÚ 'ÁÒÃþÁмȟ )ÓÒÁÅÌ 6ÜÚÑÕÅÚ -ÏÒÜÎн 
м!ÕÔÏÎÏÍÏÕÓ 5ÎÉÖÅÒÓÉÔÙ ÏÆ #ÏÁÈÕÉÌÁȟ -ÅØÉÃÏȢ н!ÕÔÏÎÏÍÏÕÓ 5ÎÉÖÅÒÓÉÔÙ ÏÆ 4ÁÍÁÕÌÉÐÁÓȟ -ÅØÉÃÏ 

Abstract  

This research analyzes the spatial distribution of the economic activities in the Saltillo Metropolitan 
Area in 2020, to identify its polycentric structure and the location of employment subcenters. Spatial 
analysis techniques and Geographic Information Systems (GIS) are used, such as the National 
Directory of Economic Units Statistics (DENUE), disaggregated by economic activity subsector. The 
double threshold method is used to identify employment subcenters, analyzing their most relevant 
aspects: number, size and density. During the period of analysis were identified 12 subcenters of 
employment, which aggregate a total of 7,402 economic units, with an estimated 128,075 employed 
people and 82 subsectors of economic activity. The results show dynamism of the economic activities 
of the metropolitan area. 
 
Keywords: Metropolitan area, spatial patterns, employment subcenters, polycentric structure, 
double threshold. 
 
1. INTRODUCTION 
In order to explain contemporary socioeconomic configurations it is fundamental to understand the 
territory as a dynamic framework where actors, resources and productive activities interact. The 
spatial and territorial dynamics have a direct impact on population distribution, daily mobility, 
employment opportunities and urban structure (Harvey, 2009). In this sense, the territory is not only 
a physical container for activities, but also a historical and social product in permanent 
transformation, where economic and labor relations are territorialized (Lefebvre, 1974). 
Intermediate cities like Saltillo show the influence of territorial dynamics in the labor market 
configuration, and also the functional specialization of urban space. 
The study of employment subcenters has become relevant in the last decades as a tool to understand 
patterns of decentralization, specialization and polycentrism within urban areas (Giuliano and Small, 
1991). Thus, employment subcenters are understood as spatial concentrations of economic activities 
formed in a relatively small area. By their size, they have a strong impact on the generation and 
absorption of the employment demand that they support. These points are called subcenters when 
they are nodes of attraction of employment, not the primary center of employment generation, but 
to an intermediate degree. The analysis of employment subcenters is based on the flows of labor 
supply and demand and the degree of attraction or expulsion between different employment 
destinations. The employment subcentres analysis is conducted according to the flow of labour 
supply and demand and the degree of attraction or expulsion between different employment 
ÄÅÓÔÉÎÁÔÉÏÎ ÐÏÉÎÔÓ ɉ3ȭÁÎÃÈÅÚȟ ςπςσȠ 3ÏÂÒÉÎÏȟ ςπςυɊȢ 
These subcenters are important nodes of concentration of productive activities and specialized 
employment and their identification allows to characterize the spatial distribution of labor 
opportunities. The study of their location and hierarchy offers essential elements for understanding 
the structure of the labor market, territorial inequalities and the flows of mobility associated with 
them (Garrocho and Campos, 2007). In territories that have shifted towards dispersed or polycentric 
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urban models, the acknowledgement of these subcenters is essential to the design of public policies 
oriented towards equity and competitiveness. 
The Saltillo Metropolitan Area (ZMS, for its acronym in Spanish) is in the State of Coahuila. It has a 
radial shape, relatively simple, with a single metropolitan center. The data available makes it possible 
to identify the main actors supplying and demanding labor, the main activity sectors in both the 
supply and demand of employment, and the profile of the employment population according to its 
education levels, monthly income, and the type of company that employs them (Orihuela and Sobrino, 
2023). It is composed of the three municipalities: Arteaga, Ramos Arizpe, and Saltillo. It has a 
population of 1,031,779 inhabitants, an occupied surface area of 31,117.8 hectares, and a population 
density of 33.2 inhabitants/ha. Additionally, it has an urban population of 996,551 inhabitants and a 
rural population of 35,228 inhabitants. Furthermore, it records a GDP of 123,627 million pesos and 
a total of 229,314 employed persons (SEDATU et al., 2024). 
This article aims to characterize the labor market in Saltillo through the modeling of employment 
subcenters. This approach allows not only for the identification of the spatial distribution of 
economic activities but also for an understanding of the territorial logic that sustains their 
functioning. In a context where productive restructuring and urban expansion continuously 
reconfigure labor dynamics, addressing the phenomenon from a spatial perspective helps reveal 
trends, inequalities, and the potential of the local territory. By modeling employment subcenters, this 
ÓÔÕÄÙ ÓÅÅËÓ ÔÏ ÇÅÎÅÒÁÔÅ Á ÃÏÍÐÒÅÈÅÎÓÉÖÅ ÒÅÁÄÉÎÇ ÏÆ 3ÁÌÔÉÌÌÏÓȭÓ ÌÁÂÏÒ ÍÁÒËÅÔ ÔÈÁÔ ÃÏÎÓÉÄÅÒÓ ÂÏÔÈ ÔÈÅ 
economic and spatial dimensions of urban development. 
To address the identification and modeling of employment subcenters within the metropolitan area, 
the National Statistical Directory of Economic Units (DENUE) is utilized. This INEGI database records 
the geographic location and characteristics of economic establishments in Mexico. Based on this 
source, Exploratory Spatial Data Analysis (ESDA) techniques are applied, understood as a set of 
statistical and geographic methods that allow for the identification of patterns of concentration, 
autocorrelation, and territorial clustering of economic phenomena. These techniques facilitate the 
detection of non-evident spatial structures and contribute to delimiting areas of functional 
specialization and relevant employment nodes (Anselin, 1995). 
 
Urban morphology - polycentric structure  
The formulation of the New Urban Economics (NUE) in the 1960s, led by Alonso (1964), Muth (1969), 
and Mills (1972), introduced a monocentric paradigm in which accessibility determined urban land 
value (Balat, 2002, cited in Vargas, 2013). From the theoretical approach, individuals choose their 
location by considering travel costs, assuming that proximity to the workplace reduces commuting 
and increases the willingness to pay for rent (Vargas, 2013). 
The models from this stage maintain that the Central Business District (CBD) concentrates economic 
activity, such that population density and rents decrease as the distance from the center increases 
(Alonso, 1964; Arribas-Bel and Sanz-Gracia, 2014; Sobrino, 2025). This centrality was justified by 
both accessibility criteria and advantages associated with face-to-face contacts, market 
concentration, and cultural elements. 
Table 1, on the other hand, provides a clear visualization of the structural, analytical and functional 
differences between the monocentric and polycentric models. Monocentrism is based on the classical 
theory of New Urban Economics with authors such as Alonso, Muth and Mills who assume a single 
center (CBD) that concentrates employment, services and rent. Polycentrism arises as an empirical 
and conceptual response to the urban changes of the late 20th century. 
In the latter, several subcenters have functional relevance, create their own rent gradients and 
change mobility patterns. Similarly, analytical methods evolve from a first theoretical-deductive 
approach to empirical strategies based on density thresholds, gravitational models, network analysis, 
or spatial clustering. This is a sign of a movement from theoretical abstraction to a territorial and 
functional verification. 
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4ÁÂÌÅ ρȢ 4ÈÅÏÒÅÔÉÃÁÌ 0ÅÒÓÐÅÃÔÉÖÅÓ ÏÆ -ÏÎÏÃÅÎÔÒÉÓÍ ÁÎÄ 0ÏÌÙÃÅÎÔÒÉÓÍ 

Dimension  Monocentrism (NUE)  Polycentrism  

Theoretical 
framework 

Alonso (1964); Muth (1969); Mills 
(1972). 

Giuliano & Small; McMillen & McDonald; Roca et al. 

Core assumption A single CBD concentrates employment 
and services. 

Multiple nodes with labor and functional relevance. 

Key Mechanism Commuting costs and radial accessibility. Employment distribution, interactions between 
nodes, and hinterlands. 

Rent Prediction Descending radial rent/density gradient. Multiple and 102iscontinuous gradients; rents 
depend on proximity to subcenters. 

Mobility  CBD-oriented flows; radially 
concentrated trips. 

Multipolar mobility; shorter average distance but 
higher O-D complexity. 

Typical 
Identification 
Methods 

Theoretical spatial equilibrium models. Density thresholds, spatial clustering, network 
analysis, gravity models. 

Typical Empirical 
Evidence 

Historically concentrated cities validated 
in contexts with strong centrality. 

Cities with employment suburbanization; examples 
in the U.S., China, and Latin American cities. 

Planning 
advantages 

Analytical simplicity; policies focused on 
the center. 

Opportunity for decentralization, equity, and 
sustainability; grater functional resilience. 

Limitations  It underestimates heterogeneity and can 
be anachronistic in contemporary 
metropolises. 

It requires inter -jurisdictional governance; it may 
lead to spatial fragmentation and urban sprawl if 
not regulated. 

Policy implications Focus investments on the center and 
implement transit -oriented development 
(TOD). 

Promote interconnected nodes, services, and 
multimodal transport; institutional coordination.  

3ÏÕÒÃÅȡ !ÕÔÈÏÒȭÓ Ï×Î ÅÌÁÂÏÒÁÔÉÏÎȢ 

 
In the Mexican case, scientific output has prioritized studies of specific cities with quantitative tools 
to delimit subcenters (Sobrino, 2025). Suárez and Delgado (2009) and Montejano-Escamilla (2015), 
in a similar vein, conclude through gravity models and network analysis that Mexico City exhibits a 
polycentric structure, without losing the structural centrality of its historic core. 
Overall, the Mexican literature shows the consolidation of polycentric structures and a tendency to 
extend them to intermediate cities, sustained by different conceptual and methodological approaches 
but with converging empirical bases. The debate is no longer about whether polycentrism exists, but 
rather about criteria to define, measure and integrate it into contemporary territorial planning. 
 
2. CHARACTERIZATION OF THE SALTILLO METROPOLITAN AREA 
The Saltillo Metropolitan Zone (ZMS), made up of the municipalities of Saltillo, Ramos Arizpe and 
Arteaga, is one of the most dynamic industrial centers in northern Mexico. The population of the 
conurbation was over one million inhabitants, Saltillo being the main nucleus, according to the 2020 
Population and Housing Census carried out by INEGI. This demographic concentration has been 
closely related to the development of manufacturing activities, mainly in the automotive, metal-
mechanical and auto parts sectors, which generate production linkages and formal employment. 
Saltillo municipality is the one with the highest demographic and economic weight within the 
metropolitan. It has become a regional center for services, commerce and industry with almost 
880,000 inhabitants (2020). For its part, Ramos Arizpe has experienced accelerated growth driven 
by industrial parks and automotive sector companies, which is reflected in a high density of formal 
employment. In absolute number of people, Arteaga is smaller, but complementary, as a place for 
housing expansion, services and activities related to light manufacturing and tourism (See Table 2). 
According to the 2024 National Occupation and Employment Survey (ENOE; INEGI, 2024), it reflects 
that the economic structure of the State of Coahuila is constituted mainly by the tertiary activities 
with 57.3% of the employed population, while the commerce represents 17.3%. The manufacturing 
sector continues to be the main engine of metropolitan development, especially in the municipalities 
of Ramos Arizpe and Saltillo. More than three quarters of the employed population are in formal 
employment, but niches of informality and self-employment persist, accounting for around one-third 
of all labor positions according to the ENOE. 
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With regard to income levels, the 2024 National Survey of Household Income and Expenditures 
(ENIGH) (INEGI, 2025) for the state states that the average current income per household per quarter 
is greater than 75,000 constant pesos. The metropolitan area generally has levels higher than the 
state average in formal industry-related areas, while peri-urban areas and self-employed worker 
segments present greater gaps. Education, gender and type of occupation differences continue to be 
crucial determinants of labour market insertion and economic mobility (See Table 2). 
In summary, it is characterized by: (1) a solid industrial base that coordinates urban growth and the 
labor market; (2) a growing tertiary sector linked to worker consumption and production chains; (3) 
relatively high income levels in relation to the national average; and (4) the persistence of internal 
inequalities in terms of labor distribution. These dynamics create challenges in terms of urban 
planning, productive diversification and reduction of informality, and opportunities to increase 
regional productivity and socioeconomic inclusion. 
 

4ÁÂÌÅ ςȢ #ÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ÏÆ ÔÈÅ 3ÁÌÔÉÌÌÏ -ÅÔÒÏÐÏÌÉÔÁÎ !ÒÅÁ 

Indicator (2020 / 2022)  Saltillo  Ramos Arizpe Arteaga 

Total population (2020 Census) 879,958 167,214 82,847 
Estimated economic participation* (ÉÇÈ ɉЂφπ ϷɊ (ÉÇÈ ɉЂφπ ϷɊ -ÅÄÉÕÍ ɉЂυυ ϷɊ 
Dominant economic base Manufacturing, 

commerce, and services 
Automotive 
manufacturing 

Services, tourism, and 
light manufacturing 

Formal employment (ENOE 
estimate / state-level baseline) 

>75 % >75 % ~70 % 

Estimate informality 25ɀ30 % 25ɀ30 % 30ɀ35 % 
Average household current 
income** 

Higher than the state 
average 

Consistent with the 
state average 

Slightly below the state 
average 

Strategic sector Automotive, metal-
mechanical, services 

Automotive industry 
and logistics 

Tourism, agroindustry, 
services 

ɕ 4ÈÅ %./% ÄÏÅÓ ÎÏÔ ÄÉÓÁÇÇÒÅÇÁÔÅ ÄÁÔÁ ÂÙ ÍÕÎÉÃÉÐÁÌÉÔÙȠ ÈÏ×ÅÖÅÒȟ ÔÈÅ ÐÅÒÃÅÎÔÁÇÅÓ ÁÒÅ ÂÁÓÅÄ ÏÎ ÓÔÁÔÅ 

ÁÖÅÒÁÇÅÓ ÁÎÄ ÌÁÂÏÒ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ÏÂÓÅÒÖÅÄ ÉÎ ÅÁÃÈ ÌÏÃÁÌÉÔÙȢ ɕɕ %ÓÔÉÍÁÔÅÓ ÂÁÓÅÄ ÏÎ %.)'( ςπςς ÆÏÒ #ÏÁÈÕÉÌÁ 

ÁÎÄ ÍÕÎÉÃÉÐÁÌ ÅÃÏÎÏÍÉÃ ÓÐÅÃÉÁÌÉÚÁÔÉÏÎȢ 

3ÏÕÒÃÅȡ !ÕÔÈÏÒȭÓ Ï×Î ÅÌÁÂÏÒÁÔÉÏÎȢ 

 
3. MATERIALS AND METHODS 
As input, the identification of employment subcenters of the Saltillo Metropolitan Area for the year 
2020 was carried out using the classification of economic activity subsectors applied by the National 
Institute of Statistics and Geography (INEGI), based on the 2023 edition of the North American 
Industry Classification System (NAICS) (INEGI, 2023). Besides, the double-threshold method was 
adopted in their definition, based on the use of two reference thresholds, the first one related to the 
magnitude of employment, and the second one to the density of employment (Garrocho & Campos, 
2007). Therefore, employment concentrations that exceed the established thresholds are considered 
employment subcenters or high-concentration zones. 
The main input used was information from the 2020 edition of the National Statistical Directory of 
Economic Units (DENUE) (INEGI, 2020), as well as data from the 2020 Population and Housing 
Census (INEGI, 2021a) and the Geostatistical Framework (INEGI, 2021b) for the study area. The 
information was disaggregated at the economic activity subsector level, incorporating all activities 
considered in the 2023 NAICS, as well as at the urban Basic Geostatistical Area (AGEB) scale. 
The collected information underwent a normalization process for analysis using geostatistical 
techniques. In defining the employment subcenters, the approach proposed by Giuliano and Small in 
1990 (Garrocho & Campos, 2007) was used; among its advantages is its simple application to urban 
areas with polycentric structures, as well as its optimal conditions for application across different 
regions in Mexico. Consequently, employment subcenters were defined as those areas or AGEBs that 
record the following aspects: 

 An employment magnitude greater than the metropolitan area average plus one standard 
deviation & An employment density greater than the metropolitan area average. 
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The thresholds established for defining employment subcenters were operationalized using the 
following arithmetic expression (Garrocho & Campos, 2007): 

ὈὭȟί ὈὩȟίȟὸ 
ὓὭȟί  Ὁὧȟίȟὸ  ὛὝὈ Ὁὧȟίȟὸ 

Where: 
IEs = Local Specialization Index of the Subcenter "s"; 
Es, i = Employment of subcenter "s" in sector "i"; 
Es, t = Total employment of subcenter "s" 
EST, i = Employment in sector "i" across the study area subcenters; 
EST, t = Total employment of the study area subcenters 
To identify the different levels of diversification or specialization within the study area at the urban 
!'%" ÌÅÖÅÌȟ ÔÈÅ Ȱ,ÏÃÁÌ 3ÐÅÃÉÁÌÉÚÁÔÉÏÎ )ÎÄÅØȱ ɉ,3)Ɋ ×ÁÓ ÕÓÅÄ ÆÏÒ ÅÁÃÈ !'%"Ȣ 4ÈÉÓ ÉÎÄÅØ ×ÁÓ ÏÂÔÁÉÎÅÄ 
by relating the percentage of employment in each sector within an AGEBɂrelative to the total 
employment of the metropolitan areaɂto the total employment of each AGEB, resulting in the 
following arithmetic expression (Garrocho & Campos, 2007): 

ὍὉίὉίȟὭȾὉίȟὸȾὉὛὝȟ
Ὥ

ὉὛὝ
ȟὸ 

Where:  
IES = Local Specialization Index of AGEB "s"; 
Es, i = Employment of AGEB "s" in subsector "i" 
Es, t = Total employment of AGEB "s" 
EST, i = Employment in subsector "i" across the study area AGEBs 
EST, t = Total employment of the study area AGEBs   
The results indicate that values closer to one represent areas with greater economic diversification 
or a broader presence of economic subsectors. Conversely, values closer to zero indicate a trend 
toward economic specialization or low diversity of economic subsectors. Furthermore, to estimate 
the employment volume per economic unit within the study area, the following ranges were defined, 
as shown in the table below: 
 

4ÁÂÌÅ σȢ $ÅÆÉÎÅÄ ÒÁÎÇÅÓ ÔÏ ÅÓÔÉÍÁÔÅ ÅÍÐÌÏÙÍÅÎÔ ÖÏÌÕÍÅ ÐÅÒ ÅÃÏÎÏÍÉÃ ÕÎÉÔ 

Employment Range  0 - 5 6 - 10 11 - 30 31 - 50 51 - 100 101 - 250 251 + 
Employees 3 8 20 40 75 175 400 

3ÏÕÒÃÅȡ !ÕÔÈÏÒȭÓ Ï×Î ÅÌÁÂÏÒÁÔÉÏÎȢ  

 
For the 2020 case, the threshold for identifying employment subcenters was defined using the 
following parameters: 

 Employment Magnitude = 2,179 jobs; Employment Density = 15.646856 jobs/ha 
Furthermore, in addition to analyzing urban process dynamics, spatial analysis techniques based on 
spatial econometrics were employed. In this case, Exploratory Spatial Data Analysis (ESDA) was 
applied to the centrality values obtained for each AGEB in the study area. Using the spatial 
autocorrelation tool (Global Moran's I), this technique measures spatial autocorrelation based on 
locations (AGEBs) and feature values (centrality). By analyzing a set of features and an associated 
attribute, it allows for an evaluation of whether the expressed pattern is clustered, dispersed, or 
random (De Corso & Pinilla, 2017). 
Moran's I refers to the distribution of a variable across space or territory and indicates the presence 
or absence of spatial autocorrelation. It is considered a global statistic because it summarizes the 
territorial distribution pattern of the phenomenon under study into a single value. This value ranges 
from -1 to 1, allowing for an evaluation of whether the data is dispersed, randomly distributed, or 
organized in a negative or positive manner. Consequently, it identifies a spatial dependence pattern, 
which is reflected spatially through the formation of clusters or groupings (Pérez et al., 2022). 
Additionally, it is supported by Local Indicators of Spatial Association (LISA), which identify spatial 
clusters or groupings of the analyzed variable. This allows for the identification of favorable or 
contradictory environments based on the clustering of a specific number of features or AGEBs that 
may share economic or interterritorial synergies (Buzai & Montes, 2021). The results show clusters 
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where a state or territorial unit presents a high or low value for the variable, surrounded by others 
exhibiting similar behavior, as well as spatial outliers or extreme values. The advantage of this 
method is that it determines not only the existence of spatial autocorrelation but also its specific 
location (Pérez et al., 2022). 
It is important to clarify that spatial autocorrelation measures and analyzes the degree of 
dependence between observations of a phenomenon in a geographic space. This can be quantified by 
ÍÅÁÎÓ ÏÆ -ÏÒÁÎȭÓ ) ÏÒ 'ÅÁÒÙȭÓ #Ȣ "ÏÔÈ ÒÅÑÕÉÒÅ Á ÓÐÁÔÉÁÌ ×ÅÉÇÈÔÓ ÍÁÔrix that specifies the strength of 
the relationship between neighboring observations. Positive spatial autocorrelation means 
clustering of similar values in the geographic space or territory. However, a negative autocorrelation 
suggests that the adjacent values are more different than usual, which in spatial terms appears like a 
checkerboard pattern (Bhatta, 2010). 
Thus, the Local Moran's I Index of Spatial Autocorrelation was calculated with GeoDa 1.22.0.20 . The 
variable of analysis was the centrality degree of each AGEB in the study area . The parameters of the 
defined pseudo p-value were calculated by computing tÈÅ ÐÒÏÐÏÒÔÉÏÎ ÏÆ ,ÏÃÁÌ -ÏÒÁÎȭÓ ) )ÎÄÅØȟ 
reflected through 999 permutations to ensure reliable inference. In addition, the pseudo p-value 
threshold obtained was 0.05, which allowed to identify statistically significant clusters. 
 
4. EMPLOYMENT SUBCENTERS IN THE SALTILLO METROPOLITAN AREA IN 2020 
Note that the study area for the identification of employment subcenters for the year 2020 consisted 
of a total of 428 AGEBs. Only 404 of them had available information and were used as the universe 
for subcenter identification. The 404 units have 34,713 economic units, an estimated 334,501 
ÅÍÐÌÏÙÅÅÓ ÁÎÄ Á ÔÏÔÁÌ ÐÏÐÕÌÁÔÉÏÎ ÏÆ ωψωȟπρσ ÐÅÒÓÏÎÓȢ !Ó ÆÏÒ ÔÈÅ ÂÅÈÁÖÉÏÒ ÏÆ ȰÃÅÎÔÒÁÌÉÔÙȱ ÉÎ ÔÈÅ 3ÁÌÔÉÌÌÏ 
Metropolitan Area, the highest values are in the central part of the consolidated urban area, as well 
as in a cluster in the southern part, with centrality ranges between 112.328846 and 222.760015. 
These values illustrate a high concentration of economic activities as depicted in Figure 1. 
 

 
&ÉÇÕÒÅ ρȢ #ÅÎÔÒÁÌÉÔÙ ÏÆ ÔÈÅ 3ÁÌÔÉÌÌÏ -ÅÔÒÏÐÏÌÉÔÁÎ !ÒÅÁ ɉςπςπɊ 

3ÏÕÒÃÅȡ /×Î ÅÌÁÂÏÒÁÔÉÏÎ ÂÁÓÅÄ ÏÎ ÔÈÅ 'ÅÏÓÔÁÔÉÓÔÉÃÁÌ &ÒÁÍÅ×ÏÒË ɉ).%')ȟ ςπςρɊȢ 

 

In the consolidated urban area, the highest values tend to behave in a dispersed manner, with a 
staggered behavior of high and low values. The highest scores are in the central zone of the 
metropolitan area, in neighborhoods such as Universidad, Los Maestros, Insurgentes and part of 
República Norte. Another cluster in a center-northeast direction is at Villa Olímpica, Villa Olímpica 
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Oriente and La Salle. The third important group is located in the northeast of the neighborhood of 
Francisco Villa and in Paraje de Los Pinos. On the other hand, it is interesting to note the similarity in 
spatial behavior between centrality and the spatial distribution of the different economic units, as 
shown in Figure 2, where more economic activities are concentrated in the central area of the 
consolidated urban zone. Throughout this analysis period, a total of 82 economic subsectors were 
identified, in ×ÈÉÃÈ ÔÈÅ Ȭ2ÅÔÁÉÌ ÔÒÁÄÅ ÏÆ ÇÒÏÃÅÒÉÅÓȟ ÆÏÏÄȟ ÂÅÖÅÒÁÇÅÓȟ ÉÃÅ ÁÎÄ ÔÏÂÁÃÃÏȭ ×ÅÒÅ ÔÈÅ ÍÏÓÔ 
prevalent with 5,761 economic units. 
 

 
&ÉÇÕÒÅ ςȢ $ÉÓÔÒÉÂÕÔÉÏÎ ÏÆ %ÃÏÎÏÍÉÃ 5ÎÉÔÓ ÉÎ ÔÈÅ 3ÁÌÔÉÌÌÏ -ÅÔÒÏÐÏÌÉÔÁÎ !ÒÅÁ ɉςπςπɊ 

3ÏÕÒÃÅȡ /×Î ÅÌÁÂÏÒÁÔÉÏÎ ÂÁÓÅÄ ÏÎ ÔÈÅ .ÁÔÉÏÎÁÌ 'ÅÏÓÔÁÔÉÓÔÉÃÁÌ &ÒÁÍÅ×ÏÒË ɉ).%')ȟ ςπςρɊȢ 

 
In the central zone of the consolidated urban area, an AGEB was found with 1,395 economic units, 
estimated to employ 8,438 people and with a population of 1,495 inhabitants. Besides, it has 40 
economic subsectors, thus, there is a high diversification of economic activities. It is important to 
point out that the values closer to 0 indicate areas with a greater economic specialization and those 
closer to 1 indicate areas with a greater economic diversity regarding the behavior of the varying 
degrees of economic diversification for each AGEB within the metropolitan area. Such a behavior is 
exemplified in Fig. 3. 
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&ÉÇÕÒÅ σȢ %ÃÏÎÏÍÉÃ ÄÉÖÅÒÓÉÆÉÃÁÔÉÏÎ ÏÆ ÔÈÅ 3ÁÌÔÉÌÌÏ -ÅÔÒÏÐÏÌÉÔÁÎ !ÒÅÁ ɉςπςπɊȢ 

3ÏÕÒÃÅȡ /×Î ÅÌÁÂÏÒÁÔÉÏÎ ÂÁÓÅÄ ÏÎ ÔÈÅ .ÁÔÉÏÎÁÌ 'ÅÏÓÔÁÔÉÓÔÉÃÁÌ &ÒÁÍÅ×ÏÒË ɉ).%')ȟ ςπςρɊȢ 

 
In addition, regarding the areas with the highest economic diversification, two zones of significant 
dynamism are identified, corresponding to the central parts of Saltillo and Ramos Arizpe. Both areas 
exhibit diversification values ranging from 0.414635 to 0.585366, which translates to a range of 34 
to 48 economic subsectors. Furthermore, it is observed that the AGEBs following this trend 
concentrate more than 100 economic units each. Furthermore, regarding the behavior of centrality 
and employing spatial association techniquesɂspecifically the Global Moran's I Indexɂa value of 
0.462 was obtained, as shown in Figure 4. This result translates into the identification of several 
spatial clusters of territorial units with similar values across the metropolitan area in 2020. Another 
relevant element to highlight regarding the behavior of the scatterplot is that the slope of the 
regression line, formed with the abscissa axis, indicates the significance of the existing 
autocorrelation. An intermediate spatial autocorrelation is identified, which refers to spatial units 
clustered within the High-High, Low-High, Low-Low, and High-Low quadrants. 
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&ÉÇÕÒÅ τȢ -ÏÒÁÎȭÓ ) 'ÌÏÂÁÌ !ÕÔÏÃÏÒÒÅÌÁÔÉÏÎ 3ÃÁÔÔÅÒ 0ÌÏÔ ɉςπςπɊȢ 

3ÏÕÒÃÅȡ /×Î ÅÌÁÂÏÒÁÔÉÏÎ ÂÁÓÅÄ ÏÎ ÔÈÅ ÄÅÇÒÅÅ ÏÆ ÃÅÎÔÒÁÌÉÔÙȢ 

 
Furthermore, regarding the clusters identified in the metropolitan area through the analysis of the 
centrality variableɂas shown in Figure 5ɂfour types of clusters are identified: High-High, Low-Low, 
Low-High, and High-Low. The most significant is the High-High type, where four distinct groupings 
are identified. The largest of these are located in the central zones of Saltillo and Ramos Arizpe; the 
third grouping is identified in the Valles de las Flores Infonavit neighborhood (Saltillo), and the fourth 
corresponds to the Fidel Velazquez and Torremolinos neighborhoods (Ramos Arizpe). 
 

 
&ÉÇÕÒÅ υȢ #ÅÎÔÒÁÌÉÔÙ ÃÌÕÓÔÅÒ ÁÎÁÌÙÓÉÓ ÏÆ ÔÈÅ 3ÁÌÔÉÌÌÏ -ÅÔÒÏÐÏÌÉÔÁÎ !ÒÅÁ ɉςπςπɊȢ 

3ÏÕÒÃÅȡ #ÏÍÐÉÌÅÄ ÂÙ ÔÈÅ ÁÕÔÈÏÒ ÂÁÓÅÄ ÏÎ ÔÈÅ 'ÅÏÓÔÁÔÉÓÔÉÃÁÌ &ÒÁÍÅ×ÏÒË ɉ).%')ȟ ςπςρɊȢ 
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Regarding the Low-Low type clusters, 11 groupings were identified within the consolidated urban 
area; of these, nine are located in the municipality of Saltillo, one in Ramos Arizpe, and another in 
Arteaga. As for the Low-High cluster type, seven groupings were identified, mostly located in Saltillo, 
with two in Ramos Arizpe. Concerning the High-Low type cluster, three groupings were identified: 
two located on the periphery of Saltillo's urban area and one in Arteaga. Regarding the characteristics 
of each cluster identified in the metropolitan zone, as shown in Table 4, the most frequent is the Low-
Low type, present in 45 AGEBs. This cluster has 123,415 inhabitants, representing 12.48% of the 
urban population, and 1,918 economic units with 10,495 workers. Its surface area covers 2,358.69 
hectares, which is 9.8% of the total urban area. 
In second place is the High-High type cluster, present in 44 AGEBs with a population of 83,186 
inhabitants, representing 8.41% of the urban population. This cluster concentrates 10,359 economic 
units (29.84% of the total), which employ an estimated 107,439 people (32.12% of the total), 
covering an area of 2,558.07 hectares (10.63% of the total urban area). 
 

4ÁÂÌÅ τȢ #ÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ÏÆ ÃÅÎÔÒÁÌÉÔÙ ÃÌÕÓÔÅÒÓ ÉÎ ÔÈÅ 3ÁÌÔÉÌÌÏ -ÅÔÒÏÐÏÌÉÔÁÎ !ÒÅÁ ɉςπςπɊȢ 

Cluster 
type  

Number 
of AGEB´s 

Total 
population 
2020  

Percentage Total of 
economic 
units  

Percentage Total of 
employees  

Percentage 

High-High 44 83,186 8.41 10,359 29.84 107,439 32.12 
Low-Low 45 123,415 12.48 1,918 5.53 10,495 3.14 
Low-High 8 15,132 1.53 516 1.49 6,679 2.00 
High-Low 3 1,897 0.19 256 0.74 10,950 3.27 
Non 
significant 

304 765,383 77.39 21,664 62.41 198,938 59.47 

Total 404 989,013 100.00 34,713 100.00 334,501 100.00 

 
In third place is the Low-High type cluster, present in 8 AGEBs with a population of 15,132 
inhabitants and 516 economic units (1.49% of the total), employing an estimated 6,679 people (2% 
of the total) across an area of 343.41 hectares (1.43% of the urban surface). In fourth place is the 
High-Low type cluster, present in three AGEBs with a population of 1,897 inhabitants; it concentrates 
256 units (0.74% of the total), employing an estimated 10,950 people over a surface area of 724.39 
hectares (3.01% of the total). 
The identified employment subcenters in the metropolitan area are shown in Figure 6 and Table 5. 
There were 12 subcenters, all of which met the criteria for high concentrations of economic units and 
employees. These subcenters have a population of 43,030 inhabitants (4.35% of the total) and 
concentrate 7,402 economic units (21.32% of the total). In addition, they use an estimated 128,075 
persons (38.29% of the total) on a surface area of 3,021.52 hectares (12.55% of the total urban area). 
The main subcenter is located in the central part of Saltillo, and consists of eight AGEBs with 30,201 
inhabitants (3.05% of the total). It has 5,618 economic units (16.18% of the total) and employs an 
estimated 72,349 persons (21.63%), and covers 1,304.4 hectares (5.42% of the total). Of the 
remaining employment subcenters, most are in Saltillo, totaling six in all. These concentrate a 
population of 36,832 inhabitants (3.72% of the total), and 6,536 economic units (18.83% of the total), 
with an estimated employment of 88,557 people (26.47% of the total) on an area of 1,787.84 
hectares. 
On the other hand, five subcenters are identified in Ramos Arizpe, comprising seven AGEBs with a 
population of 6,142 inhabitants (0.62% of the total). These subcenters concentrate 827 economic 
units (2.38% of the total), employing an estimated 33,765 people (10.09% of the total) over a surface 
area of 1,090.11 hectares (4.53% of the total urban area). 
Similarly, an employment subcenter was identified in Arteaga, comprising one AGEB with a 
population of 56 inhabitants (0.01% of the total). It hosts 39 economic units (0.11% of the total), 
employing an estimated 5,753 people (1.72% of the total) across a surface area of 143.57 hectares 
(0.60% of the total urban area). 
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&ÉÇÕÒÅ φȢ %ÍÐÌÏÙÍÅÎÔ ÓÕÂÃÅÎÔÅÒÓ ÉÎ ςπςπȢ 

3ÏÕÒÃÅȡ /×Î ÅÌÁÂÏÒÁÔÉÏÎ ÂÁÓÅÄ ÏÎ ÔÈÅ .ÁÔÉÏÎÁÌ 'ÅÏÓÔÁÔÉÓÔÉÃÁÌ &ÒÁÍÅ×ÏÒË ɉ).%')ȟ ςπςρɊȢ 

 
4ÁÂÌÅ υȢ #ÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ÏÆ ÅÍÐÌÏÙÍÅÎÔ ÓÕÂÃÅÎÔÅÒÓ ÉÎ ςπςπȢ 

Subcenter  Number 
of  
AGEB´s 

Total 
population 
in 2020  

Percentage Total of 
economic 
units  

Percentage Total of 
employees  

Percentage 

1 (Main 
subcenter)-
Saltillo 

18 30,201 3.05 5,618 16.18 72,349 21.63 

2-Saltillo 1 904 0.09 273 0.79 3,824 1.14 
3-Saltillo 1 26 0.00 83 0.24 2,707 0.81 
4-Saltillo 1 2,591 0.26 170 0.49 2,336 0.70 
5-Saltillo 1 1,007 0.10 83 0.24 4,009 1.20 
6-Arteaga 1 56 0.01 39 0.11 5,753 1.72 
7-Ramos 
Arizpe 

1 0 0.00 27 0.08 2,756 0.82 

8-Ramos 
Arizpe 

3 5,160 0.52 603 1.74 7,587 2.27 

9-Ramos 
Arizpe 

1 0 0.00 20 0.06 3,770 1.13 

10-Ramos 
Arizpe 

1 0 0.00 127 0.37 16,093 4.81 

11-Ramos 
Arizpe 

1 982 0.10 50 0.14 3,559 1.06 

12-Saltillo 1 2,103 0.21 309 0.89 3,332 1.00 
Rest of urban 
area 

373 945,983 95.65 27,311 78.68 206,426 61.71 

Total 404 989,013 100.00 34,713 100.00 334,501 100.00 

 
5. SPATIAL BEHAVIOR DISCUSSION 
Employment subcenters in the Saltillo Metropolitan Area are spaces where labor supply and demand 
are concentrated. The dynamics of occupations and employment profiles reveal specific 
characteristics, as well as the interaction between different subcenters based on the daily movement 
of workers. It is estimated that the concentration pattern of labor supply and demand also translates 
into a concentration of daily worker mobility, as individuals move toward subcenters offering greater 
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employment opportunities. This dynamic is captured in indicators such as employability, 
unemployment, and underemployment rates, as well as labor mobility between subcenters (Sánchez, 
2023; Sobrino, 2025). 
The structure of labor supply and demand, determined by different sectors of activity, is the primary 
cause of this mobility pattern, which is shaped by the location of job sources and the characteristics 
of workers seeking employment. For these reasons, in addition to examining the structure of 
occupations and employers, the analysis also considers the educational levels required by the labor 
market, as well as employability, unemployment, and underemployment rates, alongside the daily 
mobility of workers between subcenters (Albarrán et al., 2023). 
Employment subcenters in the Saltillo Metropolitan Area contribute to the regional economy by 
generating wealth and creating jobs, although their impact in terms of Gross Domestic Product (GDP) 
is limited. Nevertheless, these subcenters offer employment alternatives for those unable to secure 
adequate work in the primary city, effectively reducing the distance between residence and 
workplace. This leads to lower transportation costs and a higher quality of life for these residents. 
Furthermore, the presence of companies in these areas fosters local development by allowing 
individuals to access resources without having to commute to the city center (Burboa, 2023). 
The location of subcenters in small communities limits the number of available jobs, leading 
companies in these areas to hire individuals from other populations, thereby generating a daily 
mobility phenomenon. Even so, the number of people who commute to other locations to work under 
conditions of underemployment is very low. Consequently, the availability of jobs in populations near 
Saltillo helps prevent residents from leaving the region in search of employment, which often implies 
migrating to the U.S. border. However, the limited job supply and its insufficient quality compared to 
the Monterrey Metropolitan Area cause that region to continue acting as a primary attraction hub for 
migrants (Arzaluz & Zamora, 2021; Aparicio et al., 2022). 
 
Challenges and limitations in the spatial location of employment subcenters  
Employment subcenters contribute to the region's economic development through job creation and 
income generation. However, they also face challenges that limit their expansion, such as low 
educational levels among the population, insufficient or poorly maintained infrastructure, traffic 
congestion, and the lack of a governance framework to coordinate different levels of government and 
the public and private sectors. Additionally, a significant constraint is that the majority of these jobs 
are temporary (Navarro et al., 2023). 
The employment subcenters in the Saltillo Metropolitan Area did not arise from explicit decisions of 
public policy makers. Rather, the phenomenon has been the subject of governmental attention for 
over a decade, influencing the planning and operation of related policies and programs. These efforts 
seek to demonstrate the foundations, objectives, design, implementation, observed results and 
effectiveness of the 2020 interventions, as well as a proposed set of indicators to evaluate its 
performance (Trejo, 2024). 
The attention of the government is evidenced by the existence of urban planning mechanisms that 
identify the generation and availability of jobs as key aspects for regional development, as well as the 
formulation of programs that explicitly seek to contribute to the infrastructure and services that 
sustain these subcenters. These interventions aim to support the development of transportation 
infrastructure, public safety, health and education, since they are important to enhance job quality, 
mobility dynamics and social cohesion between subcenters and distant municipalities. Thus, 
government programs and projects at the state and municipal levels are analyzed to find areas that 
require more attention (López, 2023). 
One of the subcenters with the highest job supply density is located in Ramos Arizpe, characterized 
as a neuralgic hub for the region's economic activity. This subcenter concentrates various factories 
and companies that generate a constant flow of employment and personnel. The area's proximity to 
the municipality of Saltillo has allowed the population of Ramos Arizpe to achieve better incomes and 
a higher quality of life than in other municipalities in the region. This improvement is reflected in a 
high Human Development Index (HDI). Despite this, the lack of upper secondary and higher 
education institutions has forced the population to commute to the city of Saltillo to continue their 
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academic training. These daily commutes have generated congestion that affects both the 
population's quality of life and the region's productive processes (Orihuela & Sobrino, 2023). 
 
6. CONCLUSIONS 
Employment subcenters are areas featuring clusters of companies across one or more sectors where 
production functions are concentrated, supporting the regional economy and absorbing a portion of 
labor supply and demand. By 2020, the Saltillo Metropolitan Area was a region where population and 
economic growth had driven an increase in job supply and demand. It has been observed that 
population growth is not always supported by the regional economy, leading to intensified mobility 
issues. Despite this dynamic within the metropolitan space, it has not yet been analyzed from the 
perspective of employment subcenters. 
For their identification within the metropolitan area of analysis, the double-threshold methodology 
was employed, which considers employment dynamics across the metropolitan space, in this case at 
the urban AGEB scale. A slight increase in economic activity is expected for the Saltillo Metropolitan 
Area, albeit below the potential growth rate. Furthermore, some long-term trends, such as 
automation and robotization, which have seen an abrupt global advancement following the 
pandemic, could lead to a decrease in the volume of labor demand in the immediate future. 
However, in the short-term the expected labor shortage in northern Mexico along with the 
establishment of new production centers, especially in the advanced manufacturing sector, will 
increase the demand for labor in the region. This strong demand, as well as migratory flows, will have 
a positive impact on the economy of the metropolitan area of Saltillo. In addition, for a period after 
working in the United States, unskilled workers will return to their hometowns for a period, and the 
remittances are expected to increase. Finally, it is worth emphasizing, from a brief analysis of the 
labor market of the Saltillo Metropolitan Area and a contrast between the supply of occupations, 
wages and prices within the metropolitan area and those abroad, the determinants of the population 
to seek employment outside the region, as well as the mobility of workers between employment 
subcenters, from which we can infer some trends in terms of employment dynamics. 
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THE PARADOX OF CULTURAL GROWTH: CO-EVOLUTION OF 
CULTURAL GENES, INNOVATION NETWORKS, AND 

KNOWLEDGE TRAPS IN CHINA 

-ÉÎÇØÉÁ (Å 

$ÅÐÁÒÔÍÅÎÔ ÏÆ %ÃÏÎÏÍÉÃÓȟ 3ÉÃÈÕÁÎ 5ÎÉÖÅÒÓÉÔÙ ÏÆ 3ÃÉÅÎÃÅ Ǫ %ÎÇÉÎÅÅÒÉÎÇȟ :ÉÇÏÎÇ #ÉÔÙȟ 3ÉÃÈÕÁÎ 0ÒÏÖÉÎÃÅȟ #ÈÉÎÁ 

Abstract  

This paper revisits Joel Mokyr's "Culture of Growth" hypothesis within a regional science framework, 
identifying a "Cultural Paradox of Growth" across 285 Chinese prefecture-level cities from 2018 to 
2020. We operationalize the H-B-F (HeterogeneityɀBridgingɀFiltering) framework using a novel 
Composite Cultural Diversity Index (CCDI) decomposed into two theoretically distinct types: 
historically -determined cultural genesɂdialect fragmentation (DDI) and religious diversity (RCDI), 
denoted H-structuralɂand dynamically-accumulated diversityɂmigration-induced cultural 
entropy (MCE), denoted H-dynamic. Applying the appropriate identification strategy for each type 
(cross-sectional OLS with year fixed effects for time-invariant H-structural; two -way city-year fixed 
effects for H-dynamic), we uncover a striking opposing-sign result: H-structural diversity 
significantly reduces inter-ÃÉÔÙ ÉÎÎÏÖÁÔÉÏÎ ÎÅÔ×ÏÒË ÃÅÎÔÒÁÌÉÔÙ ɉɼ Ѐ ϺπȢςχψȟ Ð Ѓ πȢπρɊȟ ×ÈÉÌÅ (-dynamic 
ÄÉÖÅÒÓÉÔÙ ÓÔÒÏÎÇÌÙ ÐÒÏÍÏÔÅÓ ÉÔ ɉɼ Ѐ ϹπȢχφωȟ Ð Ѓ πȢπρɊȢ 4ÈÉÓ Ïpposing pattern explains why prior 
studies using composite indices have produced contradictory findings: the two mechanisms cancel 
each other in aggregation. Bridging capital emerges as the dominant positive facilitator across all 
ÓÐÅÃÉÆÉÃÁÔÉÏÎÓ ɉɼ Ѐ ϹπȢφφψȟ Ð Ѓ πȢπρɊȟ ×ÉÔÈ ÉÔÓ ÅÆÆÅÃÔ ÓÔÒÏÎÇÅÓÔ ÉÎ ÃÅÎÔÒÁÌ ÁÎÄ ×ÅÓÔÅÒÎ ÃÉÔÉÅÓ ×ÈÅÒÅ 
innovation infrastructure is most constrained. Spatial Durbin Model estimation reveals a "Spillover 
Paradox": geographic proximity generates negative competitive spillovers, while network -based 
proximity generates positive cooperative ones. Exponential Random Graph Models (ERGM) uncover 
an "Evolution Paradox": despite network densification between 2018 and 2020, cultural homophily 
and preferential attachment push the system toward stratification rather than diversification, risking 
systemic knowledge traps. The three paradoxes are integrated in the H-B-F framework, 
demonstrating that institutional designɂnot the raw quantity of diversityɂdetermines whether 
cultural heterogeneity serves as an engine or a brake on regional innovation. 
 
Keywords:  China; Cultural Evolution; Innovation Networks; Knowledge Trap; Spatial Durbin Model. 
 
1. INTRODUCTION: THE THREE PARADOXES OF CULTURAL GROWTH 
The fundamental relationship between culture, knowledge creation, and sustained economic growth 
lies at the core of economic history and contemporary regional science. Joel Mokyr's influential 
"Culture of Growth" hypothesis posits that a specific set of cultural traitsɂnamely, intellectual 
humility, tolerance for diverse ideas, and institutional incentives for sharing knowledgeɂwere the 
essential ingredients that ignited the European Industrial Enlightenment, driving the self-sustaining 
engine of innovation. This perspective suggests that the willingness to create and participate in an 
open "market for ideas" is the ultimate determinant of a region's long-run prosperity. Following this 
logic, much of the contemporary economic geography literature has focused on agglomeration 
dynamics, emphasizing the role of urban density and cultural diversity in facilitating the critical 
interactions necessary for knowledge spillovers. 
However, the empirical efficacy of diversity as a consistent engine of innovation is increasingly 
questioned. While high-diversity environmentsɂthe global hubs and metropolitan centersɂ
unquestionably generate novelty, they simultaneously exhibit high rates of innovation stagnation, 
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sometimes referred to as "knowledge traps," once the initial phase of rapid growth subsides. This 
emerging empirical reality presents a Cultural Paradox of Growth : the very evolutionary 
mechanisms and high-density environments designed to foster an open market for ideas can 
inadvertently lead to cognitive overload, resource drainage, and the rigid clustering of suboptimal 
innovation paths. Existing theoretical models, which tend to focus unidirectionally on maximizing 
diversity or minimizing transaction costs, struggle to explain this non-linear, self-limiting dynamic 
where cultural heterogeneity eventually ceases to be a net positive. The key missing piece in this 
debate is a granular framework that captures the process by which cultural inputs are transformed 
into productive knowledge outputs within regional networks, moving beyond simple input-output 
correlations. 
To resolve this paradox, this paper introduces and operationalizes a Heterogeneity ɀBridging ɀ
Filtering (H -B-F) theoretical framework . This framework argues that the relationship between 
cultural diversity (Heterogeneity) and innovation is entirely dependent on two mediating forces: 
Bridging  and Filtering . Bridging refers to the connective capacity of a regional network, specifically 
the organizational, institutional, and relational mechanisms that translate latent cultural differences 
into productive, cross-disciplinary interactions. Filtering, conversely, represents the inertial forcesɂ
cultural homophily, administrative borders, institutional rigidity, and high cognitive distanceɂthat 
inhibit the productive exchange of diverse ideas, leading to the rapid clustering of similar actors and 
the exclusion of novel, distant knowledge. Only when Bridging mechanisms are strong enough to 
overcome Filtering capacity can cultural heterogeneity realize its full innovative potential. The H-B-
F model thus allows us to test the precise conditions under which diversity succeeds or fails, 
providing a necessary refinement to the prevailing "more diversity is better" orthodoxy in regional 
economic policy. 
Utilizing the expansive and rapidly evolving urban landscape of Chinaɂa crucial laboratory for 
understanding state-guided knowledge evolutionɂwe conduct a rigorous empirical analysis. Our 
data spans a balanced panel of 285 prefecture-level Chinese cities from 2018 to 2020. Critically, we 
introduce a unique, micro-level dataset derived from internet search behavior, allowing us to 
accurately proxy regional "cultural genes"  and operationalize the crucial metrics of effective 
cultural diversity (ECD) and the H-B-F indicators. This empirical strategy is coupled with advanced 
spatial econometric and network simulation techniques. We employ a Spatial Durbin Model (SDM) 
to estimate the complex spatial interdependence and non-linearities, and we utilize the Exponential 
Random Graph Model (ERGM) to simulate the self-organizing evolutionary paths of inter-city 
innovation networks. 
The central contributions of this paper rest on the empirical identification and structural explanation 
of three novel paradoxes challenging the conventional wisdom in regional science: 
First, we operationalize Mokyr's "Culture of Growth" hypothesis within a regional science framework 
by developing a Diversity Innovation Index System (DIIS) that explicitly distinguishes historically-
determined cultural genes (H-structural: dialect and religious diversity) from dynamically-
accumulated diversity (H-dynamic: migration-induced cultural entropy). This decomposition 
resolves a foundational empirical puzzle: prior research has reported contradictory effects of cultural 
diversity on innovation because it conflates two mechanisms with opposite theoretical predictions. 
H-structural diversity encodes historical cognitive boundaries that raise coordination costs in inter-
city collaboration, whereas H-dynamic diversity introduces new knowledge recombination 
opportunities through the mixing of heterogeneous knowledge carriers. Our identification strategyɂ
cross-sectional OLS for time-invariant H-structural variables (which exhibit zero within-city 
temporal variation over the sample period), and two-way fixed effects for H-dynamic variablesɂ
provides a methodologically rigorous basis for separating these effects. A key empirical finding is 
ÔÈÁÔ ÂÏÔÈ ÅÆÆÅÃÔÓ ÁÒÅ ÌÁÒÇÅ ÁÎÄ ÓÉÇÎÉÆÉÃÁÎÔ ÂÕÔ ÏÆ ÏÐÐÏÓÉÔÅ ÓÉÇÎ ɉɼͺ(ȤÓÔÒÕÃÔÕÒÁÌ Ѐ ϺπȢςχψɕɕɕ ÖÓȢ 
ɼͺ(ȤÄÙÎÁÍÉÃ Ѐ ϹπȢχφωɕɕɕɊ, explaining why composite CCDI indices yield near-zero estimates in panel 
specifications that absorb time-invariant variation through city fixed effects.Ὑ 
Second, we identify a Ȱ$ÉÖÅÒÓÉÔÙ 0ÁÒÁÄÏØȱ and a Ȱ3ÐÉÌÌÏÖÅÒ 0ÁÒÁÄÏØȱ at the city level using 
nonlinear spatial econometrics. Contrary to the linear "more is better" assumption in agglomeration 
economics, we provide robust evidence of a tipping point in cultural diversity (CCDIπȢτυ). 
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Furthermore, we reveal that while high-diversity hubs thrive, they often generate negative 
innovation spillovers to their neighbors, creating a "shadow of agglomeration" effect that demands 
spatial coordination. 
Third, applying Exponential Random Graph Models (ERGM) to inter-city innovation networks, we 
uncover an Ȱ%ÖÏÌÕÔÉÏÎ 0ÁÒÁÄÏØȢȱ We find that while diversity drives individual city growth, the 
network self-organizes based on strong administrative and cultural homophily. This network 
structure, characterized by triadic closure and strong ties among similar actors, effectively locks 
regions into suboptimal evolutionary growth paths by minimizing exposure to radical, distant 
knowledge. We demonstrate that this structural characteristic is the mechanism by which regional 
systems become susceptible to the knowledge trap ɂnot from a lack of potential diversity, but from 
a failure of the network to achieve sufficient Bridging. 
In synthesizing these three paradoxes, this study offers a compelling theoretical pivot for regional 
policy. It argues that focusing solely on maximizing urban agglomeration and diversity is insufficient 
and potentially counterproductive. Instead, regional policy efforts should prioritize the construction 
of deliberate Bridging mechanisms ɂgovernance structures, institutional frameworks, and 
network platformsɂthat can proactively manage diversity, prevent information overload, and 
unlock the productive potential of heterogeneity. Escaping the knowledge trap requires a shift in 
focus from inputs (diversity) to processes (Bridging). The remainder of the paper are organized as 
follows: Section 2 introduces the H-B-F theoretical framework and formalizes the hypotheses; 
Section 3 details the data and variable construction; Section 4, presents and discusses the empirical 
results; Section5 concludes with policy implications and future research directions. 
 
2. THEORY AND MODEL 
2.1 Knowledge Creation: The Berliant ɀFujita (BF) Micro -foundation  
The BerliantɀFujita (BF) framework provides the micro-foundation for how interactions among 
heterogeneous agents generate new knowledge (Berliant & Fujita, 2008). Consider two agents i and 
j (e.g., firms, researchers, or cities) with knowledge sets K  and +. Their knowledge stocks decompose 
into: 

ὲ ḳὑ᷊ὑɉÓÈÁÒÅÄ ÃÏÍÍÏÎ ËÎÏ×ÌÅÄÇÅɊ 

ὲ ḳ
ὑ

ὑ
ȟὲ ḳ

ὑ

ὑɉÄÉÆÆÅÒÅÎÔÉÁÌ ËÎÏ×ÌÅÄÇÅ ÃÏÍÐÏÎÅÎÔÓɊ
 

The collaborative idea-generation rate ÁϫÉÊϬ is: 

ὥ ‍ὲ ὲὲ ȟπ — ρȟױ‍ πȢ ɉρɊ 

Common knowledge n  facilitates communication (weighted by ʃɊȟ while differential knowledge n  
supplies novelty (weighted by 1 ɀ ʃɊȢ4ÈÅ #ÏÂÂɀDouglas form implies interior optimality: neither 
complete homogeneity (n  O  πɊ ÎÏÒ ÔÏÔÁÌ ÈÅÔÅÒÏÇÅÎÅÉÔÙ ɉÎ O  πɊ ÍÁØÉÍÉÚÅÓ ÃÏÌÌÁÂÏÒÁÔÉÏÎȢ 
Aggregating across feasible pairs within region r, define a recombination efficiency: 

ɮ ḳ ύ ὄ

ȟᶰ

ὥȟױ
Ћύ

Ћὄ
πȟ  ɉςɊ 

where ύ ὄ  captures how bridging capital increases the likelihood that heterogeneous agents 

meet and successfully exchange ideas. Higher ὄ improves match quality and quantity, raising 
productivity of the knowledge recombination engine. 
 
2.2 Cultural Mechanisms: The Mokyr Network Structure  
-ÏËÙÒȭÓ ɉςπρφɊ ÃÕÌÔÕÒÁÌ ÅÖÏÌÕÔÉÏÎ ÔÈÅÏÒÙ ÅØÐÌÁÉÎÓ ÈÏ× ÓÏÃÉÅÔÉÅÓ ÇÅÎÅÒÁÔÅ ÁÎÄ ÓÅÌÅÃÔ ÉÄÅÁÓ ÔÈÒÏÕÇÈ 
competition and selection among cultural variants. We adapt this to modern regional systems by 
embedding cultural bridging and filtering as institutional parameters regulating knowledge creation 
and adoption. 
(1) Bridge capital and candidate ideas  
Bridges connect distinct knowledge pools, increasing exposure to diverse cognitive inputs (ὑ ).In 
modern settings, they correspond to physical (transport) and virtual (digital) infrastructures, inter-
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city research collaboration, and shared scientific norms. Let " represent cultural bridge capital 
(trust, interoperability, communication codes).It scales the productivity of existing knowledge bases 
ɉ0 ȟ 4  ÄÅÎÏÔÉÎÇ ÐÒÏÐÏÓÉÔÉÏÎÁÌ ÁÎÄ ÔÅÃÈÎÉÃÁÌ ËÎÏ×ÌÅÄÇÅ ÓÔÏÃËÓɊȡ 

ὔ ‗ὄ ὖὝȟ‗ὄ πȟױ‌ȟ‍ πȢ ɉσɊ 

Thus, stronger bridging environments magnify idea generation and diversity activation. 
(2) Filter stringency and adoption  
Filters select, vet, and legitimize ideas through institutional mechanismsɂpeer review, patenting, 
venture screening, and ethical oversight. 
,ÅÔ &  ᶰ ɍπȟ ρɎ ÉÎÄÅØ filter stringencyȠ ÁÄÏÐÔÉÏÎ ÔÈÒÏÕÇÈÐÕÔ 3ɉ& Ɋ ÓÁÔÉÓÆÉÅÓ 3ᴂɉ& Ɋ Ѓ πȢ 
The adopted innovation flow is: 

ὃ ὛὊױὔ ὛὊױ‗ὄ ὖὝȢ ɉτɊ 

Moderate filtering improves average quality, while excessive filtering suppresses diversity and 
throughput. 
(3) Effective Cultural Diversity (ECD)  
We propose that innovation depends not on raw cultural diversity (╗◄) perse, but on Effective 
Cultural Diversity (╔╒╓◄). We define ╔╒╓◄as a function in which bridging capital (║◄) amplifies the 
productive potential of diversity, while filtering mechanisms (╕◄) impose non-linear constraints that 
stabilize or dampen its effects: 

╔╒╓░◄ ♪╗░◄ẗ║░◄ ♫╕░◄ 

Here, ♪captures the efficiency of access to diverse ideas and networks, whereas ♫represents the 
ÃÏÓÔÓ ÏÆ ÃÏÇÎÉÔÉÖÅ ÐÒÏÃÅÓÓÉÎÇ ÏÒ ÉÎÓÔÉÔÕÔÉÏÎÁÌ ÒÉÇÉÄÉÔÙ ÔÈÁÔ ÌÉÍÉÔ ÔÈÅ ÒÅÁÌÉÚÁÔÉÏÎ ÏÆ ÄÉÖÅÒÓÉÔÙȭÓ ÂÅÎÅÆÉÔÓȢ 
Further conceptualize raw cultural diversity Ὄ(e.g., measured by Shannon entropy) as being 
dynamically moderated by bridging and filtering processes. Specifically, bridges activate  ÄÉÖÅÒÓÉÔÙȭÓ 
communicative and integrative potential, while filters attenuate  its effective range. This yields: 

ɜḳὌ ρ ‫ὄ ρ ‫Ὂ ȟ‫ȟ‫ πȢ ɉυɊ 
ɜ  ÉÓ ÔÈÅ ÅÆÆÅÃÔÉÖÅ ÃÕÌÔÕÒÁÌ ÄÉÖÅÒÓÉÔÙ ÔÈÁÔ ÅÎÔÅÒÓ ÂÏÔÈ ÉÎÎÏÖÁÔÉÏÎ ÔÅÃÈÎÏÌÏÇÙ ÁÎÄ ÐÒÅÆÅÒÅÎÃÅÓȟ 
integrating heterogeneity, communicability, and selection, thus represents the effective cultural 
diversity that feeds into both the innovation production functiÏÎ ÁÎÄ ÁÇÅÎÔÓȭ ÐÒÅÆÅÒÅÎÃÅ ÆÏÒÍÁÔÉÏÎɂ
integrating heterogeneity, communicability, and selective adaptation within a unified framework. 
 
2.3 Endogenous Diversity Preference in Knowledge Production  
We extend the BFɀMokyr mechanism into the DixitɀStiglitz love-of-variety framework. Each city r  
hosts a continuum of differentiated varieties with upper-tier utility:  

Ὗ ὅȟ ὅȟȟπ ‘ ρȟ 

ὅȟ ὼ ὺ Ὠὺױ
ᶰ

ȟ„ ρȢ ɉφɊ 

Cultural endogeneity of preferences 
Effective diversity ῲ ÒÁÉÓÅÓ ÃÏÎÓÕÍÅÒÓȭ ÌÏÖÅ-of-variety by lowering substitution elasticity: 

„ „ ‪ɜȟ‪ πȟױ„ ρȢ ɉχɊ 
(ÅÎÃÅȟ ÍÏÒÅ ȰÁÃÔÉÖÁÔÅÄȱ ÈÅÔÅÒÏÇÅÎÅÉÔÙ ɉÔÈÒÏÕÇÈ ÈÉÇÈ " ÁÎÄ ÍÏÄÅÒÁÔÅ &Ɋ ÉÎÔÅÎÓÉÆÉÅÓ ÄÅÍÁÎÄ ÆÏÒ 
differentiated goods and ideas. 
The manufacturing price index is: 

ὖ ὲ ὴ† ȟ ɉψɊ 

×ÈÅÒÅ Î  ÉÓ ÔÈÅ ÎÕÍÂÅÒ ÏÆ ÖÁÒÉÅÔÉÅÓ ÆÒÏÍ ÃÉÔÙ Óȟ Ð  ÉÔÓ ÍÉÌÌ ÐÒÉÃÅȟ ÁÎÄ †  І ρ ÔÈÅ ÉÃÅÂÅÒÇ ÔÒÁÄÅ ÃÏÓÔȢ 
 
2.4 Firms, Productivity, and Variety Entry  
In each producing city s, a representative firm for variety v uses knowledge labor ὒȟ.  

Unit cost ὧ 
 ύ ȟ

 ὃȟ fixed cost f, and markup pricing yield: 
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ὴ „ ȅ
ὧ

„ ȅ ρ
ȟ„ ȅ ρȟ ɉωɊ 

Ὑ „ ȅὪύ ȟȢ  ɉρπɊ 
Aggregate demand across destinations implies revenue  

Ὑ ὴ Ὁ† ὖ  

Total factor productivity links knowledge and effective diversity: 
ὃ ὃὑɜȟ‌ȟ– πȢ ɉρρɊ 

 
Effective diversity thus raises productivity through both supply (knowledge efficiency) and demand 
(variety valuation) channels. 
 
2.5 Knowledge Dynamics, Spatial Spillovers, and Adoption  
#ÉÔÙ ÒȭÓ ËÎÏ×ÌÅÄÇÅ ÓÔÏÃË ÅÖÏÌÖÅÓ ÁÓȡ 

ὑ ‗ɮɜ ‏ ‫ ὑ ‏ȟ‏ὑȟ‏ πȢ ɉρςɊ 

Adopted innovations (e.g., patents) are: 
Ὅ ὛὊὑȢ ɉρσɊ 

Spatial and relational weights follow an endogenous innovation-network kernel: 

ὡ ḳ‚ὲὲ †  ȅ ɜɜ ȟ‫
ὡ

ὡ
ȟײ‒ȟ… πȢ ɉρτɊ

 

Bridging capital boostsɮand ὡ  (by facilitating collaboration and diffusion), while filtering reduces 
ὛὊ . 
Equation (12)ɂ (14) jointly capture spatial knowledge spillovers and the cultural reproduction 
feedback: 
Ὄ •Ὄ – ‘ ȟ•ᶰ πȟρȟ 15  
ÅÍÂÅÄÄÉÎÇ ÃÕÌÔÕÒÁÌ ÉÎÅÒÔÉÁ ʒ ÁÎÄ ÉÎÓÔÉÔÕÔÉÏÎÁÌ ÉÎÔÅÒÖÅÎÔÉÏÎÓ ‘ . 
 
2.6 Propositions and Comparative Statics  

A spatial general equilibrium consists of ὖȟὲȟὖȟ„ȟὑȟὃȟὍ satisfying equations (6)ɀ(14) under 

goods and factor-market clearing. Knowledge labor mobility can be added via: 

ὒȟ ’ÌÎὟ ÌÎὟȟ 

where Ὗ ύ ȟ ὖϳ × amenities 

Proposition 1 (Effective Diversity and Innovation). If 
Ɑ►

►
ⱶ and 

═►

►
, then under free 

entry:  
Ћὲ

Ћɜ
πȟ
ЋὍ

Ћɜ
πȢ 

Activated heterogeneity (ɜᴻ ) increases both the number of varieties and the innovation output. 
Proposition 2 (Bridging ɀFiltering Trade -off).  

Ћὲ

Ћὄ
πȟ
ЋὍ

Ћὄ
πȠ
Ћὲ

ЋὊ
πȟ
ЋὍ

ЋὊ
πȢ 

Moderate filtering enhances innovation by balancing quality and throughput; excessive filtering 
leads to stagnation. 
Proposition 3 (Interior Optimum of Heterogeneity).  From equations (1)ɀ(2), innovation is 
maximized when cultural proximity allows comprehension (ὲ π) while cognitive distance (ὲ
π) ensures novelty. Both uniformity and fragmentation yield suboptimal recombination efficiency. 
Proposition 4 (Spatial Thresholds and Polycentricity). Given the spatial kernel (14), inter-city 
coupling strengthens when communication frictions † fall below a threshold †ᶻor when ɜrises. 
Regions with high ɜand low † form multiple innovation hubs; excessive isolation or over-filtering 
collapses this structure into a monocentric, low-innovation equilibrium.  
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2.7 Integrating Cultural Evolution: The Cultural Reproduction Index ( ἠ╬) 
Following epidemic diffusion models, we define the condition for a take-off in the market for ideas 
through the basic reproduction number of knowledge (╡╬). In this framework: 

Ὑ
4ÒÁÎÓÍÉÓÓÉÏÎ 2ÁÔÅ3ÕÓÃÅÐÔÉÂÌÅ )ÄÅÁÓ

$ÅÃÁÙ 2ÁÔÅ
16  

Here, ║╗ represents the effective transmission or diffusion potential of ideas as enhanced by 
bridging networks and cultural diversity, while ╕captures decay forces such as institutional inertia, 
cognitive saturation, or social filtering. 
When ╡╬ , idea transmission becomes self-sustaining, leading to a cumulative and accelerating 
expansion of knowledgeɂÁÎÁÌÏÇÏÕÓ ÔÏ -ÏËÙÒȭÓ ÎÏÔÉÏÎ ÏÆ Á Ȱ#ÕÌÔÕÒÅ ÏÆ 'ÒÏ×ÔÈȢȱ #ÏÎÖÅÒÓÅÌÙȟ ×ÈÅÎ 
╡╬ , idea diffusion fails to reach critical mass, and the system remains trapped in stagnation. 
This formulation thus provides a micro-foundation for the threshold dynamics empirically examined 
in Section 4, linking cultural structure and institutional frictions to the non-linear propagation of 
ÉÎÎÏÖÁÔÉÏÎȢ "ÒÉÄÇÉÎÇ ɉ" ᴻɊ ÁÎÄ ÁÄÁÐÔÉÖÅ ÆÉÌÔÅÒÉÎÇ ɉ& ÍÏÄerate) pushὙabove unity, while over-
ÓÔÒÉÎÇÅÎÔ ÆÉÌÔÅÒÉÎÇ ÏÒ ÃÕÌÔÕÒÁÌ ÉÎÅÒÔÉÁ ɉʒ ᴼ ρɊ ÐÕÓÈ Ὑ below 1. 
This formulation unites the mechanisms of diversity, spillover, and evolution  into a single dynamic 
equilibrium condition:  

Ὠὄ

Ὠὸ

ὨὪ

Ὠὸ

ὨὌ

Ὠὸ
Ȣ 

When this balance holds, the cultural reproduction number remains above unity, ensuring that 
diversity continuously regenerates creativity rather than fragmenting it. 
The notation and definitions are list as Table 1. 
 

4ÁÂÌÅ ρȢ .ÏÔÁÔÉÏÎ ÁÎÄ $ÅÆÉÎÉÔÉÏÎÓ 

 

 
&ÉÇÕÒÅ ρȢ 4ÈÅ (Ȥ"Ȥ& 4ÈÅÏÒÅÔÉÃÁÌ &ÒÁÍÅ×ÏÒËȡ #ÕÌÔÕÒÁÌ 'ÅÎÅÓȟ "ÒÉÄÇÉÎÇ #ÁÐÉÔÁÌȟ ÁÎÄ )ÎÎÏÖÁÔÉÏÎ .ÅÔ×ÏÒËÓ 
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3. VARIABLES AND MEASUREMENT 
To operationalize the HɀBɀF (HeterogeneityɀBridgingɀFiltering) theoretical framework, we 
constructed a comprehensive indicator system using a balanced panel of 285 Chinese cities from 
2018 to 2020. The construction and processing of core variables are detailed below. 
 
3.1 Core Explanatory Variables: The HɀBɀF Indices 
3.1.1 Raw Cultural Heterogeneity (H): The CCDI 
We measure the potential "gene pool" for recombinant innovation using the Composite Cultural 
Diversity Index (CCDI). Unlike previous studies that rely on single proxies, our CCDI (Version 4) 
integrates three dimensions of diversityɂhistorical, demographic, and attitudinalɂto capture the 
full spectrum of cognitive heterogeneity. 
The CCDI is a weighted composite constructed via Principal Component Analysis (PCA) of the 
following sub-indicators: 
Historical Heterogeneity: Measured by the Dialect Diversity Index (DDI), which reflects the 
fragmentation of local linguistic lineages, and the Religious Cultural Diversity Index (RCDI), 
calculated based on the spatial entropy of Buddhist, Taoist, Islamic, and Christian institutions. 
Demographic Heterogeneity: Measured by Migration Cultural Entropy (MCE). We trace the origin 
provinces of the floating population in each city and calculate the Shannon entropy of their 
geographic sources, capturing the diversity of incoming skills and habits. 
Modernity Heterogeneity: Measured by the newly constructed Modernity Index. Derived from the 
World Values Survey (WVS), this index aggregates city-level scores on "Traditional vs. Secular-
Rational" and "Survival vs. Self-Expression" values. It proxies the cognitive friction and diversity 
generated by the collision between traditional norms and modern industrial values. 
All sub-indicators are standardized using minɀmax normalization before aggregation. The first 
principal component extracted via PCA defines the final CCDI. Higher ȱὅὅὈὍȱ ░◄values denote more 
heterogeneous cultural environments and serve as the theoretical proxy for ╗░◄. 
 
3.1.1a Historical vs. Dynamic Decomposition of Cultural Diversity 
Beyond the composite CCDI, we propose a theoretically motivated decomposition central to the 
paper's empirical identification strategy. We distinguish two structural types:  H-structural 
(Historically -Determined Cultural Genes): DDI and RCDI capture millennium-scale linguistic and 
religious fragmentation. Empirical inspection confirms zero within-city temporal variation across 
the 2018ɀ2020 window, validating their interpretation as institutional legacies. Their effect is 
identified purely through between-city cross-sectional variation; city fixed effects fully absorb them 
and render panel estimates uninformative. Their mechanism is coordination-cost friction: 
entrenched dialect and religious boundaries raise the cognitive distance between innovation 
partners.  H-dynamic (Dynamically-Accumulated Diversity): MCE and WVS_Openness capture 
contemporary, flow-based heterogeneity arising from migration and evolving values. These 
indicators contain meaningful year-to-year variation and are identified through within-city changes 
over time. Their mechanism is knowledge recombination: greater diversity of incoming knowledge 
carriers expands the recombination frontier, consistent with the BerliantɀFujita (2008) framework.  
This distinction is not merely taxonomic. Section 5.1 demonstrates that the two types have opposite 
and roughly equal-magnitude effects on innovation network centralityɂa finding that explains the 
inconsistency in prior composite-index studies and constitutes a central empirical contribution of 
this paper. 
To capture potential non-linear effects, both ȱὅὅὈὍȱ ░◄and its squared term ȱὅὅὈὍȱ ░◄are included in 
the regression models to test for the hypothesized diversity threshold effect. 

╗░◄ ##$)░◄ȟ ╗░◄ ##$)░◄ 
 
3.1.2 Bridging Capital (B): The Bridge Index  
Bridging Capital represents the velocity and breadth of idea transmission. We construct the Bridge 
Index to capture both physical connectivity and market integration: 
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Physical Connectivity:  Includes the density of high-speed rail (HSR) networks, airport connectivity, 
and Broadband Penetration (internet access users), which facilitate the physical and digital 
movement of innovators. 
Market & Information Connectivity: We introduce the Market Mechanism Bridge Index, which 
measures the reduction in inter-regional trade barriers and factor mobility costs. Additionally, total 
Telecom Business Volume is included to proxy the frequency of information exchange. 
Each sub-indicator is normalized and aggregated using PCA to form the composite Bridge Index (║░◄). 
Higher ║ values indicate structurally open and well-ÃÏÎÎÅÃÔÅÄ ÃÉÔÉÅÓ ÃÁÐÁÂÌÅ ÏÆ ÓÐÁÎÎÉÎÇ ȰÓÔÒÕÃÔÕÒÁÌ 
ÈÏÌÅÓȟȱ ÔÈÅÒÅÂÙ ÅÎÈÁÎÃÉÎÇ ÔÈÅ ÐÒÏÄÕÃÔÉÖÅ ÃÏÎÔÒÉÂÕÔÉÏÎ ÏÆ ÃÕÌÔÕÒÁÌ ÈÅÔÅÒÏÇÅÎÅÉÔÙ ɉ╗). 

║░◄ █#ÏÎÎÅÃÔÉÖÉÔÙ░◄
ȟ-ÏÂÉÌÉÔÙ

░◄
ȟ,ÉÎËÁÇÅÓ

░◄
 

 
3.1.3 Filtering Capacity (F): The Filter Index  
Filtering Capacity represents the selection pressure that screens out inferior ideas and converts 
diversity into economic output. The Filter Index is composed of institutional and factor-based 
selection mechanisms, Institutional Selection:  
Fair Competition Review Score: A novel indicator measuring the intensity of local government 
efforts to abolish regulations that impede a unified market. A higher score indicates a more 
transparent, rule-based environment that selects firms based on merit rather than rent-seeking. 
IP Protection Strength: Measured by patent enforcement rates and judicial efficiency in IP cases. 
Factor Selection: Includes Human Capital Agglomeration (number of "Double First-Class" 
universities and R&D density) and the Marketization Index (focusing on the development of non-
state sectors), which ensure that resources flow to the most productive innovations. 
The normalized indicators are aggregated using PCA to construct the composite Filter Index (╕░◄). 
The theoretical model predicts a non-linear stabilizing cost associated with excessive filtering. 
Therefore, the empirical specification includes both ╕░◄and ╕░◄to capture diminishing or adverse 
effects at very high filtering levels, where institutional rigidity may inhibit creative experimentation. 

╕░◄ █)ÎÓÔÉÔÕÔÉÏÎÁÌ1ÕÁÌÉÔÙ░◄
ȟ(ÕÍÁÎ#ÁÐÉÔÁÌ

░◄
ȟ&ÉÎÁÎÃÅ░◄ȟ/ÐÅÎÎÅÓÓ░◄

 

╕░◄ ╕░◄ 
 
3.1.4 Effective Cultural Diversity (ECD) 
The core hypothesis of this paper is that "raw" diversity implies potential, while "effective" diversity 
drives growth. We define Effective Cultural Diversity (ECD) as the net diversity available for 
recombination after being modulated by bridging and filtering forces. 
In our empirical model, ECD is operationalized through interaction terms and a derived index: 
ECD  = H  × B  × F  
Specifically, we test the interactions H × B (to verify if bridging alleviates cognitive congestion) and 
H × F (to verify if filtering enhances conversion efficiency). 
 
3.2 Dependent Variable: Innovation Network Position (Y)  
The dependent variable is the Innovation Network Position, measuring a city's influence and 
prominence within the co-application patent network. We construct this network annually based on 
the co-inventorship between firms/institutions located in different  ÃÉÔÉÅÓȢ ! ÄÉÒÅÃÔÅÄ ÌÉÎË ɉÉ ᴼ ÊɊ ÅØÉÓÔÓ 
if City i and City j collaborate on a patent. 
We use Weighted In-Degree Centrality to capture a city's network position, as it represents the extent 
to which a city is sought out by other cities for knowledge collaboration. This reflects the city's ability 
to attract external knowledge flows, which is a direct measure of its innovation appeal and central 
influence. The formula for calculating a city's innovation attractiveness and core position within the 
network is as follows: 

ὣ ύ ȟ 

Where: 
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ὣ: Represents the Innovation Network Position of city Ὥin year ὸ, measured by Weighted In-Degree 
Centrality. This indicator reflects the city's ability to attract external knowledge flows and its central 
influence within the knowledge network. 
ὔ: Denotes the total number of cities in the network. 
ύ ȟ: Represents the connection weight from city Ὦto city Ὥ. In the patent collaboration network, this 

specifically refers to the number of patents co-applied by city Ὦand city Ὥin year ὸ. A higher weight 
indicates stronger knowledge collaboration between city Ὦand city Ὥin year ὸ. 
 
3.3 Data Processing and Index Construction  
To ensure comparability and address multicollinearity, we applied the following data processing 
protocol: 
Missing Value Imputation: Linear interpolation was used for minor gaps in time-series data, while 
cross-sectional mean replacement (within the same province) was applied for missing static data. 
Dimensionless Processing: All raw indicators were normalized using the Min-Max method to map 
values to the [0, 1] interval: 

ὤ
ὢ ÍÉÎὢ

ÍÁØὢ ÍÉÎὢ
 

For cost-type indicators (e.g., market barriers), we used the inverse normalization. 
PCA Weighting: The weights for the sub-indicators within the CCDI, Bridge, and Filter indices were 
determined dynamically using the loadings from the first principal component (PC1) to objectively 
reflect their contribution to the latent variable. 
 
3.4 Control Variables and Description  
To isolate the cultural and network effects, a comprehensive set of time-varying control variables is 
incorporated. These controls address potential confounding influences stemming from a city's 
economic scale, industrial structure, human capital, and technological input. 
 

4ÁÂÌÅ ςȢ #ÏÎÔÒÏÌ 6ÁÒÉÁÂÌÅÓ ÁÎÄ $ÅÓÃÒÉÐÔÉÏÎ 

 
 

All monetary and count variables are transformed using the natural logarithm to reduce skewness 
and linearize relationships. Categorical indices such as Industrial Upgrading and Digital Economy 
Development are standardized to the [0,1] interval to ensure comparability. 
The panel data structure further incorporates: 
City Fixed Effects (ʈ), controlling for time-invariant unobserved heterogeneity (geography, 
historical legacies). Note that time-invariant cultural variables (DDI, RCDI) are absorbed by city fixed 
effects and must be identified through between-city cross-sectional variation, as detailed in Section 
3.1.1a. 
9ÅÁÒ &ÉØÅÄ %ÆÆÅÃÔÓ ɉʇ Ɋȟ ÁÃÃÏÕÎÔÉÎÇ ÆÏÒ ÎÁÔÉÏÎ×ÉÄÅ ÐÏÌÉÃÙ ÃÈÁÎÇÅÓ ÏÒ ÍÁÃÒÏÅÃÏÎÏÍÉÃ ÓÈÏÃËÓ ÃÏÍÍÏÎ 
to all cities. 
Together, these specifications provide a robust empirical foundation for testing the spatial dynamics 
of innovation and ERGM under the HɀBɀF framework, enabling the decomposition of innovation 
outcomes into cultural activation and institutional attenuation effects. 
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4ÁÂÌÅ σȢ (Ȥ"Ȥ& )ÎÄÅØ #ÏÎÓÔÒÕÃÔÉÏÎ $ÅÔÁÉÌÓ 

 
 

4ÁÂÌÅ τȢ 3ÕÍÍÁÒÙ 3ÔÁÔÉÓÔÉÃÓ ÏÆ +ÅÙ 6ÁÒÉÁÂÌÅÓ ɉ/ÒÉÇÉÎÁÌ #36ȟ . Ѐ ψυωɊ 

 
 

 
&ÉÇÕÒÅ ςȢ $ÉÓÔÒÉÂÕÔÉÏÎÓ ÏÆ +ÅÙ 6ÁÒÉÁÂÌÅÓ ɉ. Ѐ ψυωȟ ςψυ #ÉÔÉÅÓ ϼ ςπρψɀςπςπɊ 

.ÏÔÅÓȡ 3ÕÍÍÁÒÙ ÓÔÁÔÉÓÔÉÃÓ ÂÁÓÅÄ ÏÎ ςψυ #ÈÉÎÅÓÅ ÃÉÔÉÅÓ ϼ σ ÙÅÁÒÓ ɉςπρψɀςπςπɊȢ !ÌÌ ÍÏÎÅÔÁÒÙȾÃÏÕÎÔ ÖÁÒÉÁÂÌÅÓ 

ÁÔ ÃÉÔÙȤÙÅÁÒ ÌÅÖÅÌȢ 

 
4. EMPIRICAL DESIGN: TESTING THE CULTURAL PARADOX OF GROWTH 
This section presents the empirical strategy used to identify and test the three paradoxes derived 
from the theoretical framework:  
(1) the Diversity Paradox, which posits an inverted-U relationship between cultural heterogeneity 
and innovation;  
(2) the Spillover Paradox, which arises when knowledge diffusion produces spatial inequality;  (3) 
the Evolution Paradox, which reflects how network structures and institutional rigidity transform 
creativity into lock-in. Each model targets one dimension of this Cultural Paradox of Growth, 
progressively linking micro-level collaboration, meso-level network dynamics, and macro-level 
regional interdependence. 
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4.1 Preliminary Test: Evidence for Diversity Nonlinearity  
We begin with a two-way fixed-effects panel regression to test the core hypothesis that innovation 
increases with cultural diversity up to an endogenous optimumɂthe essence of the Diversity 
Paradox. The key terms of the specification are: 
ÌÎὣ ‌ ‗ ‍ÌÎὅὅὈὍ ‍ ÌÎὅὅὈὍ ‍ὄ ‍Ὂ ‍Ὂ ‍ ÌÎὅὅὈὍ ὄ

‍ ÌÎὅὅὈὍ Ὂ ‍ ὄ Ὂ ‎ὢ ‐Ȣ 
Here, ὣdenotes innovation output (log of weighted degree centrality), ὢ includes control variables, 
‌and ‗are city and year fixed effects, and ‐is the idiosyncratic error term.The parameters ‍
πand ‍ πwould confirm the inverted-U effect of diversity ɂ the essence of the Diversity Paradox. 
Interaction terms evaluate moderation effects: ‍ πindicates that bridging amplifies the gains from 
diversity, while ‍ πimplies that excessive filtering dampens them. The quadratic term Ὂcaptures 
the nonlinearity of institutional selectivity (expected ‍ πȟ‍ π), consistent with the theoretical 
notion that both weak and over-stringent filters reduce innovation. To verify robustness, we also 
estimate an alternative specification using effective cultural diversity (ECD) ɂ a composite indicator 
ÏÆ ȰÁÃÔÉÖÁÔÅÄ ÈÅÔÅÒÏÇÅÎÅÉÔÙȱȡ 

ÌÎὣ ‌ ‗ —ὉὅὈ —ὉὅὈ —ὢ ‐Ȣ 
These regressions provide the first empirical test of whether regions can maintain innovative vitality 
only when bridging and filtering evolve fast enough to match rising heterogeneity. The estimated 
turning point of the diversity curve thus corresponds to the boundary between creative integration 
and fragmentation ɂ the operational measure of the Cultural Paradox of Growth. 
 
4.2 Core Identification: Threshold Analysis of Adaptive Diversity Shifts  
To assess whether the diversityɀÉÎÎÏÖÁÔÉÏÎ ÒÅÌÁÔÉÏÎÓÈÉÐ ÅØÈÉÂÉÔÓ ÄÉÓÔÉÎÃÔ ÒÅÇÉÍÅÓȟ ×Å ÁÐÐÌÙ (ÁÎÓÅÎȭÓ 
(1999) panel threshold model. The specification allows for an endogenous break at a threshold level 
†: 

ÌÎὣ ‌ ‗ ‍ὅὅὈὍẗὍὅὅὈὍ † ‍ὅὅὈὍẗὍὅὅὈὍ † ὢ‏ ‐Ȣ 
The optimal threshold †is identified via grid search minimizing the residual sum of squares, and its 
statistical significance is tested through bootstrap confidence intervals. 
A pattern of ‍ πand ‍ ‍indicates that innovation rises with diversity up to a critical level and 
declines thereafter ɂ confirming the Diversity Paradox. 
To explore adaptive dynamics, we allow the threshold to vary with bridging and filtering: 

† † †ὄ †ὊȢ 
Theory predicts that stronger bridging shifts the optimum rightward († π) by enabling the system 
to absorb greater heterogeneity, whereas stricter filtering shifts it leftward († π) by narrowing 
ÔÏÌÅÒÁÎÃÅ ÆÏÒ ÄÉÖÅÒÓÉÔÙȢ 7Å ÖÉÓÕÁÌÉÚÅ ÔÈÉÓ ȰÄÒÉÆÔÉÎÇ ÔÈÒÅÓÈÏÌÄȱ ÁÓ Á ÓÕÒÆÁÃÅ ὌᶻὄȟὊ, where higher 
ὄand moderate Ὂjointly elevate the productive potential of diversity. This empirical exercise 

operationalizes the system condition : innovation remains self-sustaining (Ὑ ρ) 

when social and institutional adaptation keeps pace with diversification. 
 
4.3 Spatial Spillover Models: The Spillover Paradox  
While the previous models focus on intra-regional mechanisms, innovation processes are inherently 
spatial. Knowledge diffuses across cities through both market and network channels, but these 
spillovers can generate asymmetric effects. To capture this tension, we estimate Spatial Lag of X (SLX) 
and Spatial Durbin Models (SDM). 
(a) SLX Model 

ÌÎὣ ‍ ‍ὢ — ὡὢ ‌ ‗ όȟ 
 
where ὡis a spatial weight matrix, and ὡὢ represents spatially lagged covariates such as 
7ÌÎὅὅὈὍor ὡὉὅὈ . 
A negative —on the spatial lag of diversity under a geographic matrix implies that neighboring 
diversity exerts competitive pressureɂan empirical signature of the Spillover Paradox, where 
innovative hubs siphon resources from surrounding areas. 
(b) SDM Model 
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To distinguish endogenous from exogenous interdependence, we extend the analysis to the Spatial 
Durbin Model: 

ÌÎὣ ”7ÌÎὣ ‍ὢ — ὡὢ ‌ ‗ όȢ 
Here, ”captures direct dependence among innovation outputs, while —traces spillovers in cultural 
and institutional characteristics. 
We employ three types of spatial weight matrices to identify distinct channels of diffusion: 

ὡ : inverse-distance geographic neighbors; 

ὡ : cultural proximity based on dialect and migration similarity; 

ὡ : innovation-ÎÅÔ×ÏÒË ÁÄÊÁÃÅÎÃÙ ÄÅÒÉÖÅÄ ÆÒÏÍ ÔÈÅ ÐÒÅÖÉÏÕÓ ÙÅÁÒȭÓ ÃÏÌÌÁÂÏÒÁÔÉÏÎ ÌÉÎËÓȢ 
Comparing across these matrices allows us to disentangle competitive geographic spillovers from 
cooperative cultural or relational ones. 
Impact decomposition (LeSage and Pace, 2009) yields total, direct, and indirect effects. A negative 

indirect effect under ὡ indicates spatial polarization (competition), while a positive one under 

ὡ signals beneficial knowledge diffusion among culturally proximate regions. These results 
empirically verify the Spillover Paradox ɂ that the same bridging forces which enhance local 
innovation may simultaneously deepen inter-regional inequality when bridging capacity and 
absorptive potential are unevenly distributed. 
 
4.4 Network Formation and the Evolution Paradox  
To uncover the micro-foundations of structural change and potential lock-in, we model the formation 
of inter-city innovation ties using an Exponential Random Graph Model (ERGM).This approach 
directly addresses the Evolution Paradox ɂ how adaptive mechanisms that once foster diversity can 
evolve into rigid, self-reinforcing structures. 
Let ὣbe the adjacency matrix of the innovation network at time t; the ERGM is specified as: 

0Òὣ ώ
ÅØÐ—Ὣώ

‖—
ȟ 

where Ὣώis a vector of network statistics and covariate-based terms, —the associated parameter 
vector, and ‖—the normalizing constant. 
The included terms are: Edges (baseline network density),GWESP (geometrically weighted edgewise 
shared partners, capturing triadic closure),Degree-related terms (alternating k-stars, representing 
preferential attachment), and Attribute-based mixing terms, including ProvMatch (same-province 
indicator) and Cultural Distance ᷄ ɝὉὅὈ ȟ .᷄Node-level attributes, such as ὅὅὈὍ ὅὅὈὍand ᷄

ὅὅὈὍ ὅὅὈὍ ,᷄ assess whether culturally rich cities attract more collaborations and whether 

dissimilarity impedes connection. 
'ÉÖÅÎ ÔÈÅ ÎÅÔ×ÏÒËȭÓ ÓÃÁÌÅ ɉςψυ ÎÏÄÅÓȟ ÏÖÅÒ τπȟπππ ÄÙÁÄÓɊȟ ×Å ÅÓÔÉÍÁÔÅ ÐÁÒÁÍÅÔÅÒÓ ÕÓÉÎÇ -ÁØÉÍÕÍ 
Pseudolikelihood Estimation (MPLE), which approximates full MCMC-MLE while remaining 
computationally tractable. 
Robust standard errors correct for dyadic dependence. Interpretation focuses on structural 
mechanisms.: A large positive coefficient on ProvMatch reflects administrative fragmentation: 
provincial borders still constrain cooperation. A negative coefficient on ɝ᷄ὉὅὈ ȟ i᷄mplies cultural 

homophily, confirming that similarity facilitates tie formation. Positive coefficients on Degree and 
GWESP reveal preferential attachment and clustering, which, while efficient in the short term, lead 
to network lock-in ɂ the defining feature of the Evolution Paradox. We estimate models for each 
year (2018ɀ2020) and a pooled sample to trace the persistence and evolution of these patterns. 
 
4.5 Dynamic Simulation and Robustness  
To connect static relationships with dynamic system behavior, we extend the analysis through a 
hybrid ODEɀnetwork simulation framework (details in Appendix). This framework simultaneously 
models the evolution of the regional knowledge stock (ODE component) and the inter-city 
collaboration network (network component), allowing us to trace dynamic feedback loops. 
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(a) Knowledge Stock Dynamics (ODE Component)  
The knowledge stock ὑȟof city ὶevolves based on local innovation, depreciation, and network-

mediated spillovers from all connected cities ί: 

ὑȟ ρ ὑȟ‏ ‫

ᶰ

Ὅȟ )ÎÎÏÖÁÔÉÏÎȟ 

where ‏is the knowledge depreciation rate, Ὅȟis the innovation output of city ί, and ‫ is the 
network kernel that governs the spillover efficiency. This kernel ‫ is crucially determined by the 
existence and strength of the innovation tie between ὶand ί, which is outputted by the network 
component. 
(b) Network Formation Dynamics  
The probability of a new innovation tie forming between cities Ὥand Ὦin the next period is determined 
by a logistic function, based on established network mechanisms (homophily, distance, preferential 
attachment): 

ὖ4ÉÅȟ ρ ,ÏÇÉÓÔÉÃ‌ ‌Ὀ ‌0ÁÓÔ4ÉÅ ὥɝ$ÉÖÅÒÓÉÔÙἨ♬  

Here, Ὀ is geographic distance, ȱὖὥίὸὝὭὩȱ includes past cooperation, ᷄ ɝȱὈὭὺὩὶίὭὸώȱ i᷄s the 

cultural distance between Ὥand Ὦ, and Ἠ includes city-pair attributes related to Bridging and 

Filtering. The formation of this tie is the mechanism by which Bridging Capital (ὄ) and Filtering 
Capital (Ὂ) are operationalized: ὄincreases tie formation probability, while Ὂcan restrict it. 
(c) Tracing the Evolution Paradox 
By iterating the coupled system of Equations (18) and (19) over time, we can simulate how different 
initial conditions (e.g., high vs. low Bridging) or policy shocks affect the system's long-run 
equilibrium. Specifically, we trace whether the system converges to the threshold condition ד
ρ(sustained cultural regeneration), characterized by exponential growth in ὑand robust, adaptive 
networks, or whether it decays into stagnation (ד ρ) due to network rigidities (Evolution 
Paradox). This simulation provides causal evidence for the threshold dynamics hypothesized in the 
theoretical framework. 
Robustness checks include: 1. lagging all explanatory variables to mitigate simultaneity bias; 2. 
employing alternative dependent variables (patent counts, citations, eigenvector centrality); 3. and 
testing different spatial matrices (k-nearest neighbors, contiguity, network-based). 
 
5. EMPIRICAL RESULTS: RESOLVING THE CULTURAL PARADOXES OF GROWTH 
This section presents results from the four-stage empirical strategy. Section 5.1 employs cross-
sectional OLS and two-way fixed-effects panel estimation to test the Diversity Paradox through the 
H-structural/H -dynamic decomposition. Section 5.2 uses the Spatial Durbin Model (SDM) to 
document the Spillover Paradox. Section 5.3 employs Exponential Random Graph Models (ERGM) to 
identify micro -mechanisms of the Evolution Paradox. Section 5.4 uses dynamic simulation to validate 
institutional thresholds and path dependence. Section 5.5 reports robustness checks. 
 
5.1 The Diversity Paradox: Opposing Effects of Historical and Contemporary Cultural 
Diversity  
The first paradox challenges the assumption of a uniform relationship between cultural diversity and 
innovation. We resolve it not through an inverted-U threshold but through a structural 
decomposition: historically-determined cultural genes (H-structural:  DDI and RCDI) and 
dynamically-accumulated diversity (H-dynamic: MCE) have opposite theoretical predictions and, as 
we show below, opposite and statistically significant empirical effects. Because DDI and RCDI exhibit 
zero within-city temporal variation over the sample period, they are estimated via cross-sectional 
OLS with year fixed effects; panel fixed-effects models absorb them entirely and yield uninformative 
estimates. MCE contains meaningful annual variation and is estimated with two-way city-year fixed 
effects. 
To test this, we estimate decomposition specifications that separate H-structural diversity 
(CCDI_hist) from H-dynamic diversity (MCE). The results in Table 5-1 use the original city-year CSV 
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and city-clustered standard errors, allowing the two mechanisms to be interpreted separately rather 
than as a single composite threshold effect. 
 

4ÁÂÌÅ υȢ $ÉÖÅÒÓÉÔÙ $ÅÃÏÍÐÏÓÉÔÉÏÎȡ (ȤÓÔÒÕÃÔÕÒÁÌ ÖÓȢ (ȤÄÙÎÁÍÉÃ ɉ9ÅÁÒ &%Ɋ 

 
.ÏÔÅÓȡ 3% ÃÌÕÓÔÅÒÅÄ ÁÔ ÃÉÔÙ ÌÅÖÅÌ ÉÎ ÐÁÒÅÎÔÈÅÓÅÓȢ ɕ ÐЃπȢρπȟ ɕɕ ÐЃπȢπυȟ ɕɕɕ ÐЃπȢπρȢ (ȤÓÔÒÕÃÔÕÒÁÌ ÖÁÒÉÁÂÌÅÓ ÁÒÅ 

ÔÉÍÅȤÉÎÖÁÒÉÁÎÔ ɉÉÄÅÎÔÉÆÉÅÄ ÖÉÁ /,3 ×ÉÔÈ ÙÅÁÒ &%ɊȢ (ȤÄÙÎÁÍÉÃ -#% ÉÓ ÔÉÍÅȤÖÁÒÙÉÎÇ ɉÉÄÅÎÔÉÆÉÅÄ ÖÉÁ Ô×ÏȤ×ÁÙ &%ɊȢ 

 

 
&ÉÇÕÒÅ σȢ $ÉÖÅÒÓÉÔÙ $ÅÃÏÍÐÏÓÉÔÉÏÎȡ #ÏÅÆÆÉÃÉÅÎÔ %ÓÔÉÍÁÔÅÓ ×ÉÔÈ ωυϷ #ÏÎÆÉÄÅÎÃÅ )ÎÔÅÒÖÁÌÓ 

 
Table 5 reports results from the decomposition regressions using the original city-year CSV. Column 
(1) estimates the effect of H-structural diversity with year fixed effects; the CCDI_hist coefficient is -
0.278 (SE = 0.095), indicating that cities with deeper historical dialect and religious fragmentation 
tend to occupy weaker positions in the innovation network. Column (2) estimates H-dynamic 
diversity through MCE; the coefficient is +0.768 (SE = 0.191), indicating that migration-induced 
diversity is positively associated with network centrality. Column (3) includes both mechanisms 
simultaneously, and the signs remain stable (CCDI_hist = -0.292; MCE = +0.778). The opposite signs 
explain why a single composite diversity index can conceal heterogeneous mechanisms. 
Table 6 reports the short-run interaction specifications using two-way fixed effects. The interaction 
terms are weaker and less stable than the main effects: CCDI x Bridge is negative but not statistically 
robust, MCE x Bridge is marginal and negative in this specification, MCE x Filter is close to zero, and 
ECD x Bridge is also close to zero. Accordingly, the table supports a cautious interpretation: bridging 
capital remains theoretically central to diversity activation, but the available annual panel does not 
support a strong universal amplification claim for every interaction term. 
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4ÁÂÌÅ φȢ "ÒÉÄÇÉÎÇ #ÁÐÉÔÁÌ )ÎÔÅÒÁÃÔÉÏÎ %ÆÆÅÃÔÓ ɉ4×ÏȤ7ÁÙ &%Ɋ 

 
.ÏÔÅÓȡ !ÌÌ ÄÉÖÅÒÓÉÔÙ ÁÎÄ ÃÁÐÉÔÁÌ ÖÁÒÉÁÂÌÅÓ ÓÔÁÎÄÁÒÄÉÚÅÄ ɉÍÅÁÎЀπȟ 3$ЀρɊȢ 3% ÃÌÕÓÔÅÒÅÄ ÁÔ ÃÉÔÙ ÌÅÖÅÌȢ ɕ ÐЃπȢρπȟ ɕɕ 

ÐЃπȢπυȟ ɕɕɕ ÐЃπȢπρȢ .ÅÇÁÔÉÖÅ ÉÎÔÅÒÁÃÔÉÏÎ ÔÅÒÍÓ ÉÎÄÉÃÁÔÅ ÆÉÌÔÅÒÉÎÇ ÒÅÄÕÃÅÓ ÂÒÉÄÇÉÎÇ ÅÆÆÅÃÔÉÖÅÎÅÓÓ ÁÔ ÈÉÇÈ 

ÄÉÖÅÒÓÉÔÙ ÌÅÖÅÌÓȢ 

 
&ÉÇÕÒÅ τȢ "ÒÉÄÇÉÎÇȟ &ÉÌÔÅÒÉÎÇȟ ÁÎÄ )ÎÔÅÒÁÃÔÉÏÎ -ÅÃÈÁÎÉÓÍÓ 

 
Figure 4 shows that the short-run moderation effects are weaker than the main bridging and filtering 
mechanisms. The result supports a cautious interpretation: bridging capital is visible in the data as 
an enabling condition, whereas interaction terms fluctuate and should not be read as standalone 
proof of a universal amplification effect. 
 
5.2 The Spillover Paradox: Negative Externalities from the Core  
The second empirical finding concerns the Spillover Paradox, which challenges the conventional view 
that spatial proximity to innovation hubs universally enhances regional innovation performance. In 
contrast to classical agglomeration and diffusion models, our evidence indicates thatɂunder 
conditions of asymmetric cultural diversity and network dominanceɂproximity to hyper -innovative 
cores can produce negative spatial externalities for surrounding regions. This paradox arises when 
the concentration of cultural and cognitive resources within innovation centers leads to resource 
crowding, talent siphoning, and diminished absorptive capacity in proximate cities. 
Table 7 summarizes the spatial direct and neighboring-city terms, while Table 8 reports baseline 
robustness specifications. The spatial specification uses k-nearest-neighbor geographic weights and 
city-clustered standard errors where available.Ὧ φ 
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4ÁÂÌÅ χȢ 3ÐÁÔÉÁÌ $ÕÒÂÉÎ -ÏÄÅÌȡ $ÉÒÅÃÔ ÁÎÄ 3ÐÉÌÌÏÖÅÒ %ÆÆÅÃÔÓ 

 
 

4ÁÂÌÅ ψȢ 2ÏÂÕÓÔÎÅÓÓȡ 0ÁÎÅÌ 2ÅÇÒÅÓÓÉÏÎ "ÁÓÅÌÉÎÅ 3ÐÅÃÉÆÉÃÁÔÉÏÎÓ 

 
 

 
&ÉÇÕÒÅ υȢ 3ÐÁÔÉÁÌ $ÉÓÔÒÉÂÕÔÉÏÎ ÏÆ #ÕÌÔÕÒÁÌ $ÉÖÅÒÓÉÔÙȟ %ÆÆÅÃÔÉÖÅ $ÉÖÅÒÓÉÔÙȟ ÁÎÄ )ÎÎÏÖÁÔÉÏÎ #ÅÎÔÒÁÌÉÔÙ ÉÎ ςπςπ 

.ÏÔÅÓȡ 0ÁÎÅÌ ɉÁɊ ÉÌÌÕÓÔÒÁÔÅÓ ÔÈÅ ÓÐÁÔÉÁÌ ÈÅÔÅÒÏÇÅÎÅÉÔÙ ÏÆ ÃÕÌÔÕÒÁÌ ÇÅÎÅÓ ÁÃÒÏÓÓ ςψυ ÐÒÅÆÅÃÔÕÒÅȤÌÅÖÅÌ ÃÉÔÉÅÓȢ 4ÈÅ 

#ÏÍÐÏÓÉÔÅ #ÕÌÔÕÒÁÌ $ÉÖÅÒÓÉÔÙ )ÎÄÅØ ɉ##$)Ɋ ÉÓ ÖÉÓÕÁÌÉÚÅÄ ÕÓÉÎÇ Á ÈÅÁÔ ÍÁÐȟ ×ÈÅÒÅ ÄÁÒËÅÒȾ×ÁÒÍÅÒ ÃÏÌÏÒÓ 

ÉÎÄÉÃÁÔÅ ÈÉÇÈÅÒ ÌÅÖÅÌÓ ÏÆ ÃÕÌÔÕÒÁÌ ÈÅÔÅÒÏÇÅÎÅÉÔÙȢ 4ÈÅ ÄÉÓÔÒÉÂÕÔÉÏÎ ÅØÈÉÂÉÔÓ Á ÄÉÓÔÉÎÃÔ ͼ%ÁÓÔȤ(ÉÇÈȟ 7ÅÓÔȤ,Ï×ͼ 

ÇÒÁÄÉÅÎÔȟ ×ÉÔÈ ÈÉÇÈȤÄÉÖÅÒÓÉÔÙ ÃÌÕÓÔÅÒÓ ÃÏÉÎÃÉÄÉÎÇ ×ÉÔÈ ÍÁÊÏÒ ÅÃÏÎÏÍÉÃ ÁÇÇÌÏÍÅÒÁÔÉÏÎÓ ÓÕÃÈ ÁÓ ÔÈÅ 9ÁÎÇÔÚÅ 

2ÉÖÅÒ $ÅÌÔÁ ÁÎÄ ÔÈÅ 0ÅÁÒÌ 2ÉÖÅÒ $ÅÌÔÁȢ 0ÁÎÅÌ ɉÂɊ ÍÁÐÓ %#$ȟ ×ÈÉÌÅ 0ÁÎÅÌ ɉÃɊ ÍÁÐÓ ÉÎÎÏÖÁÔÉÏÎ ÃÅÎÔÒÁÌÉÔÙ ÕÓÉÎÇ 

ÌÏÇɉρϹ×ÅÉÇÈÔÅÄ ÄÅÇÒÅÅɊ ÁÎÄ ÎÏÄÅȤÓÉÚÅ ÏÖÅÒÌÁÙÓȢ "ÅÃÁÕÓÅ ÔÈÅ ÓÕÐÐÌÉÅÄ ÃÉÔÙȤÙÅÁÒ #36 ÃÏÎÔÁÉÎÓ ÎÏÄÅȤÌÅÖÅÌ 

ÎÅÔ×ÏÒË ÍÅÔÒÉÃÓ ÒÁÔÈÅÒ ÔÈÁÎ ÁÎ ÅÄÇÅ ÌÉÓÔȟ ÔÈÅ ÆÉÇÕÒÅ ÖÉÓÕÁÌÉÚÅÓ ÃÉÔÙ ÐÏÓÉÔÉÏÎÓ ÁÎÄ ÃÅÎÔÒÁÌÉÔÙ ÉÎÔÅÎÓÉÔÙ ÒÁÔÈÅÒ 

ÔÈÁÎ ÉÎÄÉÖÉÄÕÁÌ ÉÎÔÅÒȤÃÉÔÙ ÐÁÔÅÎÔȤÔÒÁÎÓÆÅÒ ÅÄÇÅÓȢ 

 
(1) Direct Effects: Local Reinforcement of Bridging and Filtering Mechanisms  
The direct coefficients in Table 7 remain consistent with the baseline mechanism: bridging is positive 
while excessive filtering is negative. Bridging capital exerts a strong and statistically significant 
ÐÏÓÉÔÉÖÅ ÉÍÐÁÃÔ ÏÎ ÌÏÃÁÌ ÉÎÎÏÖÁÔÉÏÎ ɉɼ Ѐ πȢωωφωȟ Ð Ѓ πȢπρɊȟ ÃÏÎÆÉÒÍÉÎÇ ÔÈÁÔ ÎÅÔ×ÏÒË ÏÐÅÎÎÅÓÓ 
continues to function as a major driver of within-city innovation. By contrast, filtering capacity 
rÅÔÁÉÎÓ Á ÎÅÇÁÔÉÖÅ ÓÉÇÎ ɉɼ Ѐ ϺπȢυωυφȟ Ð Ѓ πȢπρɊȟ ÓÕÇÇÅÓÔÉÎÇ ÔÈÁÔ ÅØÃÅÓÓÉÖÅ ÉÎÓÔÉÔÕÔÉÏÎÁÌ ÓÅÌÅÃÔÉÖÉÔÙ 
constrains local experimentation and the recombination of heterogeneous knowledge. The direct 



PROCEEDINGS | 2026 RSAI CONGRESS 

 

131 

effect of cultural diversity (CCDI) itself is positive but statistically insignificant, implying that, once 
spatial interactions are accounted for, diversity-driven innovation is primarily a localized process 
ÄÅÐÅÎÄÅÎÔ ÏÎ ÔÈÅ ÃÉÔÙȭÓ ÉÎÔÅÒÎÁÌ ÂÒÉÄÇÉÎÇ ÁÎÄ Æiltering configuration. 
 
(2) Indirect Effects: Negative Spatial Spillovers and Innovation Crowding  
The spatially lagged terms should be read as neighboring-city associations rather than as standalone 
proof of a universal negative diffusion channel. In the available spatial specification, the neighboring 
bridge and filtering terms carry the clearer signs: neighboring bridge capital is positive, while 
neighboring filtering capacity is negative.ὡ ὅὅὈὍ 
Econometrically, this result reflects a negative cross-partial derivative between local and neighboring 
diversity, implying that the marginal productivity of diversity decreases as proximity to innovation 
ÃÏÒÅÓ ÉÎÃÒÅÁÓÅÓȢ 3ÕÂÓÔÁÎÔÉÖÅÌÙȟ ÉÔ ÓÕÇÇÅÓÔÓ Á ȰÃÒÏ×ÄÉÎÇ-ÏÕÔȱ ÍÅÃÈÁÎÉÓÍȡ ÔÈÅ ÍÏÓÔ ÉÎÎÏÖÁÔÉÖÅ ÁÎÄ 
culturally diverse citiesɂtypically the national or regional coresɂattract a disproportionate share 
of mobile resources such as high-skilled labor, venture capital, and research partnerships. This 
reallocation diminishes the effective absorptive capacity of peripheral cities, leading to spatially 
asymmetric innovation diffusion. 
Table 7 summarizes this spatial dynamic. The direct effect of bridging capital remains positive and 
substantial, confirming its within-city benefits. In contrast, the indirect (spillover) effect of cultural 
diversity is negative, indicating that rising diversity in adjacent cities suppresses local innovation. 
The resulting spatial asymmetryɂpositive local returns, negative external returnsɂconstitutes the 
empirical signature of the Spillover Paradox. Innovation thus operates as a zero-sum spatial process, 
where coÒÅ ÃÉÔÉÅÓȭ ÄÉÖÅÒÓÉÔÙ-ÄÒÉÖÅÎ ÇÒÏ×ÔÈ ÏÆÔÅÎ ÃÏÍÅÓ ÁÔ ÔÈÅ ÅØÐÅÎÓÅ ÏÆ ÔÈÅÉÒ ÎÅÉÇÈÂÏÒÓȭ ÃÒÅÁÔÉÖÅ 
potential. 
 
(3) Spatial Pattern and Core ɀPeriphery Structure  
Figure 5 maps the spatial distribution of the Composite Cultural Diversity Index (CCDI), ECD, and 
innovation centrality for Chinese cities in 2020. The spatial pattern reveals strong coreɀperiphery 
polarization, with high-diversity cities clustered in the Yangtze River Delta, Pearl River Delta, and 
BeijingɀTianjinɀHebei regions. These metropolitan clusters correspond to the densest nodes of 
#ÈÉÎÁȭÓ ÎÁÔÉÏÎÁÌ ÉÎÎÏÖÁÔÉÏÎ ÎÅÔ×ÏÒËȟ ÃÈÁÒÁÃÔÅÒÉÚÅÄ ÂÙ ÂÏÔÈ ÈÉÇÈ ÂÒÉÄÇÉÎÇ ÃÁÐÉÔÁÌ ÁÎÄ ÉÎÔÅÎÓÉÖÅ 
knowledge exchange. 
The observed gradient illustrates the structural roots of the Spillover Paradox: cultural diversity and 
its associated innovation advantages are geographically concentrated in the cores, while peripheral 
regions experience lower diversity and weaker network embeddedness. The concentration of talent, 
capital, and institutional capacity in leading cities generates centripetal spillovers ɂflows that 
reinforce agglomeration at the center while depleting the periphery. As a result, innovation diffusion 
becomes hierarchical rather than horizontal , favoring established hubs and exacerbating regional 
inequality. 
 
(4) Mechanisms of the Spillover Paradox  
These findings reveal that spatial proximity to culturally and institutionally dominant cities does not 
necessarily translate into positive knowledge spillovers. Instead, three interlocking mechanisms 
explain the observed negative externalities:1. Talent siphoning: Core cities with stronger cultural and 
institutional ecosystems attract mobile creative labor from nearby regions, weakening the local 
innovation potential of peripheral cities.2. Capital concentration: Investment and venture capital 
gravitate toward established hubs where perceived innovation risk is lower, leading to financial 
under-capitalization in neighboring areas.3. Absorptive saturation: As cores accumulate excessive 
diversity and network density, peripheral cities face difficulty assimilating or differentiating new 
knowledge, reducing cross-regional recombination efficiency. 
The combination of these mechanisms produces a spatial innovation gradient in which returns to 
diversity and connectivity are concentrated, not diffused. Thus, rather than forming a self-balancing 
ÉÎÎÏÖÁÔÉÏÎ ÌÁÎÄÓÃÁÐÅȟ #ÈÉÎÁȭÓ ÕÒÂÁÎ ÓÙÓÔÅÍ ÄÉÓÐÌÁÙÓ Á ÈÉÅÒÁÒÃÈÉÃÁÌ ÄÉÆÆÕÓÉÏÎ ÓÔÒÕÃÔÕÒÅ ÃÈÁÒÁÃÔÅÒÉÚÅÄ 
by positive feedback within the core and diminishing returns at the periphery. 
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(5) Conclude: Spatial Asymmetry and Policy Insight  
Empirically, the Spillover Paradox highlights the limits of passive diffusion as a mechanism for 
regional innovation convergence. While cultural diversity and bridging capital drive innovation 
within cities, their spatial spillovers can become negative in highly polarized systems.The evidence 
suggests that: 
1. Bridging capital  remains the principal source of positive spatial externalities; 
2. Filtering capacity , when excessive, transmits negative ones by restricting cross-regional 
experimentation; 
3. Cultural diversity , though beneficial locally, fails to diffuse evenly without adaptive bridging and 
filtering alignment. 
In short, the geography of innovation in China is not governed by a simple diffusion process but by 
competitive interdependence: the very diversity that fuels innovation in the core simultaneously 
constrains growth in the periphery. This empirical regularity encapsulates the Spillover Paradoxɂa 
spatial manifestation of the broader Cultural Paradox of Growthɂand sets the stage for the next 
ÓÅÃÔÉÏÎȭÓ ÁÎÁÌÙÓÉÓ ÏÆ network evolution and path dependence. 
 
5.3 The Evolution Paradox: The Lock -in of Homophily  
The third empirical pattern concerns the Evolution Paradoxɂthe tendency of innovation networks 
to evolve into path-dependent and structurally inert configurations that constrain the diffusion of new 
knowledge. While local agents pursue efficiency through selective, risk-minimizing collaborations, 
the aggregation of these micro-level choices often produces macro-level lock-in, reinforcing existing 
hierarchies and reducing systemic openness. This paradox highlights a central tension within the 
Cultural Paradox of Growth: mechanisms that initially promote coordination and stability can, 
through cumulative reinforcement, become barriers to renewal and diversity. 
To contextualize tie-formation mechanisms, the manuscript retains the existing ERGM estimates for 
2018-2020 in Tables 9 and 10. Because the supplied city-year CSV does not include the dyadic edge 
list required to reproduce these models, these tables are treated as model-based network estimates 
rather than additional regressions recomputed from the raw CSV. 
 

4ÁÂÌÅ ωȢ %2'- !ÎÎÕÁÌ %ÓÔÉÍÁÔÅÓ ɉςπρψɀςπςπɊ 

 
.ÏÔÅÓȡ %ÎÔÒÉÅÓ ÁÒÅ ÃÏÅÆÆÉÃÉÅÎÔÓ ×ÉÔÈ ÒÏÂÕÓÔ ÓÔÁÎÄÁÒÄ ÅÒÒÏÒÓ ÉÎ ÐÁÒÅÎÔÈÅÓÅÓȠ ɕȟ ɕɕȟ ɕɕɕ ÄÅÎÏÔÅ ÓÉÇÎÉÆÉÃÁÎÃÅ ÁÔ ÔÈÅ 

ρπϷȟ υϷȟ ρϷ ÌÅÖÅÌÓȢ $ÅÇÒÅÅ ÁÎÄ ÓÈÁÒÅÄȤÐÁÒÔÎÅÒ ÔÅÒÍÓ ÃÁÐÔÕÒÅ ÅÎÄÏÇÅÎÏÕÓ ÎÅÔ×ÏÒË ÄÅÐÅÎÄÅÎÃÅ 

ɉÐÒÅÆÅÒÅÎÔÉÁÌ ÁÔÔÁÃÈÍÅÎÔ ÁÎÄ ÔÒÁÎÓÉÔÉÖÉÔÙɊȢ 4ÈÅ ÓÔÒÏÎÇ ÓÁÍÅȤÐÒÏÖÉÎÃÅ ÅÆÆÅÃÔ ÐÒÏØÉÅÓ ÆÏÒ ÌÏ× ÃÏÍÍÕÎÉÃÁÔÉÏÎ 

ÆÒÉÃÔÉÏÎÓ ÁÎÄ ÉÎÓÔÉÔÕÔÉÏÎÁÌ ÐÒÏØÉÍÉÔÙ ÉÎ ÔÈÅ ÁÂÓÅÎÃÅ ÏÆ ÅØÐÌÉÃÉÔ ÄÉÓÔÁÎÃÅ ÍÁÔÒÉÃÅÓȢ 

 
(1) Network Dependence and Structural Reinforcement  
The estimates show strong endogenous dependence: degree heterogeneity and triadic closure are 
positive and highly significant across all years, indicating hub formation and clustering in inter-city 
joint innovation ties. Administrative proximity is also dominant, consistent with spatial 
communication frictions and institutional barriers. On cultural mechanisms, ECD is associated with 
ÈÉÇÈÅÒ ÔÉÅ ÐÒÏÐÅÎÓÉÔÙ ÉÎ ςπρψȟ ×ÈÉÌÅ ÃÕÌÔÕÒÁÌ ÄÉÓÔÁÎÃÅ ɉȿɝ%#$ȿɊ ÂÅÃÏÍÅÓ ÓÉÇÎÉÆÉÃÁÎÔÌÙ ÎÅÇÁÔÉÖÅ ÉÎ 
2019ɀ2020, indicating that heterogeneity beyond the effective window impedes collaboration. CCDI 



PROCEEDINGS | 2026 RSAI CONGRESS 

 

133 

has a positive marginal effect (especially in 2020), and bridging capital supports tie formation 
(notably in 2018ɀ2019). Crucially, the CCDI×Filter interaction is negative and significant in 2019ɀ
ςπςπȟ ÃÏÎÓÉÓÔÅÎÔ ×ÉÔÈ ÔÈÅ ȬÏÖÅÒ-ÆÉÌÔÅÒÉÎÇȭ ÃÈÁÎÎÅÌȡ ÓÔÒÏÎÇÅÒ screening reduces the network benefits 
of cultural genes and amplifies the risk of knowledge traps.  
 

4ÁÂÌÅ ρπȢ %2'- #ÏÅÆÆÉÃÉÅÎÔ )ÎÔÅÒÐÒÅÔÁÔÉÏÎ ɉςπρψɀςπςπɊ 

 
.ÏÔÅȡ #ÏÅÆÆÉÃÉÅÎÔÓ ÁÒÅ ÌÏÇȤÏÄÄÓȢ 3ÔÁÎÄÁÒÄ ÅÒÒÏÒÓ ÉÎ ÐÁÒÅÎÔÈÅÓÅÓȢ 3ÉÇÎÉÆÉÃÁÎÃÅȡ ɕɕɕ ÐЃπȢππρȟ ɕɕ ÐЃπȢπρȟ ɕ 

ÐЃπȢπυȢ 

 

 
&ÉÇÕÒÅ φȢ )ÎÎÏÖÁÔÉÏÎ .ÅÔ×ÏÒË 3ÔÒÕÃÔÕÒÅ %ÖÏÌÕÔÉÏÎȟ ςπρψȤςπςπ 

 
The results reveal strong endogenous network dependence. Both degree heterogeneity and triadic 
closure are positive and highly significant across all years, confirming preferential attachment (i.e., 
hubs attract more links) and transitivity (partners of partners tend to collaborate). Administrative 
ÐÒÏØÉÍÉÔÙ ÅØÅÒÔÓ ÁÎ ÅÖÅÎ ÓÔÒÏÎÇÅÒ ÅÆÆÅÃÔ ɉɼ Ђ σȢπȟ Ð Ѓ πȢπρɊȟ ÉÍÐÌÙÉÎÇ ÔÈÁÔ ÉÎÓÔÉÔÕÔÉÏÎÁÌ ÁÎÄ ÓÐÁÔÉÁÌ 
boundariesɂparticularly provincial divisionsɂremain dominant determinants of collaboration 
patterns. These results underscore a centripetal structure: innovation ties consolidate within 
administrative and spatial clusters rather than diffusing outward. 
 
(2) Cultural Mechanisms: Diversity and Homophily  
Turning to cultural attributes, the coefficient on Effective Cultural Diversity (ECD) is positive in 2018 
ÂÕÔ ÂÅÃÏÍÅÓ ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÉÎÓÉÇÎÉÆÉÃÁÎÔ ÔÈÅÒÅÁÆÔÅÒȟ ×ÈÉÌÅ ÔÈÅ #ÕÌÔÕÒÁÌ $ÉÓÔÁÎÃÅ ɉȿɝ%#$ȿɊ ÃÏÅÆÆÉÃÉÅÎÔ 
turns significantly negative in 2019ɀ2020.This temporal shift indicates that early in the period, 
diversity fostered new cross-city collaborations, but as the network matured, cultural homophily 
became the dominant organizing force. Cities with similar cultural profiles are increasingly likely to 
collaborate, while culturally distinct cities grow disconnected. This pattern represents a cognitive 
lock-in, where the network converges toward internally cohesive but externally isolated clusters. 
Bridging capital remains positive and significant in 2018ɀ2019 but weakens in 2020, suggesting that 
while physical and institutional connectivity initially mitigated cultural barriers, its marginal effect 
declined as homophily entrenched. 
The negative interaction between CCDI and Filter (significant at p < 0.01 in 2019ɀ2020) indicates 
that over-filtering amplifies segregation, reducing the collaborative potential of cultural diversity. 
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Excessive institutional selectivity discourages cross-regional and cross-cultural partnerships, 
reinforcing path dependence and limiting exploratory link formation. 
 
(3)  Network Evolution: Densification without Diversification  
Figure 6 illustrates the structural evolution of the national innovation network. Between 2018 and 
2020, network density increased modestly (from 0.039 to 0.047), yet the coreɀperiphery structure 
remained stable. The number of active nodes declined slightly (from 72 to 66), while total ties held 
nearly constant (~100).This implies a process of network consolidation: peripheral cities lose 
connections while central hubs reinforce mutual linkages. 
Econometrically, this pattern is consistent with the dominance of preferential attachment and triadic 
closure in Table 9. Cities already well-connected are disproportionately more likely to gain new 
partners, while less-connected cities experience relational attrition. The resulting structure exhibits 
ȰÄÅÎÓÉÆÉÃÁÔÉÏÎ ×ÉÔÈÏÕÔ ÄÉÖÅÒÓÉÆÉÃÁÔÉÏÎȱȡ ÉÎÔÅÒÎÁÌ ÃÏÈÅÓÉÏÎ ÒÉÓÅÓȟ ÂÕÔ ÓÙÓtemic reach declines. 
4ÈÉÓ ÓÔÒÕÃÔÕÒÁÌ ÉÎÅÒÔÉÁ ÅØÅÍÐÌÉÆÉÅÓ ÔÈÅ %ÖÏÌÕÔÉÏÎ 0ÁÒÁÄÏØȡ ÉÎÄÉÖÉÄÕÁÌ ÁÇÅÎÔÓȭ ÒÁÔÉÏÎÁÌ ÓÔÒÁÔÅÇÉÅÓɂ
favoring proximate, culturally similar, and administratively aligned partnersɂaggregate into a 
network architecture that restricts national knowledge diffusion and adaptive recombination. 
 
(4)  Visualization of Cultural Homophily  
Table 10 summarizes the key ERGM coefficients for 2020, highlighting the persistence of cultural and 
spatial homophily in tie formation. The same-ÐÒÏÖÉÎÃÅ ÃÏÅÆÆÉÃÉÅÎÔ ÒÅÍÁÉÎÓ ÅØÃÅÐÔÉÏÎÁÌÌÙ ÈÉÇÈ ɉɼ Ѐ 
3.02, p < 0.01), indicating that intra-provincial collaborations are exponentially more probable than 
inter -provincial ones. Degree and triadic terms are positive and stable, reinforcing the preferential 
ÁÔÔÁÃÈÍÅÎÔ ÄÙÎÁÍÉÃȢ "Ù ÃÏÎÔÒÁÓÔȟ ÔÈÅ ÃÏÅÆÆÉÃÉÅÎÔ ÏÎ %ÆÆÅÃÔÉÖÅ #ÕÌÔÕÒÁÌ $ÉÖÅÒÓÉÔÙ $ÉÆÆÅÒÅÎÃÅ ɉȿɝ%#$ȿɊ 
is negative and ÓÉÇÎÉÆÉÃÁÎÔ ɉɼ Ђ ϺπȢρφȟ Ð Ѓ πȢπυɊȟ ÃÏÎÆÉÒÍÉÎÇ ÔÈÁÔ ÃÕÌÔÕÒÁÌ ÄÉÓÓÉÍÉÌÁÒÉÔÙ ÓÕÐÐÒÅÓÓÅÓ 
collaboration. This implies a strong assortative mixing processɂcities form ties primarily within 
ÔÈÅÉÒ ÃÕÌÔÕÒÁÌ ȰÃÏÍÆÏÒÔ ÚÏÎÅÓȢȱ "ÒÉÄÇÉÎÇ ÁÎÄ ÆÉÌÔÅÒÉÎÇ ÔÅÒÍÓ ÁÒÅ ÐÏÓÉÔÉÖÅ but insignificant, reflecting 
that structural and institutional mechanisms, while beneficial, cannot fully overcome the 
gravitational pull of homophily. Together, these results depict a network that densifies within 
boundaries rather than across them, leading to segmented connectivity and path-dependent lock-in. 
What emerges is not a national innovation system but a mosaic of provincial sub-systems linked by 
a few dominant hubs. 
 
(5) Mechanisms of the Evolution Paradox  
Three interrelated mechanisms explain the emergence of the Evolution Paradox: 
1.Preferential Attachment: Core cities with high connectivity disproportionately attract new 
collaborations, creating a self-reinforcing hierarchy that limits entry from peripheral nodes. 
2.Cultural Homophily: Collaboration preferences based on shared cultural traits and institutional 
similarities foster cohesive but insular clusters. 
3.Over-Filtering: Rigid institutional selectivity reduces the formation of exploratory, cross-domain 
ties, thereby constraining recombination and experimentation. 
These mechanisms together produce a network equilibrium characterized by high density but low 
diversityɂa condition of structural lock-in. In the terminology of the HɀBɀF framework, this 

corresponds to a regime where filtering capacity Ὂdominates bridging capacity ὄ, and , 

yielding Ὑ ρȢ 5ÎÄÅÒ ÓÕÃÈ ÃÏÎÄÉÔÉÏÎÓȟ ÔÈÅ ÉÎÎÏÖÁÔÉÏÎ ÓÙÓÔÅÍȭÓ ÁÂÉÌÉÔÙ ÔÏ ÒÅÇÅÎÅÒÁÔÅ ÔÈÒÏÕÇÈ 
cultural recombination declines, even as local efficiency and connectivity improve. 
 
(6) Conclude: From Network Cohesion to Systemic Stagnation  
4ÈÅ %2'- ÒÅÓÕÌÔÓ ÄÅÍÏÎÓÔÒÁÔÅ ÔÈÁÔ #ÈÉÎÁȭÓ ÕÒÂÁÎ ÉÎÎÏÖÁÔÉÏÎ ÎÅÔ×ÏÒË ÈÁÓ ÅÎÔÅÒÅÄ Á ÐÈÁÓÅ ÏÆ 
stabilized but stratified evolution. Micro-level rationalityɂcities optimizing for trust, proximity, and 
institutional compatibility ɂleads to macro-level rigidity. Homophily, once adaptive for 
ÃÏÏÒÄÉÎÁÔÉÏÎȟ ÂÅÃÏÍÅÓ ÍÁÌÁÄÁÐÔÉÖÅ ÆÏÒ ÅØÐÌÏÒÁÔÉÏÎȟ ÃÏÎÓÔÒÁÉÎÉÎÇ ÔÈÅ ÓÙÓÔÅÍȭÓ ÅÖÏÌÕÔÉÏÎÁÒÙ 
potential. 
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From a theoretical standpoint, the Evolution Paradox encapsulates the long-term consequence of the 
#ÕÌÔÕÒÁÌ 0ÁÒÁÄÏØ ÏÆ 'ÒÏ×ÔÈȟ ÁÓ ÄÉÖÅÒÓÉÔÙ ÁÎÄ ÃÏÎÎÅÃÔÉÖÉÔÙ ÅØÐÁÎÄȟ ÔÈÅ ÓÙÓÔÅÍȭÓ ÉÎÔÅÒÎÁÌ ÓÅÌÅÃÔÉÏÎ 
mechanismsɂdriven by homophily and institutional filteringɂcan transform openness into closure. 
Innovation persists locally but stagnates globally. 
These dynamics jointly constitute the Evolution Paradox: The very processes that once enhanced 
coordination and resilience now induce network lock-in and cultural convergence, reducing the 
ÉÎÎÏÖÁÔÉÏÎ ÓÙÓÔÅÍȭÓ ÁÄÁÐÔÉÖÅ ÃÁÐÁÃÉÔÙȢ 7ÉÔÈÏÕÔ ÁÃÔÉÖÅ ÐÏÌÉÃÙ ÉÎÔÅÒÖentions to stimulate inter-
provincial and cross-cultural collaboration, the innovation network risks entering a low-entropy 
equilibriumɂstab 
 

 
&ÉÇÕÒÅ χȢ #ÏÒÅȤ0ÅÒÉÐÈÅÒÙ #ÏÎÔÒÁÓÔ ÉÎ %ÆÆÅÃÔÉÖÅ $ÉÖÅÒÓÉÔÙ ÁÎÄ .ÅÔ×ÏÒË 7ÅÉÇÈÔ 

 
Figure 7 converts the network-evolution argument into a directly observable core-periphery 
comparison. Across 2018-2020, cities in the top decile of weighted degree account for a 
disproportionate share of network weight and display higher effective diversity and bridging capital 
than non-core cities. 
 
5.4 The Evolution Paradox and Knowledge Traps: Long -term Evolutionary Paths Shaped by 
Institutions  
This section employs a co-evolutionary simulation model grounded in the HɀBɀF framework to 
examine the long-term evolutionary trajectories of urban cultural diversity, innovation networks, 
and innovation output under alternative institutional configurationsɂÂÒÉÄÇÉÎÇ ÃÁÐÉÔÁÌ ɉɰɊ ÁÎÄ 
ÆÉÌÔÅÒÉÎÇ ÃÁÐÉÔÁÌ ɉɮɊȢ 4ÈÅ ÓÉÍÕÌÁÔÉÏÎ ÒÅÖÅÁÌÓ ÔÈÅ ÍÅÃÈÁÎÉÓÍ ÂÅÈÉÎÄ ÔÈÅ Ȱ%ÖÏÌÕÔÉÏÎ 0ÁÒÁÄÏØȱȡ ÔÈÅ ÓÁÍÅ 
culture-of-growth dynamics can, under certain institutional combinations, lock cities into suboptimal 
long-ÒÕÎ ÅÑÕÉÌÉÂÒÉÁ ɉȰËÎÏ×ÌÅÄÇÅ ÔÒÁÐÓȱɊȢ 

1 Bridging Dominance (Rc > 1)  
When Rc > 1, cultural diversity can self-reinforce and accumulate over time, leading to sustained 
ÉÎÃÒÅÁÓÅÓ ÉÎ ÉÎÎÏÖÁÔÉÏÎ ÏÕÔÐÕÔȢ 4ÈÅ ÓÙÓÔÅÍ ÃÏÎÖÅÒÇÅÓ ÔÏ×ÁÒÄ ÁÎ Ȱ/ÐÅÎ #ÕÌÔÕÒÁÌ (ÉÇÈÌÁÎÄȱ 
equilibrium.  

2 Filtering Dominance (Rc < 1)  
When Rc < 1, filtering and assimilation dominate. Cultural diversity gradually declines (or fails to 
ÂÕÉÌÄ ÕÐɊȟ ÁÎÄ ÉÎÎÏÖÁÔÉÏÎ ÏÕÔÐÕÔ ÓÔÁÇÎÁÔÅÓ ÏÒ ÄÅÃÒÅÁÓÅÓȢ 4ÈÅ ÓÙÓÔÅÍ ÃÏÎÖÅÒÇÅÓ ÔÏ×ÁÒÄ Á Ȱ+ÎÏ×ÌÅÄÇÅ 
4ÒÁÐȱ ÅÑÕÉÌÉÂÒÉÕÍȢ 
Based on alternative combinations of bridging and filtering levels, the model-based scenario exercise 
computes Rc and classifies the implied institutional attributes and long-run evolutionary paths 
(Table 11). 
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4ÁÂÌÅ ρρȢ #ÕÌÔÕÒÁÌ 2ÅÐÒÏÄÕÃÔÉÏÎ .ÕÍÂÅÒ ɉ2ÃɊ 3ÃÅÎÁÒÉÏÓ ÁÎÄ ,ÏÎÇȤÒÕÎ )ÍÐÌÉÃÁÔÉÏÎÓ 

 
 
Key Findings  
(1) Bridging as the Growth Initiator  
/ÎÌÙ ×ÈÅÎ ÂÒÉÄÇÉÎÇ ÒÅÁÃÈÅÓ Ȱ-ÅÄÉÕÍȱ ÏÒ Ȱ(ÉÇÈȱ ÄÏÅÓ ÔÈÅ ÓÙÓÔÅÍ ÔÅÎÄ ÔÏ ÃÒÏÓÓ ÔÈÅ ÃÒÉÔÉÃÁÌ ÔÈÒÅÓÈÏÌÄ 
Rc = 1. This indicates that strong connectivity and institutional openness are prerequisites for 
sustained cultural reproduction and long-run innovation growth. 
(2) The Locking Effect of Filtering under Low Bridging  
Under low-bridging conditions, even with low filtering (Rc = 0.918 < 1), the system remains locked 
ÉÎÔÏ Á ËÎÏ×ÌÅÄÇÅ ÔÒÁÐȢ 4ÈÉÓ ÉÍÐÌÉÅÓ ÔÈÁÔ ÔÒÁÐÓ ÁÒÅ ÎÏÔ ÃÁÕÓÅÄ ÓÏÌÅÌÙ ÂÙ ȰÈÉÇÈ ÆÉÌÔÅÒÉÎÇȱȠ ÒÁÔÈÅÒȟ ÔÈÅÙ 
emerge from insufficient bridging combined with residual filtering and decay forces. 
(3) Manifestation of the Evolution Paradox near the Threshold  
In the high-bridging / high -filtering scenario, Rc = 0.985, extremely close to the threshold Rc = 1. This 
implies that marginal institutional changesɂÓÕÃÈ ÁÓ Á ÓÌÉÇÈÔ ÉÎÃÒÅÁÓÅ ÉÎ ɮ ÏÒ Á ÓÌÉÇÈÔ ÄÅÃÒÅÁÓÅ ÉÎ ɰɂ
ÃÁÎ ÑÕÁÌÉÔÁÔÉÖÅÌÙ ÓÈÉÆÔ ÔÈÅ ÃÉÔÙȭÓ ÌÏÎÇ-run destiny from sustained growth to decline, generating path 
sensitivity and institutional fragility.  
 
5.4.1 Comparative Analysis of Long-term Evolutionary Trajectories  
The Rc scenarios in Table 11 should be read as a model-based extension rather than a direct 
regression result from the city-year CSV. They compare institutional configurations in which bridging 
dominance or filtering dominance changes the implied long-run trajectory. 
4ÈÅ ÓÉÍÕÌÁÔÉÏÎ ÃÌÁÒÉÆÉÅÓ ÔÈÅ ÉÎÔÅÒÎÁÌ ÌÏÇÉÃ ÏÆ ÔÈÅ Ȱ%ÖÏÌÕÔÉÏÎ 0ÁÒÁÄÏØȱȡ 

1 Institutional Choice Determines Long -run Destiny . When Rc < 1 (filtering dominance), 
ÃÕÌÔÕÒÁÌ ÍÕÔÁÔÉÏÎÓ ÁÎÄ ÄÉÆÆÕÓÉÏÎ ÁÒÅ ÓÕÐÐÒÅÓÓÅÄ ÂÙ ÉÎÓÔÉÔÕÔÉÏÎÁÌ ÂÁÒÒÉÅÒÓ ɉÈÉÇÈ ɮɊ ÁÎÄȾÏÒ ÎÅÔ×ÏÒË 
ÂÒÅÁËÄÏ×Î ɉÌÏ× ɰɊȢ 4ÈÅ ÓÙÓÔÅÍ ÓÅÌÆ-organizes into a low-diversity, low-innovation steady stateɂa 
knowledge trap. 

2 The Key to Escaping the Trap. Only when institutional conditions shift to Rc > 1 (bridging 
dominance) can diffusion momentum overcome decay and assimilation pressures, pushing the city 
ÔÏ×ÁÒÄ ÁÎ ȰÏÐÅÎ ÃÕÌÔÕÒÁÌ ÈÉÇÈÌÁÎÄȱ ÅÑÕÉÌÉÂÒÉÕÍ ×ÉÔÈ ÓÕÓÔÁÉÎÅÄ ÉÎÎÏÖÁÔÉÏÎȢ 
Policy Implication 

3 )ÎÎÏÖÁÔÉÏÎ ÇÒÏ×ÔÈ ÉÓ ÎÏÔ Á ÌÉÎÅÁÒ ÏÕÔÃÏÍÅ ÏÆ ȰÍÏÒÅ ÄÉÖÅÒÓÉÔÙȢȱ It depends on strategically 
ÓÈÁÐÉÎÇ ÔÈÅ ÉÎÓÔÉÔÕÔÉÏÎÁÌ ÐÁÉÒ ɉɰȟ ɮɊ ÔÈÁÔ ÇÏÖÅÒÎÓ ÃÕÌÔÕÒÁÌ ÒÅÐÒÏÄÕÃÔÉÏÎ ÁÎÄ ÎÅÔ×ÏÒË ÅÖÏÌÕÔÉÏÎȢ 
Simply expanding cultural diversity while neglecting bridging capacity or maintaining excessive 
filtering will increase the risk of cultural involution and long-run knowledge traps. 
 
5.4.2 Robustness Checks 
To ensure the validity of our findings, we conducted a series of robustness checks, mirroring the 
structure outlined in Chapter 4. These tests confirm that our core conclusions are not contingent on 
specific modeling choices. 
1. Alternative Time Periods. We estimated separate ERGM models for each individual year (2018, 
2019, and 2020). The core coefficients for provincial homophily (`nodematch("province")`), degree 
effects (`gwdegree`), and triadic closure (`gwesp`) remained significant and in the same direction 
across all single-year models, confirming the stability of the underlying network formation 
mechanisms. 
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2.  Alternative Network Definitions: We re-estimated the model using a higher threshold for defining 
a patent collaboration tie (e.g., requiring a minimum of 3 joint patents instead of 1). While the 
network density decreased, the signs and relative magnitudes of the key ERGM coefficients remained 
consistent, indicating that our findings are not sensitive to the precise definition of a collaborative 
tie. 
3. Additional Covariates. We introduced several additional city-level covariates into the model, 
including log(GDP), log(Population), and R&D expenditure. While these variables were sometimes 
significant, they did not alter the significance or direction of our primary variables of interest 
(provincial homophily, cultural distance, CCDI). This demonstrates that our model is not suffering 
from major omitted variable bias. 
 
Conclusion of Robustness Checks 
The comprehensive set of robustness checks provides strong confidence in the core findings of this 
chapter. The mechanisms of provincial homophily, preferential attachment, and triadic closure are 
stable, significant, and not artifacts of our specific modeling choices. The **Evolution Paradox**, 
driven by these powerful self-reinforcing mechanisms, is a robust feature of China's inter-city 
innovation network. 
 
5.5 Conclusion: The Entrenched Logic of Network Evolution  
This section has provided a rigorous validation and extension of our ERGM analysis. The **Goodness-
of-Fit diagnostics** confirmed that our model accurately captures the network's global structure, 
validating its use for macro-level analysis. The **dynamic policy simulations** offered a sobering 
look at the power of path dependence, demonstrating that even well-intentioned policies struggle to 
alter the network's entrenched evolutionary trajectory. Finally, the **robustness checks** ensured 
that these conclusions are built on a solid empirical foundation. 
Taken together, these analyses paint a clear picture of the **Evolution Paradox**. The innovation 
network is not a neutral playing field; it is a system with a powerful internal logic that favors 
homophily, centralization, and regional clustering. Escaping these knowledge traps requires more 
than incremental adjustments; it demands a fundamental shift in policy focus from simply fostering 
agglomeration to actively **building bridges** that can defy the network's self-reinforcing logic. 
 
6. DISCUSSION AND CONCLUSION 
The empirical findings of this study offer a coherent resolution to the conflicting narratives in 
economic geography regarding the role of diversity. By operationalizing the H-B-F framework, we 
identify three specific mechanisms that govern the transition from a "Culture of Growth" to a 
"Knowledge Trap." 
4ÈÉÓ ÓÔÕÄÙ ÈÁÓ ÅÍÐÉÒÉÃÁÌÌÙ ÄÅÍÏÎÓÔÒÁÔÅÄ ÔÈÅ ÅØÉÓÔÅÎÃÅ ÏÆ Á #ÕÌÔÕÒÁÌ 0ÁÒÁÄÏØ ÏÆ 'ÒÏ×ÔÈ ×ÉÔÈÉÎ #ÈÉÎÁȭÓ 
urban innovation system. By integrating cultural heterogeneity, bridging connectivity, and 
institutional filtering into a unified framework, we reconcile conflicting perspectives in the literature 
on diversity and innovation. The findings reveal that diversity is neither uniformly beneficial nor 
inherently detrimental; rather, its effects are conditional upon the network and institutional 
structures through which it operates. Below we discuss the key implications for theory and policy. 
 
6.1 Diversity as a Double -Edged Sword 
Our analysis reveals that cultural heterogeneity does not operate as a monolithic force on innovation. 
The decomposition into H-structural and H-dynamic types exposes a fundamental duality: 
historically -determined cultural boundaries significantly reduce inter-city innovation collaboration 
ɉɼ Ѐ ϺπȢςχψȟ Ð Ѓ πȢπρɊȟ ×ÈÉÌÅ ÃÏÎÔÅÍÐÏÒÁÒÙ ÍÉÇÒÁÔÉÏÎ-driven heterogeneity strongly promotes it 
ɉɼ Ѐ ϹπȢχφωȟ Ð Ѓ πȢπρɊȢ 4ÈÅÓÅ ÅÆÆÅÃÔÓ ÁÒÅ ÏÆ ÃÏÍÐÁÒÁÂÌÅ ÍÁÇÎÉÔÕÄÅ ÂÕÔ ÏÐÐÏÓÉÔÅ ÓÉÇÎȟ ÅØÐÌÁÉÎÉÎÇ ×ÈÙ 
the composite CCDI consistently yields near-zero coefficients in panel fixed-effects regressionsɂa 
longstanding puzzle in the diversityɀinnovation literature. This finding refines the theoretical 
discourse significantly. It supports Mokyr's (2016) argument that cultural variation must be 
institutionally channelled: H-structural diversity represents unmanaged historical fragmentation 
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that raises coordination costs, whereas H-dynamic diversity represents actively generated 
knowledge recombination opportunities that require bridging capital to realise. The BerliantɀFujita 
(2008) framework is enriched accordingly: not all heterogeneity enters the recombination 
production functionɂonly diversity that is accessible across bridged cognitive boundaries. 
The regional heterogeneity results provide additional nuance. In eastern citiesɂwhere historical 
cultural boundaries are most entrenchedɂthe H-structural effect is largest in absolute magnitude 
ɉɼ Ѐ ϺπȢψφρȟ Ð Ѓ πȢπρɊ ÁÎÄ ÔÈÅ (-dynamic effect also strongest ɉɼ Ѐ ϹπȢφφυȟ Ð Ѓ πȢπρɊȟ ÒÅÆÌÅÃÔÉÎÇ ÔÈÁÔ 
eastern cities are simultaneously the most culturally fragmented historically and the most actively 
receiving migration flows. In central and western cities, bridging capital is the dominant driver 
ɉɼ Ђ ϹρȢπȟ Ð Ѓ πȢπρɊȟ ÁÎÄ ÔÈÅ -#% ϼ "ÒÉÄÇÅ ÉÎÔÅÒÁÃÔÉÏÎ ÂÅÃÏÍÅÓ ÓÉÇÎÉÆÉÃÁÎÔ ÅØÃÌÕÓÉÖÅÌÙ ÉÎ ×ÅÓÔÅÒÎ 
ÃÉÔÉÅÓ ɉɼ Ѐ ϹπȢψςπȟ Ð Ѓ πȢπρɊɂconsistent with the theoretical prediction that bridging capital is most 
diversity -activating where innovation infrastructure is most underdeveloped. 
This finding refines the theoretical discourse on the role of diversity in innovation. It supports 
-ÏËÙÒȭÓ ɉςπρφɊ ÖÉÅ× ÔÈÁÔ ÃÕÌÔÕÒÁÌ ÖÁÒÉÅÔÙ ÅØÐÁÎÄÓ ÔÈÅ ÓÐÁÃÅ ÆÏÒ ÃÒÅÁÔÉÖÅ ÒÅÃÏÍÂÉÎÁÔÉÏÎȟ ×ÈÉÌÅ ÁÌÓÏ 
ÁÌÉÇÎÉÎÇ ×ÉÔÈ .ÏÏÔÅÂÏÏÍȭÓ ɉςπππɊ ÃÏÎÃÅÐÔ ÏÆ ȰÏÐÔÉÍÁÌ ÃÏÇÎÉÔÉÖÅ ÄÉÓÔÁÎÃÅȟȱ ÁÃÃÏÒÄÉÎÇ ÔÏ ×ÈÉÃÈ 
excessive differentiation impedes mutual understanding and coordination. Our contribution is to 
embed this non-linear mechanism within a spatial network framework and to validate it empirically 
at the city level. Consequently, both sides of the long-standing debate on diversity and innovationɂ
&ÌÏÒÉÄÁȭÓ ɉςππςɊ ȰÃÒÅÁÔÉÖÅ ÃÌÁÓÓȱ ÔÈÅÓÉÓ ÁÎÄ ÔÈÅ ÃÏÕÎÔÅÒ-arguments concerning coordination costsɂ
can be reconciled. Whether diversity is an asset or a liability depends on where a city lies along the 
diversityɀinnovation curve and on the effectiveness of its bridging and filtering mechanisms in 
managing heterogeneity. 
 
6.2 Bridging Capital and the Strength of Weak Ties  
The results provide strong macro-ÌÅÖÅÌ ÖÁÌÉÄÁÔÉÏÎ ÏÆ 'ÒÁÎÏÖÅÔÔÅÒȭÓ ɉρωχσɊ ÔÈÅÏÒÙ ÏÎ ÔÈÅ ȰÓÔÒÅÎÇÔÈ ÏÆ 
×ÅÁË ÔÉÅÓȢȱ "ÒÉÄÇÉÎÇ ÃÁÐÉÔÁÌ ÅÍÅÒÇÅÓ ÁÓ Á ÃÒÉÔÉÃÁÌ ÓÔÒÕÃÔÕÒÁÌ ÅÎÁÂÌÅÒȡ ÉÔ ÎÏÔ ÏÎÌÙ ÄÉÒÅÃÔÌÙ ÓÔÉÍÕÌÁÔÅÓ 
innovation by integrating disparate knowledge pools but also mitigates the coordination frictions 
that accompany diversity.Cities endowed with extensive bridging infrastructuresɂhigh-speed rail 
networks, digital connectivity, and inter-city collaborative platformsɂexhibit higher innovation 
elasticities and a delayed onset of diminishing returns to diversity. In contrast, cities lacking such 
bridging mechanisms experience premature saturation, as moderate diversity levels exceed their 
absorptive and coordination capacities. 
These findings underscore a key policy implication: diversity must be matched by connectivity. 
Merely attracting diverse talent or fostering multicultural urban environments is insufficient; 
effective innovation requires the infrastructural and institutional circuitsɂboth physical and 
relationalɂthat enable diverse actors to communicate, recombine, and co-create. Investments in 
ÂÒÉÄÇÉÎÇ ÉÎÆÒÁÓÔÒÕÃÔÕÒÅ ÔÈÕÓ ÙÉÅÌÄ ÍÕÌÔÉÐÌÉÃÁÔÉÖÅ ÅÆÆÅÃÔÓȟ ÅØÔÅÎÄÉÎÇ Á ÒÅÇÉÏÎȭÓ ÄÉÖÅÒÓÉÔÙ ÔÈÒÅÓÈÏÌÄ ÁÎÄ 
enhancing resilience against fragmentation. 
 
6.3 Institutional Filtering and the Quality ɀQuantity Trade -off  
The estimated U-shaped relationship between filtering capacity and innovation reconciles mixed 
empirical findings on the institutional determinants of creativity. Both under-filtering and over-
filtering suppress innovation performance, though through distinct channels. Weak institutional 
environments, typical of smaller or transitional cities, often lack effective quality control, resulting in 
a proliferation of low-impact or imitative activities. Conversely, over-regulated environmentsɂ
prevalent in leading metropolitan areasɂfavor established incumbents and inhibit radical 
experimentation. 
The optimal filtering regime lies between these extremes, balancing selectivity with openness. 
Moderate filtering ensures credibility, intellectual property protection, and efficient resource 
allocation while preserving flexibility for experimentation and creative destruction. In this sense, 
institutional filtering operates as an adaptive gatekeeper: it maintains systemic coherence without 
suppressing novelty. 
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Empirically, this U-shaped pattern complements the theoretical distinction between short-term 
output and long-term welfare. Whereas the immediate output may rise with weaker constraints, 
sustainable innovation requires institutional selectivity that filters noise without extinguishing 
exploration. This insight extends the HɀBɀF framework by identifying institutional quality as the 
principal determinant of how diversity translates into sustained, high-value innovation. 
 
6.4 Fragmentation and the Knowledge Trap  
4ÈÅ ÔÈÉÒÄ ÍÁÊÏÒ ÆÉÎÄÉÎÇ ÃÏÎÃÅÒÎÓ ÔÈÅ ÐÅÒÓÉÓÔÅÎÃÅ ÏÆ ÆÒÁÇÍÅÎÔÁÔÉÏÎ ×ÉÔÈÉÎ #ÈÉÎÁȭÓ ÉÎÔÅÒ-city 
innovation network. Despite technological advances and the diffusion of digital infrastructure, the 
network exhibits strong cultural and spatial homophilyɂcities predominantly collaborate within 
administrative or cultural boundaries. This configuration reflects the Evolution Paradox: the same 
mechanisms that optimize local coordination (homophily, preferential attachment) generate macro-
level lock-in, limiting systemic learning and diffusion. 
(ÉÓÔÏÒÉÃÁÌÌÙȟ ÔÈÉÓ ÄÙÎÁÍÉÃ ÃÏÎÔÒÁÓÔÓ ×ÉÔÈ -ÏËÙÒȭÓ ɉςππυɊ ÁÃÃÏÕÎÔ ÏÆ ÅÁÒÌÙ ÍÏÄÅÒÎ %ÕÒÏÐÅȟ ×ÈÅÒÅ 
institutional fragmentation coexisted with open competition among states, creating both bridges and 
filters in balance. In contemporary China, by contrast, administrative unity coexists with internal 
segmentation: provincial boundaries act as internal filters, and elite innovation clusters accumulate 
ÂÕÔ ÒÁÒÅÌÙ ÄÉÆÆÕÓÅ ËÎÏ×ÌÅÄÇÅ ÏÕÔ×ÁÒÄȢ 4ÈÕÓȟ ÔÈÅ ÓÁÍÅ ÓÔÒÕÃÔÕÒÁÌ ÌÏÇÉÃ ÔÈÁÔ ÏÎÃÅ ÆÕÅÌÅÄ %ÕÒÏÐÅȭÓ 
pluralistic dynamism now operates in reverseɂfragmentation persists, but as a barrier rather than 
a catalyst to innovation. 
 
6.5 Robustness and External Validity  
Although the empirical focus of this study is China, the mechanisms identifiedɂconditional diversity, 
bridging asymmetry, and filtering adaptationɂare likely generalizable to other large and culturally 
heterogeneous economies, such as India, the United States, and the European Union. In all such 
contexts, diversity offers both potential and peril: without sufficient bridging capital, it generates 
siloed innovation; without adaptive filtering, it yields inefficiency or exclusion. 
4ÈÅ ÎÅÇÁÔÉÖÅ ÓÐÁÔÉÁÌ ÓÐÉÌÌÏÖÅÒÓ ÄÏÃÕÍÅÎÔÅÄ ÉÎ ÔÈÅ 3ÐÉÌÌÏÖÅÒ 0ÁÒÁÄÏØ ÒÅÓÅÍÂÌÅ ÔÈÅ ȰÉÎÎÏÖÁÔÉÏÎ 
ÍÁÇÎÅÔȱ ÐÈÅÎÏÍÅÎÏÎ ÏÂÓÅÒÖÅÄ ÉÎ ÇÌÏÂÁÌ ÃÉÔÙ ÈÉÅÒÁÒÃÈÉÅÓȟ ×ÈÅÒÅ ÌÅÁÄÉÎÇ ÈÕÂÓ ÁÔÔÒÁÃÔ ÔÁÌÅÎÔ ÁÎÄ 
capital at the expense of regional diffusion. Similarly, the Evolution Paradox resonates with findings 
from network studies in Europe and the U.S., where preferential attachment and homophily reinforce 
metropolitan dominance. 
Methodologically, our integration of spatial econometrics, network analysis, and dynamic modeling 
provides a transferable template for examining how cultural and institutional diversity shape 
innovation systems in other regional settings. This multi-level approach bridges the gap between 
micro-level interaction mechanisms and macro-level spatial outcomesɂa perspective increasingly 
crucial in the study of regional development and knowledge diffusion. 
 
6.6 Concluding Synthesis: From Paradox to Design  
Taken together, the three paradoxesɂDiversity, Spillover, and Evolutionɂilluminate the complex 
dialectic between heterogeneity and coordination in the geography of innovation. Cultural diversity 
fuels creativity but requires bridging capital to prevent fragmentation and adaptive filtering to 
maintain coherence. When these mechanisms are misaligned, the system gravitates toward path-
dependent stagnation rather than self-sustaining growth. The policy implication is therefore not to 
maximize diversity per se, but to design adaptive institutions and networks that dynamically balance 
openness and selectivity, integration and differentiation. In the language of the HɀBɀF framework, 

sustainable innovation arises when the growth of bridging (
▀║

▀◄
) and filtering (

▀╕

▀◄
) mechanisms keeps 

pace with the expansion of heterogeneity (
▀╗

▀◄
), ensuring ╡╬ . 

Ultimately, the Cultural Paradox of Growth encapsulates a universal developmental challenge: the 
very diversity that propels progress can, without institutional and network adaptation, generate its 
own constraints. Resolving this paradox is not merely a question of culture or policy but of systemic 
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designɂaligning social connectivity and institutional selectivity to transform diversity from a 
potential liability into a regenerative engine of innovation. 
 
7. CONCLUSION AND POLICY IMPLICATIONS 
This study has examined how cultural heterogeneity, network connectivity, and institutional 
selectivity jointly shape the geography of innovation. By integrating cultural evolution theory with 
network -analytic and spatial-econometric approaches, we identified a Cultural Paradox of Growth: 
cultural diversity is a vital driver of creativity and innovation, yet in the absence of adequate bridging 
and adaptive filtering mechanisms, it can foster network fragmentation and regional divergence. The 
findings illumi nate how cultural, institutional, and spatial structures interact to determine whether 
diversity functions as a source of renewal or of rigidity. 
In conceptual terms, cultural diversity operates as a double-edged sword. Within an optimal range, 
it broadens cognitive repertoires and stimulates recombinant creativity; beyond that range, 
uncoordinated heterogeneity induces communication failures and coordination frictions. The 
empirical evidence thus reconciles previously contradictory claims in the literatureɂdiversity is 
neither universally beneficial nor inherently detrimental, but conditionally productive depending on 
the balance among heterogeneity (H), bridging capacity (B), and filtering capacity (F). 
Translating these insights into policy, we propose several interrelated directions for fostering 
inclusive and resilient innovation systems. 
 
(1) Invest in Bridging Capital  
The foremost priority is to strengthen the connective tissue of the national innovation system. 
Bridging capitalɂcomprising physical, institutional, and relational infrastructuresɂamplifies the 
absorptive capacity of diversity. Beyond continued investment in transportation and digital 
networks, policymakers should develop institutional bridges: inter-provincial R&D alliances, 
regional innovation clusters, and joint grant programs that mandate cross-province collaboration. 
The evidence that provincial borders sharply limit co-patenting underscores the urgency of 
ÄÉÓÍÁÎÔÌÉÎÇ ÓÕÃÈ ÁÄÍÉÎÉÓÔÒÁÔÉÖÅ Ȱ×ÁÌÌÓȢȱ .ÁÔÉÏÎÁÌ ÉÎÉÔÉÁÔÉÖÅÓ ÃÏÕÌÄ ÉÎÃÅÎÔÉÖÉÚÅ ÃÒÏÓÓ-jurisdictional 
collaboration zones or federal-style innovation compacts to overcome subnational segmentation. 
Bridging policies should aim not only to link proximate cities but to extend connections across 
cultural and administrative dividesɂÅÆÆÅÃÔÉÖÅÌÙ ÌÅÎÇÔÈÅÎÉÎÇ ÔÈÅ Ȱ×ÅÁË ÔÉÅÓȱ ÔÈÁÔ ÆÁÃÉÌÉÔÁÔÅ ÎÏÖÅÌ 
recombination. 
 
(2) Encourage Long Ties and Cross-Regional Collaboration  
/ÕÒ ÎÅÔ×ÏÒË ÒÅÓÕÌÔÓ ÒÅÖÅÁÌ ÓÔÒÏÎÇ ÁÓÓÏÒÔÁÔÉÖÅ ÍÉØÉÎÇ ÁÎÄ Á ÐÅÒÓÉÓÔÅÎÔ ȰÒÉÃÈ-ÃÌÕÂȱ ÅÆÆÅÃÔȟ ×ÈÅÒÅ ÈÉÇÈÌÙ 
innovative cities preferentially collaborate with one another. Without corrective mechanisms, such 
endogenous clustering risks entrenching coreɀperiphery disparities. Targeted policies can reverse 
this pattern by incentivizing long tiesɂcollaborations between innovation hubs and lagging regions. 
National funding schemes could prioritize projects that include both top-tier and second-tier city 
partners, while anchor-tenant programsɂpairing leading universities or firms with institutions in 
peripheral regionsɂcan facilitate outward knowledge diffusion. These instruments would transform 
homophily into heterophily, encouraging partnerships that cross capability and cultural divides, and 
diffusing innovation benefits more evenly across space. 
 
(3) Calibrate Institutional Filtering  
Institutional selectivity must evolve adaptively to sustain innovation quality without stifling novelty. 
The observed U-shaped relationship between filtering and innovation suggests that both extremesɂ
excessive permissiveness and excessive rigidityɂare detrimental. Less-developed regions should 
raise their filters, enhancing intellectual property protection and quality standards to minimize low-
value innovation. Conversely, leading metropolitan regions may need to loosen overly rigid filters, 
allowing experimentation and disruptive innovation to flourish. 
Dynamic filteringɂvarying regulatory intensity by industry maturity or regional innovation stageɂ
offers a pragmatic approach. Emerging clusters benefit from looser rules to promote exploration, 
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whereas mature hubs may require stricter filters to allocate resources efficiently. Policymakers 
should treat filtering not as a fixed institution but as a policy variableɂone that must adapt in tandem 
with evolving innovation ecosystems. 
 
(4) Foster Cultural Exchange and Shared Norms  
The negative effect of cultural distance on collaboration probability underscores the continuing role 
of cultural homophily in shaping network formation. To mitigate these barriers, policy must promote 
cultural exchange and establish a shared framework of scientific and entrepreneurial norms. 
National professional associations, inter-regional conferences, and cross-cultural innovation forums 
can cultivate trust and cognitive common ground among diverse actors. 
Education and human capital policies can reinforce this process through joint degree programs and 
mobility schemes linking universities and firms across provinces. Over time, such initiatives can 
foster a meta-culture of innovationɂa shared ethos of openness, meritocracy, and cooperation that 
ÔÒÁÎÓÃÅÎÄÓ ÌÏÃÁÌ ÃÕÌÔÕÒÁÌ ÄÉÓÔÉÎÃÔÉÏÎÓȟ ÅÆÆÅÃÔÉÖÅÌÙ ÓÅÒÖÉÎÇ ÁÓ Á ȰÓÏÆÔ ÉÎÆÒÁÓÔÒÕÃÔÕÒÅȱ ÃÏÍÐÌÅÍÅÎÔÉÎÇ 
physical and institutional bridges. 
 
(5) Monitor Network Health through Structural Indicators  
Finally, innovation policy evaluation must incorporate network metrics alongside traditional output 
ÉÎÄÉÃÁÔÏÒÓ ÓÕÃÈ ÁÓ ÐÁÔÅÎÔ ÃÏÕÎÔÓ ÏÒ 2Ǫ$ ÉÎÔÅÎÓÉÔÙȢ ! ÃÉÔÙȭÓ ÃÏÎÔÒÉÂÕÔÉÏÎ ÔÏ ÓÙÓÔÅÍÉÃ ÉÎÎÏÖÁÔÉÏÎ 
depends not only on its output volume but on its structural position within the innovation network.  
Indicators such as weighted degree centrality, cross-regional collaboration diversity, and network 
assortativity provide early warnings of excessive concentration or fragmentation. For instance, a 
rising assortativity indexɂindicating that hubs increasingly collaborate only with other hubsɂ
signals a drift toward systemic inequality and reduced diffusion. Integrating network analytics into 
policy monitoring frameworks would allow more timely, evidence-based interventions to sustain 
balanced, interconnected growth. 
 
(6) Toward a Systemic Vision of Inclusive Innovation  
In sum, the path to escaping the knowledge trap lies not merely in expanding the stock of knowledge 
or talent but in redesigning the architecture of connections through which ideas circulate. Cultural 
diversity provides the raw material for creativity, but network topology determines whether those 
ideas recombine productively or remain confined within isolated enclaves. 
#ÈÉÎÁȭÓ ÕÒÂÁÎ ÓÙÓÔÅÍ ÉÌÌÕÓÔÒÁÔÅÓ ÂÏÔÈ ÔÈÅ ÐÒÏÍÉÓÅ ÁÎÄ ÔÈÅ ÐÅÒÉÌ ÏÆ ÃÕÌÔÕÒÁÌ ÄÉÖÅÒÓÉÔÙȡ ÉÔ ÆÕÅÌÓ ÃÒÅÁÔÉÖÉÔÙ 
at the core but risks amplifying inequality across space. The challenge is to re-engineer the 
innovation network such that diversity-driven creativit y diffuses outward rather than imploding 
inward. Achieving this requires dynamic alignment among the three core mechanisms of the HɀBɀF 
framework: Heterogeneity (H) must be cultivated as the source of novelty; Bridging (B) must expand 
proportionally to tra nsmit and translate diversity; and Filtering (F) must adapt to preserve quality 
while permitting exploration.  
When these conditions are met, the system maintains a cultural reproduction rate ╡╬ ɂthat is, 
each innovative city generates sufficient spillovers to sustain others. In this equilibrium, diversity 
becomes self-renewing rather than self-limiting, allowing innovation to diffuse inclusively across 
regions. Ultimately, the Cultural Paradox of Growth does not call for less diversity, but for smarter 
connectivity and adaptive governanceɂpolicies that ensure the sparks of creativity ignite a network-
wide flame rather than isolated fires. 
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SOCIO-ENVIRONMENTAL VULNERABILITY AND CLIMATE 
DISASTERS IN THE METROPOLITAN REGION OF PORTO 
ALEGRE: EVIDENCE FROM A MULTIVARIATE SPATIAL 

ANALYSIS 

*ÅÁÎ 3ÌÅÉÆÅÒȟ !ÄÅÌÁÒ &ÏÃÈÅÚÚÁÔÏ 

0ÏÎÔÉÆąǲÃÉÁ 5ÎÉÖÅÒÓÉÄÁÄÅ #ÁÔÏǲÌÉÃÁ ÄÏ 2ÉÏ 'ÒÁÎÄÅ ÄÏ 3ÕÌȟ "ÒÁÚÉÌ 

Abstract  

This article investigates the allocative inefficiencies generated by socio-spatial segregation and their 
implications for differential exposure to climate disasters in the Metropolitan Region of Porto Alegre 
(RMPA). Starting from the recognition of market and state failures in the provision of housing and 
infrastructure, we apply spatial econometric methods (SAR and SEM models) and cluster analysis 
(bivariate LISA) to measure the association between social vulnerability, racial composition, and the 
territorial concentration of environmental risks. The results reveal an extreme concentration of 
negative externalities in peripheral territories occupied by low-income and Black populationswith a 
Global Moran's I for disasters of 0.965 (p < 0.001) ɂ one of the highest values ever reported in the 
applied urban economics literature. The spatial econometric modeling confirms strong spatial 
ÄÅÐÅÎÄÅÎÃÅ ɉʍ Ѐ πȢωπχɊȟ ÉÎÄÉÃÁÔÉÎÇ ÔÈÁÔ ÒÉÓË ÏÐÅÒÁÔÅÓ ÁÓ ÁÎ ÉÎÔÅÒÄÅÐÅÎÄÅÎÔ ÒÅÇÉÏÎÁÌ ÐÈÅÎÏÍÅÎÏÎȢ 
We conclude that the spatial distribution of climate risk reflects not only natural conditions but a 
suboptimal equilibrium resulting from historical dynamics of segregation and public 
underinvestment, with clear implications for designing evidence-based spatial policies for housing, 
infrastructure, and risk management. 
 
Keywords:  Urban economics, environmental externalities, market failures, spatial econometrics, 
racial segregation, climate risk management. 
 
1. INTRODUCTION 
The increasing frequency of extreme climate events has exposed not only environmental 
vulnerabilities but also structural inefficiencies in the spatial allocation of urban resources. In the 
Brazilian context, historical patterns of socio-spatial segregation create a privileged scenario for 
investigating how market and state failures materialize territorially, producing environmental 
externalities distributed asymmetrically among population groups. 
The Metropolitan Region of Porto Alegre (RMPA), as one of Brazil's main urban agglomerations, 
presents a natural laboratory for examining the intersections between urban economics, racial 
segregation, and exposure to climate risksFrom an economic perspective, the concentration of 
vulnerable populations in environmentally fragile areas represents a dual failure: of the market, 
which does not provide adequate housing at accessible prices in safe locations; and of the state, which 
neither effectively regulates land use nor addresses the chronic deficit of protective infrastructure 
(Stiglitz, 2012). As a consequence, negative environmental externalities are systematically allocated 
to groups with lower purchasing power and political capacity, generating a recurring economic cost 
that materializes dramatically during disasters. 
The catastrophic floods that struck Rio Grande do Sul in 2024 revealed in dramatic fashion the socio-
environmental fractures within the region, underscoring the urgency of understanding the spatial 
and social determinants of disaster exposure (Borde et al., 2024). This study gains critical relevance 
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in this post-disaster context, as it provides an empirical basis for reconstructing not just 
infrastructure, but also more equitable and resilient territorial planning. 
This study addresses this gap by investigating: (i) patterns of spatial concentration of hydroclimatic 
disasters; (ii) racial segregation in the metropolitan territory; (iii) spatial associations between social 
vulnerability and climate risk; and (iv) the identification of hotspots of environmental racism. The 
methodological approach integrates correlation analysis, Global Moran's Index for spatial 
autocorrelation, bivariate LISA for local cluster analysis, and spatial econometric models such as SAR 
and SEM. 
The extreme value of the Global Moran's Index for disasters (0.965) found in this study represents 
one of the highest levels of spatial concentration reported in the urban studies literature, indicating 
an exceptional territorial concentration of climate risks. This finding alone justifies a specific 
investigation of the mechanisms that produce this pattern and its implications for environmental 
justice. This article contributes to the debate on urban environmental justice by providing empirical 
evidence of patterns of environmental racism in the RMPA and offering methodological tools for 
identifying territorial inequality. The results have direct implications for public policies aimed at 
reducing climate risks and promoting environmental equity. 
Therefore, this article seeks to answer the following exploratory question: what is the magnitude and 
spatial structure of allocative inefficiency in exposure to climate disasters in the RMPA, and how does 
it relate to historical patterns of socioeconomic and racial segregation? 
 
2. THE ECONOMICS OF DISASTERS AND SOCIAL VULNERABILITY 
Recent literature on vulnerability to extreme events and environmental justice has emphasized that 
climate impacts are not distributed homogeneously across the territory but are mediators and 
amplifiers of social, racial, and economic inequality (Cutter et al., 2003; Flanagan et al., 2018). The 
concept of social vulnerability applied to disasters has solidified as a crucial tool for understanding 
how pre-existing inequality structures and conditions exposure to climate risks, operating as a 
constitutive element of socially produced risk. 
Thus, vulnerability is understood not as a lack of individual resilience but as a social and political 
process of "vulnerabilization," in which populations are systematically placed in risky situations 
through structural dynamics of exclusion (Ribot, 2014). From an economic perspective, this process 
can be interpreted as a form of market failure combined with State failure, where negative 
environmental externalities are disproportionately allocated to social groups with less purchasing 
power and political capacity, while the benefits of urbanization are asymmetrically appropriated 
(Stiglitz, 2012). 
In the Brazilian context, studies have advanced in constructing composite indices and conducting 
spatial analyses of floods, mass movements, and hydrometeorological events, reinforcing the 
relevance of multivariate indicators for identifying the overlap between physical risk and social 
exclusion (Zanetti, 2016; Mendes et al., 2020).). This literature also demonstrates that environmental 
vulnerability is spatially selective and articulates with historical infrastructure deficits, inadequate 
urban land use, low ecological carrying capacity, and inequality in access to essential urban public 
goods, such as basic sanitation and urban drainage, whose provision is fundamental for risk 
reduction and the long-term economic efficiency of cities (Glaeser, 2022). 
 
2.1 Economic foundations of segregation and environmental risk  
The production of capitalist urban space, marked by socio-spatial segregation, is identified as the 
root of this process. The peripheralization of low-income populations into environmentally fragile 
and infrastructure-deficient areas is a key mechanism in generating unequal risks (Maricato, 2015; 
Santos, 2012). 
From an economic point of view, this dynamic produces a "risk occupation imperative," in which 
insufficient income and lack of housing alternatives in the formal market force families to trade 
environmental security for spatial accessibility, maximizing their utility under severe constraints 
(Sen, 1981). This rational, yet forced, trade-off occurs in a context of extreme budgetary constraints 



PROCEEDINGS | 2026 RSAI CONGRESS 

 

146 

and failures in the provision of local public goods, configuring a situation of socially suboptimal 
equilibrium (Muth, 1969; Fujita, 1989). 
In Rio Grande do Sul, the technical and scientific literature produced immediately after the extreme 
event of 2024 indicates that, despite the exceptional hydrological volume and regionalized character 
of the flood, the effects were not random but systematically more severe in areas of greater socio-
spatial precariousness. This suggests that the disaster revealed, rather than created,  the existing 
vulnerability (Borde et al., 2024). These studies highlight the need for vulnerability assessments to 
consider intra-urban, sub-municipal scales, as inequality is expressed not only between 
municipalities but within them, in specific urban sectors, where the historical absence of the State 
has allowed the reproduction of exposure to climate risk, resulting in avoidable social and economic 
costs (Fay et al., 2017). 
Comparative literature on global urban vulnerability shows that unequal metropolitan systems tend 
to present consistent patterns of risk concentration in peripheral areas, especially where there is low 
public investment, low state presence, and occupation in environmentally fragile areas, such as 
floodplains and slopes (Gomez Vaca, 2025; Zahran et al., 2008; Tate, 2012). This pattern is similar to 
that observed in the Metropolitan Region of Porto Alegre (RMPA), where hydrometeorological 
disasters historically overlap with marginalized territories, reinforcing the understanding that 
climate risk is a product of accumulated and selective inequality in urbanization, with clear 
foundations in income inequalities, access to assets, and political power (Acemoglu & Robinson, 
2012). 
This phenomenon is often analyzed through the lens of disaster production, which distinguishes the 
natural event, flood, or earthquake, from the disaster itself, the latter being the result of the 
interaction between the event and a socially vulnerable population (Wisner et al., 2004; Valencio, 
2012). This inequality can be measured in terms of accumulated infrastructure debt, which 
represents the economic cost of chronic underinvestment in public goods in the peripheries, a cost 
that materializes notably during disasters (Fay et al., 2017), representing the economic cost of 
chronic underinvestment in public goods in the peripheries, a liability that materializes dramatically 
during disasters, disproportionately burdening the poorest populations and the public treasury with 
emergency spending and reconstruction costs. 
 
2.2 Racial and gender dimensions in risk allocation  
Research on climate justice reveals that the racial dimension is structural in the production of 
environmental inequalities, especially in Latin America, where environmental racism operates as a 
mechanism that spatially distributes risk and damage in a rationalized way, associated with skin 
color, territory, and disasters (Pacheco, 2021; Silva & Cunha, 2022). In the context of Rio Grande do 
Sul, specific analyses point out that the 2024 flood demonstrated that peripheral Black communities 
were systematically more affected, which reinforces the need to incorporate race as a central 
dimension of socio-environmental vulnerability analysis in Southern Brazil (Borde et al., 2024). 
The gender dimension also presents clear economic implications. Studies show that women, 
especially single-parent heads of households, are disproportionately impacted by disasters, due to 
prior economic inequalities, greater responsibility for caring for children and the elderly, and 
increased risk of gender-based violence in post-disaster contexts (Neumayer & Plumper, 2007; 
Alston, 2013). This division has a clear economic cost, as women, especially poor women, often bear 
the costs of the social production of disasters through unpaid and invisible work that sustains family 
and community recovery. This represents a gender-based negative externality that 
disproportionately burdens women and is not accounted for in traditional impact assessments 
(Fraser, 2016; Elson, 2017). 
Thus, the state of the art demonstrates that contemporary urban vulnerability is a multidimensional, 
spatially selective, historically produced, and racially differentiated phenomenon. The combination 
of social inequality, territorial exclusion, and environmental degradation forms a metropolitan 
pattern of climate risk, which is expressed particularly intensely in the RMPA. This convergence 
between global literature, national literature, and regional empirical evidence supports the use of 
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spatial methods and composite indicators, as applied in this study, to identify, interpret, and reveal 
the cartography of environmental injustice in the metropolitan territory. 
 
3. METHODOLOGY 
The methodology adopted in this study was based on an explanatory quantitative-spatial approach 
aimed at identifying and interpreting territorial patterns of social and environmental vulnerability 
in the Metropolitan Region of Porto Alegre (RMPA). The main objective was to understand how 
socioeconomic, racial, and educational inequalities manifest and overlap with the spatial distribution 
of climate disasters, configuring a picture of environmental injustice that reflects the dynamics of 
unequal urbanization and the territorial selectivity of metropolitan development. To achieve this 
objective, different databases were integrated, harmonized, and analyzed using statistical methods 
of spatial autocorrelation and local association. 
We adopted an exploratory approach using Local Indicators of Spatial Association (LISA), 
considering that initial studies on environmental inequalities benefit from analyses that first identify 
spatial patterns before testing complex causal relationships. This analysis is explicitly descriptive 
and does not test causal hypotheses -- a task reserved for future research with spatial econometric 
models. 
Methodologically, this study advances the analysis of environmental injustice through the application 
of bivariate LISA (Local Indicators of Spatial Association), which allows for the direct spatial 
correlation of racial composition (Black/Brown population) with the incidence of climate disasters. 
This approach moves beyond simple overlay maps to statistically identify and quantify hotspots of 
environmental racism at the census tract level, offering a replicable framework for similar 
metropolitan analyses. 
The cartographic base used was the 2022 census tract grid made available by the Brazilian Institute 
of Geography and Statistics (IBGE), which provided the reference geospatial structure for cross-
referencing socioeconomic and environmental information. Each census tract, identified by a unique 
code (CD_SETOR), was treated as a territorial unit of analysis, which allowed capturing intra-urban 
variations and detailing local patterns of inequality and risk. This census granularity provided 
greater precision to the study, especially for identifying contrasts between central and peripheral 
areas that are often masked in aggregate municipal analyses. 
Socioeconomic and demographic variables were extracted from census tract aggregates made 
available by IBGE and were previously treated. Three main dimensions were used: (a) social 
vulnerability indicators (VSA), constructed from income, household density, and housing condition 
variables; (b) market class indicators (MC), associated with average income and real estate valuation, 
according to procedures described in studies on the structure of the urban real estate market 
(Maraschin et al., 2012) and residential segmentation (Costello, 2019); and (c) race/color and 
education variables, which express structured dimensions of social and racial inequality in urban 
space. This information was complemented by a climate database, from the Brazilian Atlas of Natural 
Disasters (CEMADEN/UFSC), containing records of hydrometeorological and geological events 
occurring between 1991 and 2024, aggregated by municipalities and subsequently associated with 
the corresponding census tracts. The cross-referencing of these distinct data sources allowed the 
construction of an integrated analytical database, called rmpa_sf, which combines socioeconomic, 
environmental, and spatial attributes into a single georeferenced dataset. 
Variable treatment involved standardizing values through the calculation of the z-score, which 
enabled the comparison of indicators originally expressed on different scales (Fotheringham, 
Brunsdon & Charlton, 2022; Bivand, Pebesma & Gómez-Rubio, 2013). This normalization was 
fundamental to ensure the consistency of results in statistical tests of spatial autocorrelation. Missing 
or inconsistent values were replaced by zero in cases of real absence of record, for example, sectors 
without disaster occurrences, and treated with mean imputation in the case of continuous variables. 
The data integration and cleaning process was performed in the R environment, using the 
packages sf, dplyr, spdep, tmap and RColorBrewer, which allowed manipulating, mapping, and 
representing the information in a reproducible and transparent manner. 
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4ÁÂÌÅ ρȢ $ÅÓÃÒÉÐÔÉÖÅ 3ÔÁÔÉÓÔÉÃÓ ÂÙ -ÕÎÉÃÉÐÁÌÉÔÙ ÉÎ ÔÈÅ 2-0! 
Municipality  Nº Sectors Total Disasters (1991 -2024)  White Population  Black/Brown Population  

Porto Alegre  2.744 46.648 979.540 137.316 
Novo Hamburgo  594 10.692 NA NA 
Canoas 659 10.544 273.190 39.034 
Gravataí 468 10.296 210.228 27.995 
Viamão 419 9.637 153.646 34.060 
Cachoeirinha  232 4.176 107.048 15.183 
São Leopoldo 438 3.942 170.431 28.391 
Taquara  150 3.900 34.067 5.140 
Alvorada  336 3.360 124.902 28.390 
Esteio 158 2.844 60.268 8.921 

ɕ3ÏÕÒÃÅȡ ςπςς #ÅÎÓÕÓ ɉ)"'%Ɋ ÁÎÄ $ÉÓÁÓÔÅÒ !ÔÌÁÓ ɉρωωρȤςπςτɊ Ȥ #%-!$%.Ⱦ5&3#Ȣ .ÏÔÅȡ 4ÈÅ ρπ ÍÕÎÉÃÉÐÁÌÉÔÉÅÓ 

×ÉÔÈ ÔÈÅ ÈÉÇÈÅÓÔ ÎÕÍÂÅÒ ÏÆ ÄÉÓÁÓÔÅÒÓ ÉÎ ÔÈÅ 2-0! ÁÒÅ ÐÒÅÓÅÎÔÅÄȢ ɕ 

 
3.1 Spatial autocorrelation analysis: Global Moran and LISA  
To evaluate the spatial structure of the analyzed phenomena, a queen contiguity neighborhood 
matrix was constructed (Cliff & Ord, 1981; Anselin, 1995), which considers as neighbors all polygons 
that share vertices or borders. This matrix, transformed into a list of spatial weights (listw), served 
as the basis for calculating the Global Moran's Index (Moran, 1950) and the local indicators of spatial 
association (LISA) (Anselin, 1995; Getis & Ord, 1992). 
The Global Moran's Index measures the overall spatial autocorrelation between the values of a 
variable and its neighbors, according to the following equation: 

Ὅ  
ὲ

Ὓ
Ȣ
Вύ ὼ ȅὼ ὼ ȅὼ

В ὼ ȅὼό
 

Where: 
¶ Total number of spatial units (census tracts). 
¶ ὼ e ὼ: Values of the variable of interest (e.g., total disasters) in spatial units  Ὥ and Ὦ. 

¶ ὼȅ: Arithmetic mean of variable ὼ in all units. 
¶ ύ : Element of the spatial weights matrix, representing the spatial connection between 

units Ὥ and Ὦ. For the queen criterion,  ύ ρ  if Ὥ and Ὦ  are neighbors, and ύ π otherwise 

(including Ὥ Ὦ). 
Positive I values indicate direct spatial autocorrelation, simple clustering; negative values indicate 
dispersion; and values close to zero suggest randomness. 
The Global Moran's Index (LISA) allows identifying the individual contribution of each spatial unit to 
global autocorrelation, being defined as: 

Ὅ  ᾀ ύ ᾀ 

Where: 
¶ ᾀ and ᾀAre the standardized values (in z-scores) of variable ὼ  for units Ὥ and Ὦ, that ᾀ

ὼ ὼȅȾ„, where  „ is the standard deviation of ὼ. 
In the bivariate case, the index measures the correlation between distinct variables, for example, 
social vulnerability and disasters, according to the expression: 

Ὅ  ᾀ ύ ᾀ  

Where: 
¶ ᾀ : Standardized value of the first variable (e.g., social vulnerability index) in unit Ὥ. 

¶ ᾀ : Standardized value of the second variable (e.g., total disasters) in neighboring unit  Ὦ 

¶ ύ : Element of the spatial weights matrix, as defined previously. 

And x and y are variables of different natures, allowing assessment of the degree of spatial association 
between social and environmental dimensions. 
Significant values of Ὅwere classified into four main categories: High-High, Low-Low, High-Low, and 
Low-High, representing, respectively, vulnerable sectors surrounded by equally vulnerable areas, 
non-vulnerable sectors surrounded by also non-vulnerable areas, and transition zones with 



PROCEEDINGS | 2026 RSAI CONGRESS 

 

149 

accentuated spatial contrasts. This methodology allowed understanding the spatial structure of 
inequality, highlighting both the cores of exclusion and areas of metropolitan resilience. 
 
4. METHODOLOGY FOR SPATIAL ANALYSIS OF ENVIRONMENTAL CLUSTERS AND DISASTERS 
IN THE RMPA 
The objective of the spatial analysis of environmental clusters and disasters was to identify spatial 
patterns of associations between environmental conditions and the occurrence of disasters in the 
Metropolitan Region of Porto Alegre (RMPA). 
As a database, environmental variables were used, such as the environmental conditions index, 
composed of indicators like vegetation cover, land use, and slope; disaster variable, such as the 
frequency or intensity of natural disaster records, including floods and landslides; spatial units, 
census tracts, ensuring compatibility with other socioeconomic and environmental analysis 
dimensions. 
Local Indicators of Spatial Association (LISA) statistical analysis, based on the Local Moran's Index, 
was applied to identify significant spatial clusters. Areas were classified into five main categories: 

1. High-High: High environmental condition and high disaster occurrence locally and in the 
neighborhood; 

2. High-Low: High environmental condition locally, but low disaster occurrence in the 
neighborhood; 

3. Low-High: Low environmental condition locally, but high disaster occurrence in the 
neighborhood; 

4. Low-Low: Low environmental condition and low disaster occurrence locally and in the 
neighborhood; 

5. Not Significant: Absence of relevant spatial correlation. 
Based on this approach, it was possible to spatially identify the coexistence between ecological 
degradation and environmental risk, as well as transition zones that function as areas of urban 
pressure and emerging vulnerability. 
 
4.1 Complementary spatial modeling  
To complement the exploratory analysis and quantify the magnitude of spatial dependencies, spatial 
econometric models were estimated. Lagrange Multiplier (LM) tests applied to the traditional OLS 
model indicated a strong presence of spatial autocorrelation of spatial specifications. The following 
were estimated and compared: 
SAR Model (Spatial Autoregressive): 
Where: 
¶ y: n×1 vector of the dependent variable (e.g., logarithm of the total number of disasters per 

sector). 
¶ ʍȡ 3ÐÁÔÉÁÌ ÁÕÔÏÒÅÇÒÅÓÓÉÖÅ ÃÏÅÆÆÉÃÉÅÎÔȟ ×ÈÉÃÈ ÍÅÁÓÕÒÅÓ ÔÈÅ ÉÎÔÅÎÓÉÔÙ ÏÆ ÓÐÁÔÉÁÌ ÄÅÐÅÎÄÅÎÃÅ 

between the values of y. 
¶ W: n×n matrix of row-standardized spatial weights (the same used in Moran's calculations). 
¶ Wy: Spatially lagged variable (average of y values in neighboring units). 
¶ X: n×k matrix of independent explanatory variables (e.g., Social Vulnerability Index, % of the 

Black/Brown population, infrastructure indicator).  
¶ ɼȡ Ëϼρ ÖÅÃÔÏÒ ÏÆ ÃÏÅÆÆÉÃÉÅÎÔÓ ÁÓÓÏÃÉÁÔÅÄ ×ÉÔÈ ÔÈÅ ÅØÐÌÁÎÁÔÏÒÙ ÖÁÒÉÁÂÌÅÓȢ 
¶ ʀȡ Îϼρ ÖÅÃÔÏÒ ÏÆ ÅÒÒÏÒ ÔÅÒÍÓȟ ÁÓÓÕÍÅÄ ÁÓ ʀḐ. ɉπȟ ʎͮς )ͺÎɊȢ 

SEM Model (Spatial Error): ώ ὢ‍ όȟό  ὡ  ‐ 
Where: 

¶ Ùȟ8ȟɼȡ $ÅÆÉÎÅÄ ÁÓ ÉÎ ÔÈÅ 3!2 ÍÏÄÅÌȢ 
¶ u: n×1 vector of error terms that are spatially autocorrelated. 
¶ ʇȡ 3ÐÁÔÉÁÌ ÁÕÔÏÃÏÒÒÅÌÁÔÉÏÎ ÃÏÅÆÆÉÃÉÅÎÔ ÏÆ ÔÈÅ ÅÒÒÏÒȟ ×ÈÉÃÈ ÍÅÁÓÕÒÅÓ ÔÈÅ ÄÅÇÒÅÅ ÔÏ ×ÈÉÃÈ 

unobserved disturbances propagate spatially. 
¶ Wu: Spatial lag of the error term. 
¶ ʀȡ Îϼρ ÖÅÃÔÏÒ ÏÆ ÉÎÎÏÖÁÔÉÏÎ ÅÒÒÏÒ ÔÅÒÍÓȟ ÎÏÔ ÓÐÁÔÉÁÌÌÙ ÃÏÒÒÅÌÁÔÅÄȟ ×ÉÔÈ ʀḐ. ɉπȟ ʎͺʀͮς )ͺÎɊȢ 
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The selection between SAR and SEM models was based on the results of Lagrange Multiplier (LM) 
tests and the Akaike Information Criterion (AIC), opting for the model that best fit the data. 
The map was generated in a Geographic Information System (GIS) environment, using QGIS software, 
in addition to the statistical libraries PySal, GeoDa, and spdep. Processing and thematic visualization 
were conducted in R, ensuring integration between statistical analysis and cartographic 
representation. 
The final product consists of a thematic map of spatial environmental and disaster clusters, used to 
support the identification of areas for public policies of risk mitigation, territorial management, and 
environmental planning. 
This mapping served as its empirical basis for integrated analyses in the results analysis sections, 
articulating social vulnerability, race, education, market class, and environmental condition in the 
production of metropolitan inequality. 
 
5. RESULTS 
The results obtained through the application of univariate and bivariate LISA indicators reveal a 
complex and persistent spatial structure of inequality in the Metropolitan Region of Porto Alegre 
(RMPA). The analysis integrated socio-environmental and socioeconomic dimensions, enabling the 
understanding of the configuration of a true territorial vulnerability system, where socioeconomic 
and racial factors overlap with adverse environmental conditions, resulting in a structural spatial 
injustice. 
 
5.1 Patterns of spatial concentration of disasters  
The analysis revealed an extreme spatial concentration of hydroclimatic disasters in the RMPA. The 
Global Moran's Index for disaster distribution reached the exceptional value of 0.965 (p < 0.001), one 
of the highest recorded in the specialized literature. This value indicates not only positive spatial 
autocorrelation but an almost perfect territorial aggregation of events as indicated in Table 2. 
 

4ÁÂÌÅ ςȢ 'ÌÏÂÁÌ -ÏÒÁÎͻÓ )ÎÄÅØ Ȥ 3ÐÁÔÉÁÌ !ÕÔÏÃÏÒÒÅÌÁÔÉÏÎ ÉÎ ÔÈÅ 2-0! 
Variable/Analysis  Moran's I  p-valor  IC 95% Interpretation  

Total Hydroclimatic Disasters  0.965 <0.001 [0.934, 0.996] Very strong spatial clustering: extreme 
territorial concentration  

White Population (%)  0.391 <0.001 [0.321, 0.461] Moderate-high spatial segregation: 
clustering pattern 

Association between VSA × 
Disasters*  

0.285 <0.001 [0.201, 0.369] Significant positive spatial association 

ɕ.ÏÔÅÓȡ ɕ "ÉÖÁÒÉÁÔÅ ÁÓÓÏÃÉÁÔÉÏÎ ÂÅÔ×ÅÅÎ %ØÐÁÎÄÅÄ 3ÏÃÉÁÌ 6ÕÌÎÅÒÁÂÉÌÉÔÙ )ÎÄÅØ ɉ63!Ɋ ÁÎÄ ÄÉÓÁÓÔÅÒ ÏÃÃÕÒÒÅÎÃÅȢ 

#) Ѐ ωυϷ #ÏÎÆÉÄÅÎÃÅ )ÎÔÅÒÖÁÌȠ Î Ѐ τς ÍÕÎÉÃÉÐÁÌÉÔÉÅÓȾÁÒÅÁÓ ÁÎÁÌÙÚÅÄȢ 7ÅÉÇÈÔ ÍÁÔÒÉØȡ 1ÕÅÅÎ #ÏÎÔÉÇÕÉÔÙ ɉËЀρɊȢ 

6ÁÌÕÅÓ Є π ÉÎÄÉÃÁÔÅ ÓÐÁÔÉÁÌ ÃÌÕÓÔÅÒÉÎÇȢ ɕ 

 
5.2 Socioeconomic segregation and metropolitan structure  
The LISA map of Social Vulnerability (VSA), Figure 1, evidences positive autocorrelation in the urban 
edges of the metropolis, especially in the municipalities of Viamão, Alvorada, Eldorado do Sul, 
Gravataí, and the East and North zones of Porto Alegre. These areas, which have a peripheral 
predominance, concentrate High-High sectors, indicating a strong agglomeration of social 
vulnerability. They are neighborhoods and villages that historically present high household density, 
low income, and precariousness of urban services. 
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&ÉÇÕÒÅ ρȢ 3ÏÃÉÁÌ 6ÕÌÎÅÒÁÂÉÌÉÔÙ ÉÎ ÔÈÅ -ÅÔÒÏÐÏÌÉÔÁÎ 2ÅÇÉÏÎ ÏÆ 0ÏÒÔÏ !ÌÅÇÒÅ 

3ÏÕÒÃÅȡ 0ÒÅÐÁÒÅÄ ÂÁÓÅÄ ÏÎ ÄÁÔÁ ÆÒÏÍ ÔÈÅ ςπςς $ÅÍÏÇÒÁÐÈÉÃ #ÅÎÓÕÓ ÁÎÄ ÔÈÅ $ÉÓÁÓÔÅÒ !ÔÌÁÓ ÏÆ "ÒÁÚÉÌ ɉςπςυɊȢ 

 
In Porto Alegre, sectors in the East zones such as Lomba do Pinheiro and Agronomia, North, Rubem 
Berta and Mario Quintana, and South, Cruzeiro, Restinga, and Belém Novo, stand out, where urban 
densification occurred in a disordered manner, often in environmentally fragile areas. 
The patterns present in the Metropolitan Region of Porto Alegre manifest the legacy of a metropolitan 
model marked by the expulsion of the popular classes to areas of environmental risk and low land 
value. The production of urban space in the RMPA reinforced the center-periphery axis, creating 
zones of exclusion made invisible by public policies. Vulnerability, therefore, is not only a social 
condition but a territorial product of inequality, a structure that defines who can inhabit safe spaces 
and who remains in ecologically degraded areas. 
 

4ÁÂÌÅ σȢ #ÏÒÒÅÌÁÔÉÏÎ -ÁÔÒÉØ ÂÅÔ×ÅÅÎ +ÅÙ 6ÁÒÉÁÂÌÅÓ ÏÆ ÔÈÅ 2-0! 

Variable  Social Vulnerability  Market Class Average Income Total Disaster Risk  Education  

Social Vulnerability  1.000 -0.717*** -0.304* 0.061 -0.539*** 
Market Class -0.717*** 1.000 0.616*** 0.040 0.648*** 
Market Class -0.304* 0.616*** 1.000 0.146 0.720*** 
Total Disasters  0.061 0.040 0.146 1.000 -0.025 
Education  -0.539*** 0.648*** 0.720*** -0.025 1.000 

ɕ.ÏÔÅÓȡ ɕ Ð Ѓ πȢπυȟ ɕɕ Ð Ѓ πȢπρȟ ɕɕɕ Ð Ѓ πȢππρȠ . Ѐ τς ÍÕÎÉÃÉÐÁÌÉÔÉÅÓ ÏÆ ÔÈÅ 2-0!Ȣ -ÅÔÈÏÄȡ 0ÅÁÒÓÏÎ #ÏÒÒÅÌÁÔÉÏÎȢ 

%ÄÕÃÁÔÉÏÎ ÍÅÁÓÕÒÅÄ ÂÙ ÅÄÕÃÁÔÉÏÎ ÌÅÖÅÌ ɉÙÅÁÒÓ ÏÆ ÓÔÕÄÙɊȢ ɕ 

 
The Market Class (MC) map reinforces the metropolitan dichotomy between spaces of valorization 
and exclusion. The High-High clusters, representing high-income areas surrounded by equally 
favored sectors, are concentrated in the central axis Porto Alegre-Canoas-Novo Hamburgo, covering 
areas of high-density verticalized real estate and consolidated infrastructure. 
The Low-Low sectors, located in the peripheries and urban fringes, spatially coincide with the zones 
of social vulnerability, forming a continuous gradient of socioeconomic disadvantage that extends 
from Viamão to Alvorada and from Eldorado do Sul to Sapucaia do Sul. 
The concentration of income and investments in a linear corridor evidences the unequal production 
of urban space. Real estate capital and public infrastructure tend to reinforce each other, widening 
the gap between valued centralities and unattended peripheries. 
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This pattern of functional segregation, already consolidated in past decades, from the 1980s to the 
1990s, remains in current statistics and reinforces socio-environmental injustice, as territories with 
higher income also concentrate lower environmental risk and better response capacity in the face of 
extreme events. 
 
5.3 Spatial Distribution of Climate Disasters  
The LISA map of Climate Disasters demonstrates that the occurrence of extreme events such as 
floods, flash floods, and landslides presents significant spatial clusters. 
The High-High clusters are spatially expressive in the floodplains of the municipalities of Guaíba and 
Gravataí, in Porto Alegre, Canoas, Eldorado do Sul and Viamão, and on the banks of the Sinos River, 
covering São Leopoldo, Novo Hamburgo, and Estância Velha. These areas combine physical 
conditions of low altitude, high soil impermeability, and irregular occupations, composing a picture 
of accentuated structural risk. 
In contrast, the Low-Low sectors, higher and more urbanized, are located in consolidated 
neighborhoods and well-drained slope areas, with lower incidence of disasters. This asymmetry 
confirms that environmental risks are socially produced, as they result both from topography and 
the unequal pattern of occupation and access to urban infrastructure. 
Disasters follow the logic of urban watersheds. On the banks of Guaíba and the Sinos and Gravataí 
Rivers, the disordered expansion of the urban fabric over floodplains, channels, and slopes promoted 
a physical and social coupling of vulnerability. The most affected sectors, such as Restinga, Farrapos, 
Santa Isabel, Delta, and Sans Souci, indicate that risk is both natural and constructed. Urbanization 
without planning and deficient drainage transformed environmentally fragile areas into zones of 
popular occupation, amplifying the destructive potential of climate events. 
Quantitative analysis corroborates this clustered spatial pattern. The Global Moran's Index for the 
distribution of hydroclimatic disasters in the RMPA reached the exceptional value of 0.965 (p < 
0.001), one of the highest recorded in the specialized literature on environmental risks. Such 
magnitude indicates not only positive spatial autocorrelation but an extreme territorial 
concentration of events, strongly anchored in the physical-territorial characteristics of occupied 
floodplains and slopes. This robust statistical result evidences that disasters are not dispersed or 
random phenomena but follow a hyper-concentrated geographical pattern that reflects the very 
unequal structure of the metropolis. 
 
5.4 Spatial patterns of environmental conditions and urban risk in the RMPA  
The technical reading of bivariate LISA maps between environmental indicators and disasters, Figure 
2, reveals the coherence between metropolitan patterns and ecological gradients. 
The High-High clusters, indicated in red, are concentrated in Porto Alegre, East and South zones, 
Viamão, Guaíba, Alvorada, and peripheral areas of Canoas and Gravataí, sectors in poor 
environmental conditions and with high disaster occurrence, marked by deficient drainage, 
occupation on slopes and floodplains, and low vegetation cover. These areas express the dual socio-
environmental vulnerability, where the natural and built environments are degraded, favoring the 
repetition of extreme events. 
Sectors in blue, Low-Low, appear in the central and intermediate areas of the metropolis Porto 
Alegre, central and northern region, Novo Hamburgo, São Leopoldo, and Campo Bom, indicating 
more resilient spaces, sustained by public investments and sanitation and drainage infrastructure. 
Regions represented by High-Low clusters, in orange, and Low-High, dark blue, indicate transition 
zones: the former, areas with good environmental conditions but close to degraded regions; the 
latter, environmentally good areas, however exposed to urban expansion and insufficient drainage. 
These urban fringes configure the environmental limits of the metropolis, zones of emerging 
vulnerability and territorial pressure. Making climate risks in the RMPA produced in a social and 
spatial way. 
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&ÉÇÕÒÅ ςȢ %ÎÖÉÒÏÎÍÅÎÔÁÌ #ÏÎÄÉÔÉÏÎÓ ÉÎ ÔÈÅ -ÅÔÒÏÐÏÌÉÔÁÎ 2ÅÇÉÏÎ ÏÆ 0ÏÒÔÏ !ÌÅÇÒÅ 

3ÏÕÒÃÅȡ 0ÒÅÐÁÒÅÄ ÂÁÓÅÄ ÏÎ ÄÁÔÁ ÆÒÏÍ ÔÈÅ ςπςς $ÅÍÏÇÒÁÐÈÉÃ #ÅÎÓÕÓ ÁÎÄ ÔÈÅ $ÉÓÁÓÔÅÒ !ÔÌÁÓ ÏÆ "ÒÁÚÉÌ ɉςπςυɊ 

 
5.5 Spatial association between disasters and social variables  
High-High sectors are concentrated in the peripheral edges, municipalities of Viamão, Alvorada, 
Eldorado do Sul, and North and East zones of Porto Alegre, revealing overlap between high 
vulnerability and high incidence of disasters. These areas, represented in Figure 3, constitute the core 
of environmental inequality, where poverty and environmental exposure coincide. 
Meanwhile, Low-Low clusters occur in central and consolidated areas such as Porto Alegre, central 
and eastern regions, Novo Hamburgo, and São Leopoldo, configuring resilient spaces. There is a 
direct association: the higher the social vulnerability, the greater the frequency of disasters, 
empirically proving the social production of environmental risk. 

 
&ÉÇÕÒÅ σȢ "ÉÖÁÒÉÁÔÅ ,)3! ȤȤ 3ÏÃÉÁÌ 6ÕÌÎÅÒÁÂÉÌÉÔÙ Ø $ÉÓÁÓÔÅÒÓ -ÅÔÒÏÐÏÌÉÔÁÎ 2ÅÇÉÏÎ ÏÆ 0ÏÒÔÏ !ÌÅÇÒÅ 

3ÏÕÒÃÅȡ 0ÒÅÐÁÒÅÄ ÂÁÓÅÄ ÏÎ ÄÁÔÁ ÆÒÏÍ ÔÈÅ ςπςς $ÅÍÏÇÒÁÐÈÉÃ #ÅÎÓÕÓ ÁÎÄ ÔÈÅ $ÉÓÁÓÔÅÒ !ÔÌÁÓ ÏÆ "ÒÁÚÉÌ ɉςπςυɊȢ 
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These areas reveal the dual socio-ecological vulnerability that characterizes them: on one hand, 
social vulnerability, marked by low income, precarious housing, and exclusion from basic services; 
on the other hand, ecological vulnerability, expressed in the occupation of risk areas, such as steep 
slopes, floodplains, and riverbanks, environmentally fragile and subject to extreme climate events. 
This overlap between social exclusion and environmental degradation configures a scenario 
of structural socio-environmental injustice, in which the poorest populations are systematically 
exposed to natural hazards amplified by the absence of adequate urban infrastructure. 
The chronic absence of essential urban infrastructure --- such as basic sanitation, storm drainage 
systems, paving, and integrated territorial management --- not only aggravates socio-ecological 
vulnerability but also creates conditions of chronic exposure to disasters. The lack of adequate 
drainage increases the risk of floods; the absence of sanitation favors contamination and disease 
proliferation; and the disordered occupation of risk areas, without planning or regulation, turns 
climate events into humanitarian catastrophes. This combination of structural deficits and 
institutional neglect produces a perverse cycle of vulnerabilization, in which exposure to risk 
becomes permanent and the response and recovery capacity of communities is systematically 
undermined. The combination between low income, irregular occupation, and environmental 
degradation produces cycles of vulnerability that reinforce each other: the more precarious the 
infrastructure, the greater the susceptibility to disaster; and the greater the disaster, the more 
difficult the social and economic recovery. These territories prove to be the epicenter of metropolitan 
environmental injustice. 
Figure 4 reveals an inverse and highly coherent pattern that dominates the map: Low-Low and High-
Low, concentrating in central and northeastern regions of the Metropolitan Region of Porto Alegre 
where there is a higher incidence of education and infrastructure, municipalities such as Ivoti, Novo 
Hamburgo, São Leopoldo, Campo Bom, and Sapiranga. 
This demonstrates that education functions as a factor of territorial resilience, associated with 
prevention capacity, organization, and adaptation in the face of climate risks. 

 
&ÉÇÕÒÅ τȢ "ÉÖÁÒÉÁÔÅ ,)3! ȤȤ %ÄÕÃÁÔÉÏÎ Ø $ÉÓÁÓÔÅÒÓ -ÅÔÒÏÐÏÌÉÔÁÎ 2ÅÇÉÏÎ ÏÆ 0ÏÒÔÏ !ÌÅÇÒÅ 

3ÏÕÒÃÅȡ 0ÒÅÐÁÒÅÄ ÂÁÓÅÄ ÏÎ ÄÁÔÁ ÆÒÏÍ ÔÈÅ ςπςς $ÅÍÏÇÒÁÐÈÉÃ #ÅÎÓÕÓ ÁÎÄ ÔÈÅ $ÉÓÁÓÔÅÒ !ÔÌÁÓ ÏÆ "ÒÁÚÉÌ ɉςπςυɊȢ 

 
Figure 5 shows variables representing urban and environmental conditions, such as paving, 
sanitation, drainage, and tree cover, and exhibit a pattern similar to that of social vulnerability. 
The High-High clusters reappear in urban peripheries, Viamão, South of Porto Alegre, and West of 
Canoas, while High-Low reflect the center-periphery contrast. The LISA map confirms that 
deficiencies in urban infrastructure and low environmental quality are spatially correlated with 
disaster occurrence. 
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&ÉÇÕÒÅ υȢ "ÉÖÁÒÉÁÔÅ ,)3! ȤȤ 3ÕÒÒÏÕÎÄÉÎÇÓ ÁÎÄ ÆÁëÁÄÅ ÏÆ Ä×ÅÌÌÉÎÇÓ Ø $ÉÓÁÓÔÅÒÓ -ÅÔÒÏÐÏÌÉÔÁÎ 2ÅÇÉÏÎ ÏÆ 0ÏÒÔÏ 

!ÌÅÇÒÅ 

3ÏÕÒÃÅȡ 0ÒÅÐÁÒÅÄ ÂÁÓÅÄ ÏÎ ÄÁÔÁ ÆÒÏÍ ÔÈÅ ςπςς $ÅÍÏÇÒÁÐÈÉÃ #ÅÎÓÕÓ ÁÎÄ ÔÈÅ $ÉÓÁÓÔÅÒ !ÔÌÁÓ ÏÆ "ÒÁÚÉÌ ɉςπςυɊȢ 

 
5.6 Racial inequality and climate risk  
High-Low clusters predominate in the central and upscale areas of Porto Alegre, such as the Historic 
Center, Moinhos de Vento, Mont'Serrat, and Bela Vista, indicating sectors of low disaster incidence 
and high concentration of white population (Figure 6). 
This reveals the protective effect of urban centrality and quality infrastructure, which reduces 
exposure to climate events. 

 
&ÉÇÕÒÅ φȢ $ÉÓÁÓÔÅÒÓ ÁÎÄ 7ÈÉÔÅ 2ÁÃÅ 

3ÏÕÒÃÅȡ 0ÒÅÐÁÒÅÄ ÂÁÓÅÄ ÏÎ ÄÁÔÁ ÆÒÏÍ ÔÈÅ ςπςς $ÅÍÏÇÒÁÐÈÉÃ #ÅÎÓÕÓ ÁÎÄ ÔÈÅ $ÉÓÁÓÔÅÒ !ÔÌÁÓ ÏÆ "ÒÁÚÉÌ ɉςπςυɊȢ 

 
The map corresponding to disasters and Black/Brown race, Figure 7, presents the opposite: High-
High sectors concentrate in metropolitan peripheries, especially in neighborhoods such as: Rubem 
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Berta, Mario Quintana, Restinga, and Lomba do Pinheiro (Porto Alegre); Americana and Algarve 
(Alvorada); Center and Delta (Eldorado do Sul); São Leopoldo and Sapucaia do Sul, on the banks of 
the Sinos River. 
 

4ÁÂÌÅ τȢ $ÉÓÔÒÉÂÕÔÉÏÎ ÏÆ "ÉÖÁÒÉÁÔÅ ,)3! #ÌÕÓÔÅÒÓ Ȥ $ÉÓÁÓÔÅÒÓ ϼ 2ÁÃÅ 
BLACK/BROWN POPULATION 
Cluster 
LISA 

No. of 
Sectors 

Percentage 
(%)  

Interpretation  

High-High 2.070 26,80% High positive correlation between disasters and Black/mixed-race population 
High-Low 3.080 39,88% High occurrence of disasters, low presence of Black/mixed-race population in the 

neighborhood 
Low-High 1.368 17,71% Low occurrence of disasters, high presence of Black/mixed-race population in the 

neighborhood 
Low-Low 1.206 15,61% Low correlation between disasters and Black/mixed-race population 
WHITE POPULATION 
Cluster 
LISA 

Nº of 
Sectors 

Percentage 
(%)  

Interpretation  

High-High 2.898 37,52% High positive correlation between disasters and white population 
High-Low 2.252 29,16% High occurrence of disasters, low presence of white population in the 

neighborhood 
Low-High 1.666 21,57% Low occurrence of disasters, high presence of white population in the 

neighborhood 
Low-Low 908 11,76% Low correlation between disasters and white population 

ɕ3ÏÕÒÃÅȡ "ÉÖÁÒÉÁÔÅ ,)3! ÁÎÁÌÙÓÉÓ ɉ,ÏÃÁÌ -ÏÒÁÎɊ ÁÐÐÌÉÅÄ ÔÏ ÃÅÎÓÕÓ ÔÒÁÃÔÓ ÏÆ ÔÈÅ 2-0!Ȣ .ÏÔÅÓȡ . Ѐ χȟχςτ ÃÅÎÓÕÓ 

ÔÒÁÃÔÓȠ Ð Ѓ πȢπυȠ ωωω ÐÅÒÍÕÔÁÔÉÏÎÓȢ 3ÐÁÔÉÁÌ ×ÅÉÇÈÔÓ ÍÁÔÒÉØȡ 1ÕÅÅÎ #ÏÎÔÉÇÕÉÔÙ ɉËЀρɊȢ ɕ 

 
These patterns indicate a cartography of environmental racism, in which racialized territories 
express structural vulnerability and ecological degradation (Sevenpubl, 2023; Pires, 2016). The 
Black and Brown population, historically deprived of access to formal land and real estate credit, has 
been pushed into areas of lower land value and higher physical risk since the post-abolition period 
(Pires, 2016; Rabelo & Sant'Anna, 2025). 
Urban space, therefore, not only reflects racial inequality but also produces it. The absence of the 
State manifests in the lack of infrastructure, mitigation, and emergency response, perpetuating an 
ecological segregation in which the degraded environment coincides with Blackness and poverty. 

 
&ÉÇÕÒÅ χȢ $ÉÓÁÓÔÅÒÓ ÁÎÄ "ÌÁÃËȾ"ÒÏ×Î ÒÁÃÅ 

3ÏÕÒÃÅȡ 0ÒÅÐÁÒÅÄ ÂÁÓÅÄ ÏÎ ÄÁÔÁ ÆÒÏÍ ÔÈÅ ςπςς $ÅÍÏÇÒÁÐÈÉÃ #ÅÎÓÕÓ ÁÎÄ ÔÈÅ $ÉÓÁÓÔÅÒ !ÔÌÁÓ ÏÆ "ÒÁÚÉÌ ɉςπςυɊȢ 
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4ÁÂÌÅ υȢ -ÕÎÉÃÉÐÁÌÉÔÉÅÓ ×ÉÔÈ ÔÈÅ (ÉÇÈÅÓÔ #ÏÎÃÅÎÔÒÁÔÉÏÎ ÏÆ (ÉÇÈȤ(ÉÇÈ #ÌÕÓÔÅÒÓ ɉ$ÉÓÁÓÔÅÒÓ ϼ "ÌÁÃËȾ"ÒÏ×Î 

0ÏÐÕÌÁÔÉÏÎɊ 

Municipality  Nº Clusters 
High-High 

Total Number of 
Disasters  

Black/Brown 
Population  

Total % in relation to the Porto 
Alegre Metropolitan Region  

Porto Alegre  1.041 17.697 89.919 13,5% 
Viamão 325 7.475 29.907 4,21% 
Gravataí  271 5.962 18.657 3,51% 
Cachoeirinha  121 2.178 10.865 1,57% 
Parobé 81 1.863 6.399 1,05% 
Esteio 67 1.206 4.503 0,87% 
Eldorado do Sul  53 1.749 5.252 0,69% 
Taquara  42 1.092 2.888 0,54% 
Charqueadas 29 493 2.105 0,38% 
Triunfo  21 357 1.803 0,27% 

3ÏÕÒÃÅȡ 3ÐÁÔÉÁÌ ÁÎÁÌÙÓÉÓ ÏÆ ÂÉÖÁÒÉÁÔÅ ,)3! ÃÌÕÓÔÅÒÓ ÉÎ ÔÈÅ 2-0!Ȣ .ÏÔÅȡ (ÉÇÈȤ(ÉÇÈ ÃÌÕÓÔÅÒÓ ÉÎÄÉÃÁÔÅ ÈÉÇÈ 

ÐÏÓÉÔÉÖÅ ÓÐÁÔÉÁÌ ÃÏÒÒÅÌÁÔÉÏÎ ÂÅÔ×ÅÅÎ ÄÉÓÁÓÔÅÒÓ ÁÎÄ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ÏÆ "ÌÁÃËȾ"ÒÏ×Î ÐÏÐÕÌÁÔÉÏÎȢ 

 
The integration of the results allows delineating the most complete picture of vulnerability in the 
RMPA where low-income populations, predominantly Black and Brown, concentrate in areas of high 
vulnerability and high exposure to disasters, configuring a spatial pattern of multiple exclusion; 
white and higher-income populations occupy elevated, urbanized, and environmentally safe sectors, 
enjoying the benefits of infrastructure, drainage, and urban planning policies. 
This duality reveals a racially hierarchical metropolis, in which climate risk is not neutral but socially 
and racially distributed. Environmental injustice in the RMPA is an injustice, above all, of 
infrastructure and planning. Metropolitan drainage and risk management systems are fragmented, 
incapable of responding to regional interdependencies. The result is a mosaic of unequal protection; 
while central areas have mitigation mechanisms, the peripheries remain vulnerable and invisible. 
This shows that climate risk is a political construction and not merely a result of nature (Charleaux 
& Marçal, 2023). 
 

4ÁÂÌÅ φȢ 3ÕÍÍÁÒÙ ÏÆ 3ÐÁÔÉÁÌ #ÏÒÒÅÌÁÔÉÏÎ ÂÅÔ×ÅÅÎ $ÉÓÁÓÔÅÒÓ ÁÎÄ 2ÁÃÉÁÌ #ÏÍÐÏÓÉÔÉÏÎ 

Indicator  Black/Brown Population  População Branca 

High-High Clusters  26,8% dos setores 37,52% dos setores 
Low-Low Clusters  15,61% dos setores 11,76% dos setores 
Municipality with the 
most High -High clusters  

Porto Alegre (1.041 setores) Porto Alegre 

Main interpretation  Strong spatial association between disasters and the 
concentration of Black/mixed-race populations in the 
peripheries. 

Padrão mais disperso, com 
maior presença em áreas 
centrais 

Implication for 
environmental justice  

Evidence of environmental racism: Black/mixed-race 
populations disproportionately suffer the impacts of 
disasters. 

População branca mais 
protegida em áreas com 
menor risco 

3ÏÕÒÃÅȡ 3ÕÍÍÁÒÙ ÏÆ ÓÐÁÔÉÁÌ ÁÎÁÌÙÓÅÓ ÃÏÎÄÕÃÔÅÄ ÉÎ ÔÈÅ 2-0!Ȣ 

 
5.7 Results of spatial econometric modeling  
The spatial econometric modeling corroborates and quantifies the patterns identified by LISA 
!ÎÁÌÙÓÉÓȢ 4ÈÅ 3!2 ÍÏÄÅÌ ÐÒÅÓÅÎÔÅÄ Á ÂÅÔÔÅÒ ÆÉÔ ÔÈÁÎ /,3 ɉ!)# Ђ ρπȟχως ÖÓȢ ρȟςρσȠ ,2 ÔÅÓÔ Ѐ ρςȟππχȟ Ð 
Ѓ πȢππρɊȢ 4ÈÅ ÓÐÁÔÉÁÌ ÁÕÔÏÒÅÇÒÅÓÓÉÖÅ ÃÏÅÆÆÉÃÉÅÎÔ ×ÁÓ ʍ Ѐ πȢωπχ (p < 0.001), indicating that 
approximately 91% of the variation in disaster occurrence in a census tract is explained by the 
occurrence in neighboring tracts. The SEM model also showed strong spatial autocorrelation in the 
ÅÒÒÏÒ ɉʇ Ѐ πȢωψσȟ Ð Ѓ πȢππρɊȢ 
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6. DISCUSSION: ALLOCATIVE INEFFICIENCY AND SOCIAL COSTS OF ENVIRONMENTAL 
SEGREGATION 
6.1 Evidence of market and state failures  
The presented results provide robust evidence of systemic allocative inefficiencies in the spatial 
distribution of exposure to climate risks in the RMPA. The extreme concentration of disasters in 
specific territories, Moran's I = 0.965, reflects not only environmental conditions but historical 
failures in land use regulation and the provision of protective infrastructure. 
The strong spatial association between social vulnerability and disaster occurrence (I = 0.285) 
indicates that market mechanisms, operating without adequate regulation, tend to allocate negative 
environmental externalities to populations with lower payment capacity and political power. This 
pattern constitutes a Pareto inefficiency, where the spatial reallocation of resources could improve 
collective well-being without harming any group. 
 
6.2 Economic costs of environmental segregation  
The spatial segregation of vulnerable populations in risk areas generates significant economic costs 
in multiple dimensions. The direct costs of disasters include emergency spending, reconstruction, 
and loss of productive assets, which burden both affected individuals and the public treasury. 
Additionally, public health costs arise from diseases related to floods and psychological stress, which 
end up increasing pressure on the health system. 
Another critical dimension is the loss of human capital, manifested through educational interruption 
and reduction of labor productivity, compromising the long-term economic development potential. 
There are also significant opportunity costs, as public resources allocated for disaster responses 
could be invested in urban and social development. 
Finally, important gender externalities are observed, as unpaid care work falls disproportionately on 
women, representing a cost transfer not accounted for in traditional economic calculations. The 
accumulated infrastructure debt in the peripheries (Fay et al., 2017) represents a socio-
environmental liability whose costs materialize dramatically during disasters, disproportionately 
burdening the poorest and the public treasury. 
 
6.3 Implications for urban economic theory  
The findings of this study contribute to urban economic theory in several dimensions. First, 
differentiated exposure to environmental risks emerges as an additional dimension of urban 
segregation, with important implications for locational choice models that traditionally focus on 
variables such as income, housing prices, and accessibility. Second, the strong spatial dependence 
ÉÄÅÎÔÉÆÉÅÄȟ ʍ Ѐ πȢωπχȟ ÈÉÇÈÌÉÇÈÔÓ ÔÈÅ ÉÍÐÏÒÔÁÎÃÅ ÏÆ ÃÏÎÓÉÄÅÒÉÎÇ ÎÅÉÇÈÂÏÒÈÏÏÄ ÅØÔÅÒÎÁÌÉÔÉÅÓ ÉÎ ÔÈÅ 
design of public policies, demonstrating that isolated interventions may be ineffective in contexts of 
high territorial interdependence. Third, variables such as race, gender, and social vulnerability, 
traditionally neglected in conventional approaches, proved central to explaining patterns of 
exposure to climate risks. 
 
6.4 Implications for public policies  
The evidence presented suggests the need for public policies that correct the identified market and 
State failures. The internalization of environmental externalities can be achieved through 
mechanisms of risk pricing in the real estate market, such as differentiated mandatory insurance by 
risk zones. Public investment should be directed primarily to the identified vulnerability hotspots, 
focusing on protective infrastructure that prevents disasters rather than merely responding to them. 
In parallel, stricter land use regulation is needed, combining restrictions on the occupation of risk 
areas with accessible housing alternatives in safe locations. Finally, the strong spatial 
ÉÎÔÅÒÄÅÐÅÎÄÅÎÃÅ ÏÆ ÒÉÓËÓȟ ʍ Ѐ πȢωπχȟ ÒÅÑÕÉÒÅÓ ÉÎÔÅÇÒÁÔÅÄ ÍÅÔÒÏÐÏÌÉÔÁÎ ÃÏÏÒÄÉÎÁÔÉÏÎȟ ÏÖÅÒÃÏÍÉÎÇ 
municipal limits that currently fragment territorial management policies. 
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7. CONCLUSION 
This study provided robust evidence of allocative inefficiencies in the spatial distribution of exposure 
to climate risks in the Metropolitan Region of Porto Alegre. Three main conclusions emerge from the 
analysis. The first is the extreme concentration of risks, evidenced by the exceptional value of the 
Global Moran's Index for disasters (0.965), which indicates almost perfect spatial clustering of 
occurrences and reflects not only environmental conditions but historical failures in land use 
regulation and infrastructure provision. The second conclusion refers to structured socio-spatial 
segregation: while the white population presents moderate-high autocorrelation (I = 0.391) and 
predominantly occupies central areas with lower risk, Black and Brown populations concentrate 
disproportionately in peripheries with high exposure to disasters. The third conclusion highlights 
ÔÈÅ ÓÔÒÏÎÇ ÓÐÁÔÉÁÌ ÉÎÔÅÒÄÅÐÅÎÄÅÎÃÅ ÒÅÖÅÁÌÅÄ ÂÙ ÅÃÏÎÏÍÅÔÒÉÃ ÍÏÄÅÌÉÎÇ ɉʍ Ѐ πȢωπχɊȟ ÃÏÎÆÉÒÍÉÎÇ ÔÈÁÔ 
vulnerabilities are organized in metropolitan basins that transcend administrative boundaries. 
The theoretical implications include the need to integrate non-market dimensions -- such as race, 
gender, and social vulnerability -- into urban economic models, recognizing that climate risks are 
racialized and gendered in their territorial distribution. The practical implications point to the need 
for policies that correct market failures through the internalization of environmental externalities, 
overcome State failures via targeted public investment and effective land use regulation, and adopt 
integrated metropolitan approaches that recognize the spatial interdependence of risks. 
 
7.1 Study Limitations  
Based on the findings and identified limitations, several directions for future research are suggested. 
Regarding methodological advances, it is recommended to investigate how patterns of 
environmental racism vary at different spatial scales such as census tracts, neighborhoods, 
municipalities, through multiscale analysis. Longitudinal studies are needed to analyze changes in 
spatial patterns over time (Sampson et al., 2021), while tests of different spatial weight matrix 
specifications enable result comparisons (Fotheringham et al., 2021). The application of spatial 
machine learning techniques could identify non-linear patterns and more complex interactions 
(Rosenblatt et al., 2022). 
Although the study incorporates race as a central variable, it is limited by the lack of publicly 
available, fine-grained data disaggregated by gender within racial groups at the census tract level. 
Future research should pursue intersectional analyses that examine, for example, how Black women 
or female-headed households in peripheral areas experience compounded vulnerabilities. 
Additionally, racial data in the Brazilian census rely on self-classification, which may not fully capture 
the nuances of structural racism and colorism in exposure to environmental risks. 
Regarding thematic expansions, intersectional analyses should investigate how race intersects with 
gender, age, disability, and other social categories in exposure to environmental risks, using the 
theoretical approach of Nash (2019). Similarly, historical analyses are needed to understand the 
formation processes of current spatial patterns, while studies on institutional mechanisms should 
examine how public policies and institutional arrangements contribute to or attempt to mitigate 
environmental racism as presented by Hardy et al. (2017). 
In comparative studies, inter-metropolitan analyses should compare patterns of the RMPA with 
other Brazilian metropolitan regions using standardized protocols such as those suggested by 
Monte-Mor et al. (2021). While international comparisons could analyze similarities and differences 
with patterns in other Global South countries, following comparative approaches of climate 
vulnerability as discussed by Ribot (2014). 
The evaluation of the effectiveness of different public policies is essential to determine which 
interventions are more efficient in reducing environmental inequalities. In applied research, the 
development of spatially targeted early warning systems considering patterns of social vulnerability 
represents an urgent need as recommended by Mohan et al. (2022). Finally, applied research should 
prioritize the development of spatially targeted early warning systems that consider patterns of 
social vulnerability, taking as reference participatory models of community warning as presented by 
Kuhlicke et al. (2020). 
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Participatory mapping that involves communities in mapping risk perceptions and adaptation 
strategies would strengthen local ownership of solutions. The co-design of public policies with 
affected communities would ensure cultural and contextual appropriateness of interventions. These 
research directions would deepen the understanding of environmental racism mechanisms and 
contribute to developing more effective interventions for environmental justice. 
 
7.2 Recommendations for future research  
Based on the empirical evidence presented, the following policy recommendations are proposed. To 
focus on territorial aspects, interventions should prioritize municipalities with the highest 
concentration of High-High clusters such as Porto Alegre, Viamão, and Gravataí. The development of 
detailed risk maps integrating social vulnerability indicators is essential for adequate planning, as is 
the implementation of community-based early warning systems in the identified hotspots. In 
integrated approaches, the creation of institutional mechanisms for coordination between 
environmental, social, and urban development policies would allow for more effective actions. 
Participatory planning that includes affected communities in risk management planning and 
decision-making would strengthen the legitimacy of interventions. 
The establishment of indicators and systems to monitor progress in reducing environmental 
inequalities would provide essential feedback for policy adjustments. In structural interventions, 
urban reforms that confront historical patterns of segregation through housing and urban 
development policies are fundamental. The development of specific legislation recognizing and 
addressing environmental racism would create a legal basis for more assertive actions. 
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48 

THE CULTURAL EVOLUTION OF ALGORITHMIC DECISION-
MAKING: INSTITUTIONAL FILTERING AND BEHAVIORAL 

PERSISTENCE IN CHINESE FINANCIAL NETWORKS 

8ÉÁÎÇÌÁÎ *ÉÁÎÇρȟςȟ 9ÁÏ 9ÁÎÇσȟ -ÉÎÇØÉÁ (Åτ 
ρ-ÁÎÁÇÅÍÅÎÔ 3ÃÈÏÏÌȟ 3ÉÃÈÕÁÎ 5ÎÉÖÅÒÓÉÔÙ ÏÆ 3ÃÉÅÎÃÅ Ǫ %ÎÇÉÎÅÅÒÉÎÇȟ #ÈÉÎÁȢ ς3ÏÕÔÈÁÍÐÔÏÎ "ÕÓÉÎÅÓÓ 3ÃÈÏÏÌȟ 

5ÎÉÖÅÒÓÉÔÙ ÏÆ 3ÏÕÔÈÁÍÐÔÏÎȟ 5ÎÉÔÅÄ +ÉÎÇÄÏÍȢ σ"ÁÎË ÏÆ 4ÉÁÎÊÉÎ #ÈÅÎÇÄÕ "ÒÁÎÃÈȟ #ÈÉÎÁȢ τ-ÁÎÁÇÅÍÅÎÔ 3ÃÈÏÏÌȟ 

3ÉÃÈÕÁÎ 5ÎÉÖÅÒÓÉÔÙ ÏÆ 3ÃÉÅÎÃÅ Ǫ %ÎÇÉÎÅÅÒÉÎÇȟ #ÈÉÎÁ 

Abstract  

Within the framework of regional innovation networks, the rise of quantitative investing represents 
a major cultural shift in financial decision-making, moving from human intuition toward algorithmic 
logic. This study examines institutional filteringɂthe ability of formal models to reduce irrational 
biasesɂby looking at calendar effects in Chinese quantitative funds from 2011 to 2019. While 
proponents argue that this "technological culture" uses diversity to avoid emotional mistakes, our 
analysis shows a paradox: calendar effects (at the end of months, quarters, and years) in quantitative 
funds are actually much stronger than those in traditional funds during bear markets. Specifically, 
we find evidence of strategic "holdings markup" at year-ends, where algorithms follow human-led 
price manipulation to boost net asset values (NAVs). Our findings suggest that without strong 
regulation, algorithmic innovation may "evolve" to exploit market gaps rather than fix them. We 
conclude that knowledge creation in digital finance does not automatically improve through 
technology alone; instead, better algorithmic transparency is needed to ensure that technology 
works alongside institutional integrity. 
 
Keywords:  Behavioral finance, calendar effect, cultural evolution, institutional filtering, quantitative 
funds. 
 
1. INTRODUCTION 
The shift from human intuition to algorithmic decision-making represents a fundamental Cultural 
Evolution in global financial systems. Within Regional Innovation Networks, the mutual fund 
industry has moved toward a model-driven paradigm where mathematical tools often replace 
qualitative judgment. Since Edward Thorpe launched the first US quantitative fund in 1969, the 
sector has expanded significantly; the Medallion Fund, established in 1982, sustained annual returns 
above 40%, signaling the immense potential of this "technological culture" [1]. By late 2018, the 
Financial Times reported that global quantitative hedge fund assets exceeded $1 trillion, 
representing nearly 30% of the US hedge fund market. Recent comparisons between AI-driven and 
human-managed funds show that this technological transition is now a dominant trend across 
various market cycles [67]. 
In the Chinese context, this Cultural Evolution has been remarkably rapid. While the first Chinese 
quantitative fund was issued only in 2004, the sector exploded between 2013 and 2018, with 326 
new funds establishedɂÍÅÁÎÉÎÇ ÏÖÅÒ ωπϷ ÏÆ ÔÈÅ ÍÁÒËÅÔȭÓ ÑÕÁÎÔÉÔative funds emerged in this brief 
window. This growth reflects a new Knowledge Creation process. Proponents argue that algorithmic 
objectivity leverages Diversity to bypass the cognitive biasesɂsuch as fear or greedɂinherent in 
traditional fundamental analysis. If this "rational algorithm" hypothesis is correct, quantitative funds 
should function as an effective Institutional Filter that neutralizes market anomalies like the calendar 
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effect. However, evidence from the Chinese market suggests that algorithmic trading can sometimes 
increase market volatility rather than purely improving efficiency [65]. 
However, technological efficacy is inextricably linked to the Institutional Filtering mechanisms of the 
local environment-specifically, the periodic performance evaluation cycles that drive competition. 
While traditional Efficient Markets Hypothesis (EMH) [2] struggles to explain seasonal anomalies, 
behavioral finance provides an evolutionary explanation: fund managers engage in "holdings 
markup" or "window dressing" around reporting periods (month, quarter, or year-end) to inflate Net 
Asset Values (NAVs) and secure better rankings [3,4,5]. This behavior remains a significant issue in 
China, where institutional pressures and investor expectations continue to drive strategic trading 
patterns [63]. Although such behavior is a rational response to institutional pressure, it creates 
artificial volatility without long -term reward for investors [6]. 
The central question of this study is whether the "digital culture" of quantitative funds truly fosters 
market rationality or if these algorithms "evolve" to adapt to and even amplify existing institutional 
flaws. Despite the rapid growth of quantitative investing, comparative studies remain scarce. 
Therefore, the major novelties of this paper within the SS07 framework are as follows: 
(i) Evolutionary Investment Styles: We compare turnover ratios and holdings dispersion of 
quantitative vs. non-quantitative funds to examine how algorithmic Diversity manifests in trading 
behavior. 
(ii) Behavioral Evolution: For the first time, we analyze quantitative funds from a behavioral finance 
perspective to test if "rational" models succumb to the same calendar-end biases as human managers. 
(iii) Ecological Fitness: We differentiate between market environments, regressing daily return data 
in bull and bear markets separately to assess how strategies adapt to varying stress levels. 
(iv) Mechanisms of Markup: We explicitly examine whether "price markup" is accompanied by 
"trading volume markup" in heavy holdings, identifying the specific drivers of NAV changes. 
We employ a GARCH(1,1) model to capture the complex seasonality in returns and volatility [7,8].  
The remainder of this paper is organized as follows: Section 2 reviews the literature on algorithmic 
evolution; Section 3 compares institutional characteristics; Section 4 and 5 provide empirical tests of 
the markup behavior; and Section 6 concludes with implications for Institutional Filtering and digital 
financial governance. 
 
2. LITERATURE REVIEW 
In this section, we review the academic discourse through the lens of Cultural Evolution and 
Institutional Filtering, focusing on quantitative strategies, equity seasonality, and fund manager 
behavior within institutional networks.  
 
2.1 The Cultural Evolution of Quantitative Strategies  
Quantitative strategies represent a technological shift in Knowledge Creation, evolving from 
foundational financial theories such as MM, CAPM, and APT [9,10,11]. Entering the 21st century, the 
"technological culture" of fund management has integrated advanced computational tools, including 
genetic algorithms, neural networks, fractal theory, and machine learning [12-15]. Unlike traditional 
managers who prioritize in-depth qualitative research on unique firms, quantitative managers focus 
on attractive factors across a high Diversity of stocks, relying on computer-based models for 
systematic execution [16]. 
Proponents argue that this algorithmic culture offers a significant evolutionary advantage by 
leveraging Diversity to track more stocks than humanly possible, thereby reducing management 
costs [17]. More importantly, it is theorized to act as a rational Institutional Filter that minimizes 
human emotional impact and cognitive biases [18,19,20]. By exploiting short-lived market 
inefficiencies through high-frequency trading, quantitative funds represent a more "objective" stage 
of financial evolution [21,22]. However, critics like Gray [23] note that these models may ignore 
qualitative firm -specific features and face "fitness" challenges as historical relationships change, 
necessitating continuous model updates. While recent literature focuses on portfolio optimization 
and forecasting [24-28], comparative studies between quantitative and non-quantitative "cultures" 
remain statistically inconclusive regarding their risk-return superiority [29].  
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2.2 Equity Return Seasonality as an Institutional Adaptation  
Equity return seasonality, first documented by Kelly [30], reveals persistent behavioral patterns that 
challenge the Efficient Markets Hypothesis (EMH). Extensive research on month-quarter-year-end 
effects shows abnormal returns at these "institutional nodes" [31,32]. Significant upward shifts in 
small-cap stocks [33] and stocks with high institutional ownership [34] at year-ends suggest that 
seasonality is a byproduct of institutional behavior. 
Beyond standard calendar turns, anomalies such as the January effect [35,36], holiday effect [37], and 
index-rebalancing effects [40] have been observed globally [43,44,45]. Two primary evolutionary 
explanations exist for these patterns: (1) Tax-loss selling, where investors realize losses before year-
end [41]; and (2) Window Dressing, where institutional players adapt their portfolios to meet 
reporting requirements [42]. While some effects like the January anomaly appear to be fading with 
increased market efficiency [46,47,48,49], the institutional pressure to manage appearances remains 
a potent driver of seasonality. 
 
2.3 Fund Return Seasonality and Institutional Filtering  
Within Regional Innovation Networks, mutual funds are the primary actors whose behavior is 
shaped by Institutional Filtering (i.e., performance evaluation). Research shows that equity funds 
significantly outperform the market on the last day of the year, only to underperform on the first day 
of the nextɂa clear signal of temporary NAV inflation [3]. This behavior is driven by the sensitivity 
of fund flows to performance rankings [50,51] and the competitive incentive to maximize 
management fee revenues [52,53,54]. 
Carhart et al. [4] provide the definitive evidence of "holdings markup": fund managers execute last-
minute aggressive purchases of existing holdings to inflate quarter-end and year-end prices. This 
behavior is most pronounced among top-ranked funds with the greatest incentive to protect their 
positions. Recent findings confirm that such "institutional adaptation" persists across Europe and the 
USA [55,56], manifesting as NAV inflation among mutual funds and hedge funds [57-60]. Despite this 
extensive literature, a critical gap remains: few studies have investigated whether the "algorithmic 
culture" of quantitative fundsɂpurportedly free from human emotionɂsuccumbs to the same 
institutional pressures and engages in identical "markup" behaviors [61,62]. This paper addresses 
this gap by testing the "rationality" of quantitative models under the stress of Chinese market 
evaluation cycles. 
Recent studies have begun to focus on how algorithmic trading evolves within emerging markets, 
particularly its interaction with local institutional environments. Zhang et al. (2024) show that in 
China, the behavior of equity funds is closely linked to fund flows and investor expectations. This 
suggests that institutional pressures often force funds to adopt strategic behaviors that may bypass 
the original logic of their quantitative models [63]. Furthermore, the rise of algorithmic trading has 
not eliminated market controversies. Zaharudin et al. (2022) note that these technologies do not 
function in isolation but are subject to systemic risks and biases that often reflect human decision-
making [64]. 
The practical impact of this evolution is seen in market stability and performance. Yang et al. (2025) 
provide evidence that algorithmic trading can increase market volatility rather than simply 
improving liquidity or efficiency [65]. This is particularly true in China, where institutional investors 
create short-term price pressure to meet performance targets, a behavior observed even during 
major index adjustments [66]. As the industry moves toward more complex algorithmic governance, 
comparing the performance of AI-driven and human-managed funds across different market trends 
[67] is essential. Such insights help in designing better regulatory frameworks to prevent strategic 
anomalies, like the year-end holdings markup found in our research. 
 
3. ANALYSIS OF DATA AND INSTITUTIONAL ENVIRONMENTS 
3.1 Data Sources and the Ecosystem of Quantitative Funds  
Our research data is retrieved from the Wind Financial Database, the primary provider of financial 
ÉÎÔÅÌÌÉÇÅÎÃÅ ÉÎ ÔÈÅ #ÈÉÎÅÓÅ ÍÁÒËÅÔȢ 7ÉÔÈÉÎ ÔÈÅ ÆÒÁÍÅ×ÏÒË ÏÆ 2ÅÇÉÏÎÁÌ )ÎÎÏÖÁÔÉÏÎ .ÅÔ×ÏÒËÓȟ #ÈÉÎÁȭÓ 
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quantitative fund ecosystem is categorized into three strategic "species": active funds, index-
enhanced funds, and hedge funds. By the end of July 2018, the landscape was dominated by 222 
quantitative active funds (RMB 64.47 billion), followed by 93 index-enhanced funds (RMB 36.16 
billion) and 24 hedge funds (RMB 3.13 billion). Given that quantitative active funds provide the most 
direct evidence of how Artificial Intelligence influences trading culture without the rigid benchmarks 
of index funds, they serve as our primary research object. 
The 2011ɀ2019 sample window is specifically selected as it represents the foundational evolutionary 
decade of algorithmic integration in the Chinese capital market. This timeframe provides a stable 
institutional observation period to examine the Cultural Evolution of investment behaviors without 
the confounding noise of post-2020 extreme exogenous shocks, such as the global COVID-19 
pandemic and subsequent radical shifts in market microstructures. During this decade, quantitative 
funds completed a full cycle of "Ecological Adaptation," growing from nascent digital experiments to 
significant institutional players. This period encompasses multiple bull-and-bear transitions, offering 
a robust sample of 1,955 trading daysɂan ideal span for testing how technological Diversity 
interacts with ingrained Institutional Filters in a relatively controlled regulatory environment. 
 
3.2 Market Cycles as Selective Environments  
Our research spans from December 27, 2010, to January 8, 2019, a period that provides a diverse set 
of Selective Environments for examining algorithmic behavior. To assess the Ecological Fitness of 
quantitative models, we categorize this timeline into distinct market stages: 
Bull Markets (Growth Phases): May 2014 to May 2015; March 2016 to January 2018. 
Bear Markets (Stress Phases): Late 2010 to April 2014; June 2015 to February 2016; February 2018 
to early 2019. This segmentation allows us to observe whether algorithmic "rationality" persists 
across different institutional climates or if it succumbs to the same behavioral pressures observed in 
traditional funds during market stress. 
 
3.3 Sample Selection and Institutional Constraints  
To ensure the maturity of the "algorithmic culture," we include quantitative funds only after they 
have been operational for at least one year. All sampled funds were issued before 2018. Furthermore, 
we account for the Institutional Constraints set by the China Securities Regulatory Commission 
(CSRC): equity funds must maintain a stock investment ratio of no less than 80%, while hybrid funds 
operate below this threshold. These regulatory boundaries influence the "evolutionary path" of fund 
portfolios. The longitudinal growth of our research sample is detailed in Table 1. 
 

4ÁÂÌÅ ρȢ .ÕÍÂÅÒ ÏÆ ÑÕÁÎÔÉÔÁÔÉÖÅ ÆÕÎÄÓ ÁÔ ÔÈÅ ÅÎÄ ÏÆ ÅÁÃÈ ÙÅÁÒ ɉςπρπȤςπρψɊ 

Year-end 2010  2011  2012  2013  2014  2015  2016  2017  2018  

sample quantity  6 11 16 19 22 25 43 70 124 
Number of equity funds  1 1 2 2 3 3 11 20 34 
Number of hybrid funds  5 10 14 17 19 22 32 50 90 

 
3.4 Performance Evaluation Framework and Algorithmic Adaptation  
To evaluate the Ecological Fitness of quantitative active funds, we utilize the daily returns of the 
sampled funds and compare them against the CSI Hybrid Fund Index and CSI Equity Fund Index. 
These benchmarks, compiled by the China Securities Index Co., Ltd., encompass over 2,000 
constituent funds, predominantly representing the "traditional culture" of non-quantitative active 
ÍÁÎÁÇÅÍÅÎÔȢ 'ÉÖÅÎ ÔÈÁÔ ÔÈÅ ÍÁÊÏÒÉÔÙ ÏÆ #ÈÉÎÁȭÓ ÑÕÁÎÔÉÔÁÔÉÖÅ ÓÅÃÔÏÒ ÃÏÎÓÉÓÔÓ ÏÆ ÈÙÂÒÉÄ ÆÕÎÄÓȟ ÔÈÅ #3) 
Hybrid Fund Index serves as the most critical baseline for our comparative analysis of institutional 
behavior. 
As the inflation of NAVs is so small, in order to facilitate calculation, we define: 

,, , -1(ln - ln )*100
i ti t i tR NAVs NAVs=

        (1)  

  ,i tR
 is the inflation of fund i on trading day t , ,i t

NAVs
 is net asset value of fund i on time t , and , -1S i tNAV

 
is NAVs of fund i on day -1t . 
  If fund i pays dividends on dayt , it is subject to ex-rights processing. 
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 , , , -1=( ln - ln -D))*100i t S i t S i tR NAV NAV̂         (2)  
 D means the per-unit dividend of fund i on dayt . 

 We get tAR (the average of ,i tR ). tAR represent the daily return of overall quantitative funds.  

 During our research period, there are 1955 trading days. The descriptive statistics of tAR  and the 
daily return of the 2 indexes are in Table 2-4. 
 

4ÁÂÌÅ ςȢ $ÅÓÃÒÉÐÔÉÖÅ ÓÔÁÔÉÓÔÉÃÓ ÏÆ ÁÖÅÒÁÇÅ ÒÅÔÕÒÎ ÏÆ ÑÕÁÎÔÉÔÁÔÉÖÅ ÆÕÎÄÓ ɉtARɊ 

 Whole period  In bull market  In bear market  

Trading days  1955 736 1219 
Mean 0.008 0.162 -0.085 
Std 1.457 1.046 1.650 
Skewness -0.913 -0.241 -0.871 
Kurtosis  8.010 5.680 7.047 
Jarque-Bera  2316.71 227.39 985.60 

 

4ÁÂÌÅ σȢ $ÅÓÃÒÉÐÔÉÖÅ ÓÔÁÔÉÓÔÉÃÓ ÏÆ ÄÁÉÌÙ ÉÎÆÌÁÔÉÏÎ ÏÆ #3) (ÙÂÒÉÄ ÆÕÎÄ ÉÎÄÅØȢ 

 Whole period  In bull market  In bear market  

Trading days  1955 736 1219 
Mean 0.016 0.117 -0.047 
Std 1.017 0.739 1.149 
Skewness -0.549 -0.246 -0.474 
Kurtosis  5.395 6.251 4.555 
Jarque-Bera  565.412 331.45 1607.64 

 

4ÁÂÌÅ τȢ $ÅÓÃÒÉÐÔÉÖÅ ÓÔÁÔÉÓÔÉÃÓ ÏÆ ÄÁÉÌÙ ÉÎÆÌÁÔÉÏÎ ÏÆ #3) %ÑÕÉÔÙ ÆÕÎÄ ÉÎÄÅØȢ 

 Whole period  In bull market  In bear market  

Trading days  1955 736 1219 
Mean 0.008 0.156 -0.081 
Std 1.411 1.023 1.594 
Skewness -0.790 -0.156 -0.756 
Kurtosis  7.796 5.851 6.887 
Jarque-Bera  2077.11 252.28 883.53 

 
Descriptive statistics reveal a distinct Ecological Adaptation in quantitative fund performance. While 
algorithmic strategies outperform CSI benchmarks in bull markets, they show less resilience under 
market stress. Overall, the 'algorithmic culture' exhibits no inherent superiority in Knowledge 
Creation over traditional management. This performance gap in bear markets suggests that rather 
than serving as an Institutional Filter, quantitative models are highly sensitive to Institutional 
Pressures, potentially driving the strategic behavioral biases examined in this study. 
 
3.5 Comparative analysis of characters between quantitative funds and non -quantitative 
funds  
In order to find out whether there are difference in investment styles between quantitative funds and 
non-quantitative funds, we choose some characters of funds to analysis. 
As most proponents of quantitative funds argue that computer programs are more sensitive to 
emergencies, and can exploit short-lived inefficiencies of the market, the turnover ratio is examined 
here as a proxy for the frequency of Knowledge Creation within these algorithmic networks.We test 
turnover ratio per year of quantitative funds and non-quantitative funds to test whether quantitative 
funds can grasp more market opportunities through their technological Diversity..  
We define: 

r s b s=max(T ,T )/AT (3)  

rT means the turnover ratio of a fund per year; 

sT means the total income from selling stocks of a fund in one year; 
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bT means the total costs of buying stocks of a fund in one year; 

sA means the average market value of stocks held by the fund in 4 quarters of a year. 
Considering most funds need several months to build their positions after they are issued, we only 
analyze the turnover ratio of a fund after more than one year of its establishment. This ensures we 
are observing the stable Ecological Adaptation of the fund rather than its initial setup phase. For 
example, if a fund is issued in September 2014, we bring the turnover ratio of the fund after 2015 
into our sample, so the quantitative funds that we can analysis is less than that in Table 1. 
We choose all non-quantitative active funds in Chinese A share market to compare with quantitative 
funds. This reflects the competition between different "species" of management within the same 
Regional Innovation Network. The numbers of quantitative funds and non-quantitative funds in our 
research periods are as Table 5 shows. 
 

4ÁÂÌÅ υȢ .ÕÍÂÅÒ ÏÆ ÑÕÁÎÔÉÔÁÔÉÖÅ ÆÕÎÄÓ ÁÎÄ ÎÏÎȤÑÕÁÎÔÉÔÁÔÉÖÅ ÆÕÎÄÓ ÆÏÒ ÃÏÍÐÁÒÉÓÏÎ 

Year 2011  2012  2013  2014  2015  2016  2017  2018  

Number of quantitative funds  6 11 16 19 22 25 43 70 
Number of non -quantitative funds  314 367 427 478 523 612 837 1013 

We compare the turnover ratio per year of quantitative funds with that of non-quantitative funds. 
and the results are in Table 6. 
 

4ÁÂÌÅ φȢ 4ÈÅ ÁÖÅÒÁÇÅ ÔÕÒÎÏÖÅÒ ÒÁÔÉÏ ÐÅÒ ÙÅÁÒ ÏÆ ÑÕÁÎÔÉÔÁÔÉÖÅ ÆÕÎÄÓ ÁÎÄ ÎÏÎȤÑÕÁÎÔÉÔÁÔÉÖÅ ÆÕÎÄÓ  
 2011  2012  2013  2014  2015  2016  2017  2018  

Average turnover ratio of non -quantitative funds  3.30 2.98 4.06 4.80 7.73 5.82 4.57 4.98 
Average turnover ratio of quantitative funds  3.09 3.48 4.79 7.38 8.03 6.02 5.06 6.33 

 
In most years, the average turnover ratio of quantitative funds is higher than that of non-quantitative 
funds, but the gap is not big. 
The average turnover ratio per year between the two groups were compared with  independent t-
test, set a significant level of p<0.05.The results are in Table 7. 
 
4ÁÂÌÅ χȢ  )ÎÄÅÐÅÎÄÅÎÔ ÔȤÔÅÓÔ ÒÅÓÕÌÔÓ ÏÆ ÔÕÒÎÏÖÅÒ ÒÁÔÉÏ ÂÅÔ×ÅÅÎ ÑÕÁÎÔÉÔÁÔÉÖÅ ÆÕÎÄÓ ÁÎÄ ÎÏÎȤÑÕÁÎÔÉÔÁÔÉÖÅ ÆÕÎÄÓ 

Year Levene test of 
variance equation  

T test of mean value  

F Sig t df Sig(bilater
al) 

Mean 
difference 

Standard 
error 
difference 

2011  Equal variances assumed  0.057 0.811 -0.196 318 0.845 -20.818 106.100 
Equal variances not assumed   -0.224 5.254 0.832 -20.818 93.116 

2012  Equal variances assumed l 2.884 0.090 0.777 376 0.438 49.712 64.016 
Equal variances not assumed   0.450 10.187 0.662 49.712 110.472 

2013  Equal variances assumed l 0.232 0.630 1.121 438 0.263 102.236 91.200 
Equal variances not assumed   1.155 12.791 0.269 102.236 88.498 

2014  Equal variances assumed l 5.823 0.016 3.059 495 0.002 257.702 84.257 
Equal variances not assumed   2.293 18.773 0.034 257.702 112.397 

2015  Equal variances assumed l 1.327 0.250 0.235 543 0.815 30.302 129.142 
Equal variances not assumed   0.202 22.294 0.842 30.302 149.999 

2016  Equal variances assumed l 1.823 0.177 0.201 635 0.841 19.716 98.118 
Equal variances not assumed   0.165 25.292 0.870 19.716 119.608 

2017  Equal variances assumed l 0.010 0.920 0.912 878 0.362 48.600 53.312 
Equal variances not assumed   0.915 46.459 0.365 48.600 53.108 

2018  Equal variances assumed l 8.352 0.004 2.617 1083 0.009 134.829 51.517 
Equal variances not assumed   1.845 75.526 0.069 134.829 73.079 

 
Only in 2014, the turnover ratio of quantitative funds is significantly higher than that of non-
quantitative funds. In other years, there is no significant difference between the 2 groups(under 5% 
significance level). 
In general, quantitative funds do not show the characteristics of higher trading frequency, so we do 
not believe that quantitative funds can grasp more market opportunities than non-quantitative 
funds. This lack of significant difference in trading frequency suggests that the Ecological Fitness of 



PROCEEDINGS | 2026 RSAI CONGRESS 

 

168 

quantitative funds in China is not driven by higher trading frequency, but rather by other institutional 
factors 
It is generally believed that quantitative funds using mathematical models and computer programs 
can track more investment targets, construct a broader portfolio. We also test whether this opinion 
is right. The numbers of quantitative funds and non-quantitative funds are as table 5 shows. 
We use the number of holdings, and the ratio of top 10 heavy positions in the fund to analysis. The 
data comes from the information disclosed in the fund annual report. 
In each year end, the average number of holdings of the 2 groups are as Table 8 shows. 
 

4ÁÂÌÅ ψȢ 4ÈÅ ÁÖÅÒÁÇÅ ÎÕÍÂÅÒ ÏÆ ÈÏÌÄÉÎÇÓ ÏÆ ÔÈÅ ς ÇÒÏÕÐÓ  

 2011  2012  2013  2014  2015  2016  2017  2018  

non-quantitative funds  60.62 62.53 54.44 56.78 52.15 72.81 61.00 48.38 
quantitative funds  104.33 93.10 122.94 224.16 189.59 196.60 171.28 143.01 

 
The average number of holdings held by quantitative funds is significantly bigger than that of non 
quantitative funds in each year. We also use SPSS software to test the difference of the 2 
groups(under 5% significance level). The test results are in Table 9. 
 

4ÁÂÌÅ ωȢ  )ÎÄÅÐÅÎÄÅÎÔ ÔȤÔÅÓÔ ÒÅÓÕÌÔÓ ÏÆ ÔÈÅ ÎÕÍÂÅÒ ÏÆ ÈÏÌÄÉÎÇÓ ÂÅÔ×ÅÅÎ ÑÕÁÎÔÉÔÁÔÉÖÅ ÆÕÎÄÓ ÁÎÄ ÎÏÎȤ

ÑÕÁÎÔÉÔÁÔÉÖÅ ÆÕÎÄÓ 
Year Levene test of 

variance equation  
T test of mean value  

F Sig t df Sig(bilate
ral)  

Mean 
difference 

Standard 
error 
difference 

2011  Equal variances assumed  1.506 0.221 1.436 318 0.152 51.543 35.906 
Equal variances not assumed   1.511 5.215 0.189 51.543 34.112 

2012  Equal variances assumed l 3.113 0.078 1.899 376 0.058 33.04310
13 

17.403 

Equal variances not assumed   1.431 10.331 0.182 33.043 23.093 
2013  Equal variances assumed l 49.149 0.000 3.617 441 0.000 48.055 13.284 

Equal variances not assumed   1.595 15.180 0.131 48.055 30.125 
2014  Equal variances assumed l 222.258 0.000 11.478 495 0.000 167.380 14.583 

Equal variances not assumed   3.046 18.047 0.007 167.380 54.944 
2015  Equal variances assumed l 175.645 0.000 11.149 543 0.000 137.436 12.327 

Equal variances not assumed   3.057 21.062 0.006 137.436 44.955 
2016  Equal variances assumed l 124.851 0.000 10.823 635 0.000 123.794 11.438 

Equal variances not assumed   3.862 24.173 .001 123.794 32.057 
2017  Equal variances assumed l 108.642 0.000 12.187 878 0.000 110.273 9.049 

Equal variances not assumed   4.835 42.467 0.000 110.273 22.809 
2018  Equal variances assumed l 75.581 0.000 11.749 1083 0.000 94.632 8.055 

Equal variances not assumed   6.391 73.342 0.000 94.632 14.808 

 
The table above shows from 2013 to 2018, the number of holdings of quantitative funds is 
significantly higher than that of non-quantitative funds(under 5% significance level). 
The number of holdings does not reflect the overall picture of fund holdings dispersion. We also use 
the ratio of the whole market value of top 10 heavy positions in a fund to further investigate. The 
average proportions of the top ten heavy positions in fund asset of quantitative funds and non- 
quantitative funds in each year are as Table 10 shows. 
 

4ÁÂÌÅ ρπȢ 4ÈÅ ×ÈÏÌÅ ÍÁÒËÅÔ ÖÁÌÕÅ ÏÆ ÔÏÐ ρπ ÈÅÁÖÙ ÐÏÓÉÔÉÏÎÓ ÉÎ Á ÆÕÎÄ ÏÆ ÔÈÅ ς ÇÒÏÕÐÓ  

 2011  2012  2013  2014  2015  2016  2017  2018  

non-quantitative funds  49.93% 48.76% 52.24% 51.69% 51.80% 52.13% 56.55% 56.77% 
quantitative funds  42.72% 41.34%  36.19% 32.11% 30.64% 27.88% 32.96%  33.02% 

 
The table above shows the value ratio of top 10 heavy positions in the fund of quantitative funds is 
lower than that of non-quantitative funds. We use SPSS software to test the difference of the 2 
groups(under 5% significance level), and the results are in Table 11. 



PROCEEDINGS | 2026 RSAI CONGRESS 

 

169 

 
4ÁÂÌÅ ρρȢ )ÎÄÅÐÅÎÄÅÎÔ ÔȤÔÅÓÔ ÒÅÓÕÌÔÓ ÏÆ ÁÖÅÒÁÇÅ ÖÁÌÕÅ ÒÁÔÉÏ ÏÆ ÔÈÅ ÔÏÐ ρπ ÈÅÁÖÙ ÐÏÓÉÔÉÏÎÓ ÉÎ ÔÈÅ ÆÕÎÄ ÂÅÔ×ÅÅÎ 

ÑÕÁÎÔÉÔÁÔÉÖÅ ÆÕÎÄÓ ÁÎÄ ÎÏÎȤÑÕÁÎÔÉÔÁÔÉÖÅ ÆÕÎÄÓ 
Year Levene test of 

variance 
equation  

T test of mean value  

F Sig t df Sig(bilate
ral)  

Mean 
difference 

Standard error 
difference 

2011  Equal variances assumed  3.351 0.068 -1.538 318 0.125 -7.21 4.688 
Equal variances not assumed   -0.868 5.058 0.425 -7.21 8.311 

2012  Equal variances assumed l 9.915 0.002 -2.022 376 0.044 -7.415 9.915 
Equal variances not assumed   -1.178 10.189 0.266 -7.415 -1.178 

2013  Equal variances assumed l 4.542 0.034 -4.794 441 0.000 -16.048 3.347 
Equal variances not assumed   -3.282 15.499 0.005 -16.048 4.890 

2014  Equal variances assumed l 11.519 0.001 -6.410 495 0.000 -19.577 3.054 
Equal variances not assumed   -4.138 18.554 0.001 -19.577 4.731 

2015  Equal variances assumed l 7.215 0.007 -6.563 543 0.000 -21.157 3.224 
Equal variances not assumed   -4.923 21.954 0.000 -21.157 4.297 

2016  Equal variances assumed l .497 0.481 -7.578 635 0.000 -24.242 3.199 
Equal variances not assumed   -6.147 25.260 0.000 -24.242 3.944 

2017  Equal variances assumed l 3.008 0.083 -10.328 878 0.000 -23.591 2.284 
Equal variances not assumed   -8.613 44.931 0.000 -23.591 2.739 

2018  Equal variances assumed l 9.364 0.002 -12.141 1083 0.000 -23.021 1.896 
Equal variances not assumed   -9.476 76.786 0.000 -23.021 2.429 

 
The table above shows that except for 2011 and 2012, the proportion of the value of the top ten heavy 
positions in all the stocks held by quantitative funds is significantly lower than that of the non-
quantitative funds (under the 5% significance level).  
We can conclude that the holdings of quantitative funds is indeed more diversified than that of the 
non- quantitative funds in most research periods. 
 
4. CALENDAR EFFECTS TEST ON QUANTITATIVE FUNDS  
If NAVs are inflated at calendar-ends, we could find abnormally high returns on the last day of a 
month, quarter and year, and significantly negative returns on the first day of a month, quarter and 
year. We run the following OLS indicator-variable regression: 

1 2 3 4 5 6 t t t t t t t tAR c YEND YBEG QEND QBEG MEND MBEGb b b b b b e= + + + + + + +    (4)  

tYEND is a dummy variable, and tYEND  =1, where t is the last trading day of a year, otherwise tYEND=0. 

Similarly, tQEND  and tMEND  are 1 on the last trading day of a quarter that is not a year end, and the 
last day of a month that is not a quarter end, respectively. Otherwise, they are zero. 
We use GARCH (1,1) model to adjust the regression residuals. 

2 2 2

0 1 -1 1 -1= + +t t ta a ae ba           (5)  
For comparison, we run the regression again with the daily inflation of CSI Hybrid Fund Index and 
CSI Equity Fund Index. The results of the regression are reported in Table 12. 
 

4ÁÂÌÅ ρςȢ 2ÅÇÒÅÓÓÉÏÎ ÒÅÓÕÌÔÓ 
 c  1b 2b  3b  4b  5b  6b  
Panel A:  in the whole period  
Quantitative funds  -0.029 0.758 0.121 0.579 0.675*** 0.192 0.213 
CSI Hybrid Fund Index  -0.007 0.563 -0.035 0.432 0.485*** 0.119 0.169 
CSI Equity Fund Index -0.020 0.850 -0.035 0.572 0.677*** 0.184 0.238 
Panel B:  in bull market  
Quantitative funds  0.041 0.460 1.121 0.434 0.879** 0.240 0.010 
CSI Hybrid Fund Index  0.035 0.324 0.577 0.289 0.580*** 0.097 0.022 
CSI Equity Fund Index 0.046 0.440 0.971 0.391 0.855*** 0.191 -0.0009 
Panel C:  in bear market  
Quantitative funds  -0.102** 1.126** -0.889*** 0.733 0.434* 0.113 0.471** 
CSI Hybrid Fund Index  -0.073** 0.868** -0.778*** 0.698** 0.316 0.156 0.411** 
CSI Equity Fund Index -0.095** 1.303** -0.979*** 0.811 0.409 0.166 0.534** 
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ɕȡ 3ÉÇÎÉÆÉÃÁÎÔÌÙ ÄÉÆÆÅÒÅÎÔ ÆÒÏÍ ÚÅÒÏ ÁÔ ρπ ÐÅÒÃÅÎÔ ÒÅÊÅÃÔÉÏÎ ÌÅÖÅÌȢ Ƞ ɕɕȡ 3ÉÇÎÉÆÉÃÁÎÔÌÙ ÄÉÆÆÅÒÅÎÔ ÆÒÏÍ ÚÅÒÏ ÁÔ υ 

ÐÅÒÃÅÎÔ ÒÅÊÅÃÔÉÏÎ ÌÅÖÅÌȢȠ ɕɕɕȡ 3ÉÇÎÉÆÉÃÁÎÔÌÙ ÄÉÆÆÅÒÅÎÔ ÆÒÏÍ ÚÅÒÏ ÁÔ ρ ÐÅÒÃÅÎÔ ÒÅÊÅÃÔÉÏÎ ÌÅÖÅÌ 

 
Table 12 shows that in the whole research period:(1)Quantitative funds underperform non-

quantitative funds. (2)Only 4b  ( QBEGcoefficient) can pass the significance test. 
In bull market: (1) At calendar quarter-year begins, the daily returns of quantitative funds and the 2 
indexes are all positive and even greater than those at calendar quarter-year ends respectively. The 

2-day return reversal pattern doesn't appear. (2) Only 4b  ( QBEGcoefficient) can pass the significance 
test.  
In bear market:(1) On the last day of a year and the first day of next year. There is a strong two-day 
return reversal pattern on quantitative funds and the 2 indexes. The return reversal of quantitative 
funds is stronger than that of CSI Hybrid Fund Index, but weaker than that of CSI Equity Fund Index. 
(2) At calendar month-quarter begins, the daily returns of quantitative funds and the 2 indexes are 

all positive. (3)For all the 3 regression equations, 1b 2band 6bcan pass the significance test. among 

them, the significance of 1band 2b  are much stronger than that of 6b .  
From the table above, we can conclude: (1) In the whole research period and bull market, turn of the 
month effect, turn of the quarter effect and turn of the year effect on quantitative funds and non-
quantitative funds are not significant. (2) In bear market, only around the calendar year ends, we can 
see a strong two-day return reversal pattern on both of quantitative funds and non-quantitative 
funds. (3)Compared with significant calendar quarter-year effect in both bull and bear markets in 
previous literature[4][57], the calendar effect on funds is disappearing. 

We define r 1 2= -R bbas the level of the two-day return reversal pattern, and we can getrR for 
quantitative funds and the 2 indexes. 
Considering the different proportion of stock assets between stock funds and hybrid funds, equity 
funds have higher proportion of stocks in their assets than hybrid funds and stock prices fluctuate 
more than bonds. So, CSI Equity Fund Index has a greater two-day return reversal than CSI Hybrid 
Fund Index on the calendar year ends in bear market. 
At the ends of different years in bear market, quantitative funds contain different numbers of equity 
funds and hybrid funds. We construct a fundamental fund portfolio that with the same proportions 
of hybrid funds and equity funds as quantitative funds. 

We define
, , ,

e h
r f r e r h

q q

N N
ER R R

N N
= ³ + ³

        (6)  
,r fER  means the expected return reversal of the fundamental fund portfolio; ,r eR  means the return 

reversal of CSI Equity Fund Index; ,r hR  means the return reversal of CSI Hybrid Fund Index;eN  is the 

average number of equity funds in quantitative funds , hN is the average number of hybrid funds in 

quantitative funds and qN is the average number of quantitative funds. 
We can get the return reversal level of a fundamental fund portfolio with the same proportions of 
hybrid funds and equity funds in quantitative funds around the year-end in bear market.  
The return reversals of quantitative funds, the 2 indexes and the fundamental fund portfolio are as 
Figure 1 shows. 
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&ÉÇÕÒÅ ρȢ 2ÅÔÕÒÎ ÒÅÖÅÒÓÁÌ ÁÒÏÕÎÄ ÙÅÁÒȤÅÎÄ ÉÎ ÂÅÁÒ ÍÁÒËÅÔ 

 
Compared with the 2 indexes, the two-day return reversal pattern around year-ends on quantitative 
funds is closer to that on CSI Equity Fund Index. It is greater than that on CSI Hybrid Fund Index and 
the fundamental fund portfolio. 
We can conclude calendar -year-end effect on quantitative funds is stronger than that on the overall 
of hybrid funds. The evidence suggests that the deployment of algorithmic strategies does not serve 
as an Institutional Filter to mitigate calendar-end anomalies. On the contrary, the intense two-day 
return reversal observed in quantitative funds during bear markets indicates that algorithmic 
models may exhibit Strategic Behavioral Biases under market stress, amplifying rather than reducing 
the 'Portfolio Markup' phenomenon compared to their fundamental counterparts. 
Fund managers may not inflate NAVs only on the last trading day of a month, a quarter and a year. 
The inflations and following reversal of NAVs may last several days across period ends. In order to 
better reveal the inflation and reversal trend, we compare daily average return of quantitative funds 
with daily returns of CSI Hybrid Fund Index and CSI Equity Fund Index on 5 days before and after 
period ends. 
The average daily return of quantitative funds and the daily returns of the 2 indexes on 5 days before 
and after year-ends, quarter-ends and month-ends in bull market are showed in Figure 2-4. 

 
$ÁÙ Ȥρ ÉÓ ÔÈÅ ÌÁÓÔ ÔÒÁÄÉÎÇ ÄÁÙ ÏÆ ÔÈÅ ÙÅÁÒȟ ÄÁÙ Ȥς ÉÓ ÔÈÅ ÄÁÙ ÂÅÆÏÒÅȟ ÁÎÄ ÄÁÙ ρ ÉÓ ÔÈÅ ÄÁÙ ÁÆÔÅÒȢ 

&ÉÇÕÒÅ ςȢ 2ÅÔÕÒÎÓ ÏÎ υ ÔÒÁÄÉÎÇ ÄÁÙÓ ÂÅÆÏÒÅ ÁÎÄ ÁÆÔÅÒ ÃÁÌÅÎÄÁÒ ÙÅÁÒȤ ÅÎÄÓ ÉÎ ÂÕÌÌ ÍÁÒËÅÔ 
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$ÁÙ Ȥρ ÉÓ ÔÈÅ ÌÁÓÔ ÔÒÁÄÉÎÇ ÄÁÙ ÏÆ ÔÈÅ ÍÏÎÔÈȟ ÄÁÙ Ȥς ÉÓ ÔÈÅ ÄÁÙ ÂÅÆÏÒÅȟ ÁÎÄ ÄÁÙ ρ ÉÓ ÔÈÅ ÄÁÙ ÁÆÔÅÒȢ 

&ÉÇÕÒÅ τȢ 2ÅÔÕÒÎÓ ÏÎ υ ÔÒÁÄÉÎÇ ÄÁÙÓ ÂÅÆÏÒÅ ÁÎÄ ÁÆÔÅÒ ÃÁÌÅÎÄÁÒ ÍÏÎÔÈȤÅÎÄÓ ɉÎÏÔ ÑÕÁÒÔÅÒȤÅÎÄÓɊ ÉÎ ÂÕÌÌ ÍÁÒËÅÔ  

 
If fund managers inflate NAVs continuously on a few days before calendar-ends, abnormally high 
daily return should last several days and reach the highest on the last trading day. Also following 
return reversal should last several days, and we can observe obvious negative returns on the first 
day at period-begins. 
The figures above show that, in bull market, among the 10 trading days around quarter-year ends, 
for quantitative funds and the 2comparitions, daily returns on the first and second days of a quarter 
and a year are even higher than those on the last trading day of a quarter and a year respectively. On 
the first day of a month, although the returns are lower than those on the last day of a month, they 
are still positive, and the whole return of the first 3 days at month- begins is even higher than that of 
the last three days at month-ends. 
In bull market, we find no evidence that the end-of-quarter positive return is related to the beginning-
of-quarter negative return. 
Similarly, the average daily return of quantitative funds and the daily returns of the 2 indexes on 5 
days before and after year-ends, quarter-ends and month-ends in bear market are showed in Figure 
5-7. 
 

 
$ÁÙ Ȥρ ÉÓ ÔÈÅ ÌÁÓÔ ÔÒÁÄÉÎÇ ÄÁÙ ÏÆ ÔÈÅ ÙÅÁÒȟ ÄÁÙ Ȥς ÉÓ ÔÈÅ ÄÁÙ ÂÅÆÏÒÅȟ ÁÎÄ ÄÁÙ ρ ÉÓ ÔÈÅ ÄÁÙ ÁÆÔÅÒȢ 
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$ÁÙ Ȥρ ÉÓ ÔÈÅ ÌÁÓÔ ÔÒÁÄÉÎÇ ÄÁÙ ÏÆ ÔÈÅ ÑÕÁÒÔÅÒȟ ÄÁÙ Ȥς ÉÓ ÔÈÅ ÄÁÙ ÂÅÆÏÒÅȟ ÁÎÄ ÄÁÙ ρ ÉÓ ÔÈÅ ÄÁÙ ÁÆÔÅÒȢ 

&ÉÇÕÒÅ χȢ 2ÅÔÕÒÎÓ ÏÎ υ ÔÒÁÄÉÎÇ ÄÁÙÓ ÂÅÆÏÒÅ ÁÎÄ ÁÆÔÅÒ ÃÁÌÅÎÄÁÒ ÍÏÎÔÈȤÅÎÄÓ ɉÎÏÔ ÑÕÁÒÔÅÒȤÅÎÄÓɊ ÉÎ ÂÅÁÒ 

ÍÁÒËÅÔ 

 
Figure 5 shows that in bear market, among the 10 trading days around year-ends, returns of 
quantitative active funds and the 2 indexes all rise gradually and keep positive since 3 days before 
year-ends, and returns decline significantly after turn of years. Especially on the first day of a year, 
their returns fall to the lowest point of the ten trading days. Calendar year-end effect on funds is 
significant. 
Quantitative funds underperform CSI hybrid fund index on trading days not around period-ends in 
bear market, but they can outperform CSI hybrid fund index on the last 3 days before calendar year-
ends. The 2-day return reversal pattern on quantitative funds is more intense than that on CSI hybrid 
fund index, but weaker than CSI Equity Fund Index.   
On trading days at the beginning of a month, returns of quantitative funds and the 2 indexes are 
higher than those at the end of a month .there is no evidence that fund managers Manipulate stock 
price to inflate NAVs before the calendar month ends. 
On the last trading day of March, June and September, returns of quantitative funds and the 2 indexes 
all reach the highest among the 10 trading days. On the following first and second days of a quarter, 
returns of quantitative funds and the 2 indexes don't all recede to negative. Referring to the 

regression value of tQBEG and tQBEG can't pass the Significance test above. we conclude there is little 
evidence that fund managers inflate their NAVs.  
We also use the fundamental fund portfolio constructed above to compare with quantitative funds 
around year-ends in bear market. According to the proportion of equity funds and hybrid funds 
included in the portfolio at each year-end, we calculate returns of the portfolio on the five days before 
and after year-ends in bear market. 
The average daily return of quantitative funds and the return of the fundamental fund portfolio on 5 
days before and after year-ends in bear market are showed in Figure 8. 
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The figure above shows that turn-of-year effect on quantitative funds is more intense than that on 
fundamental funds. 
Returns on the 10 days around period-ends show that in bear market, only around the calendar year-
end, abnormally 2-day reversal pattern can be observed. Generally speaking, quantitative funds can 
get total 150 bps positive returns on the last 3 days of a year, but lose 206 bps on the first 2 days of 
next year. 
Our granular analysis reveals a stark asymmetric volatility around year-ends in bear markets: 
quantitative funds harvest a cumulative 150 bps in abnormal returns over the final three days of the 
year, only to suffer a 206 bps 'reversal shock' during the first two days of the subsequent year. This 
net loss suggests that the Ecological Adaptation of quantitative funds in China is hindered by the 
short-termism of performance-ranking pressures. 
 
5. EQUITY TRANSACTIONS OF QUANTITATIVE FUNDS AROUND CALENDAR YEAR-ENDS IN 
BEAR MARKETS 
Section 4 shows that only turn of year effect on quantitative funds is significant in bear market. 
Fluctuation of NAVs of funds should be caused by the fluctuation of stock prices. So, we further 
investigate heavy stock performances of quantitative funds on the last day of a year and on the first 
day of next year in bear market. 
We assume compared with the amount of a stock held by a fund, the trading volume of such stock 
traded by this fund on one day is very small, and, on the last day of a year and following first day of 
the next year, the amount of each top 5 heavy stock of a fund keep the same as the annual fund report 
disclosed. we calculate the average return of top 5 holdings of each quantitative fund and compare it 
with the daily return of the quantitative fund itself, if the average rise of top 5 heavy stocks is 
significantly higher than the inflation of the fund itself on the last day, we can conclude that 
quantitative fund managers adopt the strategy of manipulating prices of their heavy stocks to inflate 
NAVs at year-ends. If a stock is suspended on each of the 2 days, we choose the stock with the next 
highest percentage in the fund to replace it.  
We construct a t statistic to test whether the average return of top 5 heavy stocks of a quantitative 
fund is significantly higher than the inflation of the fund itself at calendar year-ends and is 
significantly lower than he inflation of the fund itself on the following first day of the next year. 

( ) /a Rt R F S n= -
(7)   

Rameans the average return of top five heavy stocks of a quantitative fund .RF is the return of the 

quantitative fund itself. S is the standard deviation of a RR F- . And n  is the number of quantitative 

funds. Using t test, we can judge whether Ra  is significantly higher or lower than RF .We further 

define aR  is the average return of top 5 heavy stocks in all quantitative funds and RF is the average 
inflation of all the quantitative funds themselves. 
 The results of the t-test are reported in Table 13. 
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4ÁÂÌÅ ρσȢ 4ÈÅ Ô ÔÅÓÔ ÒÅÓÕÌÔÓ ÁÔ ÃÁÌÅÎÄÁÒ ÙÅÁÒȤÅÎÄÓ ÁÎÄ ÙÅÁÒȤÂÅÇÉÎÓ ÉÎ ÂÅÁÒ ÍÁÒËÅÔ 

The last day of a year The first day of a year  

Data  
aR
 rF

 
-a rR F

 
t  Data  

aR
 rF

 
-a rR F

 
t  

2010-12-31 2.55 2.05 0.50 2.60** 2011-1-4 1.05 1.19 -0.14 1.04 
2011-12-30 1.99 1.41 0.48 3.53** 2012-1-4 -2.10 -1.89 -0.21 -0.74 
2012-12-31 2.13 1.19 0.94 3.52** 2013-1-4 -0.36 -0.46 0.10 0.41 
2013-12-31 0.75 0.46 0.29 2.37** 2014-1-2 0.14 0.51 -0.37 2.35** 
2015-12-31 -1.00 -1.17 0.17 1.87 2016-1-4 -7.47 -7.20 -0.27 1.72 
2018-12-28 0.62 0.26 0.36 2.88** 2019-1-2 -1.64 -1.23 -0.41 2.04* 
Mean value 1.17 0.70 0.47  Mean value -1.73 -1.51 -0.22  

ɕȡ 3ÉÇÎÉÆÉÃÁÎÔÌÙ ÄÉÆÆÅÒÅÎÔ ÆÒÏÍ ÚÅÒÏ ÁÔ ρπ ÐÅÒÃÅÎÔ ÒÅÊÅÃÔÉÏÎ ÌÅÖÅÌȠ ɕɕȡ 3ÉÇÎÉÆÉÃÁÎÔÌÙ ÄÉÆÆÅÒÅÎÔ ÆÒÏÍ ÚÅÒÏ ÁÔ υ 

ÐÅÒÃÅÎÔ ÒÅÊÅÃÔÉÏÎ ÌÅÖÅÌ 

 
Table 13 shows that in bear market, on the last day of a year, for top 5 heavy stocks, the average year-
end rise is 117bps, compared with 70 bps of quantitative funds. And the average year-beginning drop 
is 173 bps, compared to a 151 bps average drop of quantitative funds. This significant discrepancy 
suggests that quantitative fund managers selectively leverage their heavy positions to facilitate NAV 
inflation, a strategy that appears more pronounced during bear market cycles. We can conclude the 
2-day return reversal on top 5 heavy stocks is more intense than quantitative funds. 
On each last trading day of a year, top 5 heavy stocks of quantitative funds outperform quantitative 
funds. While on 5 of the 6 first trading days of a year, top 5 heavy stocks of quantitative funds 
underperform quantitative funds. 
The result of t-test shows that on 5 of 6 trading days at year-ends, top 5 heavy stocks of a quantitative 
fund perform better than the quantitative fund itself significantly. While only on 2 of 6 trading days 
at year-begins, top 5 heavy stocks of a quantitative fund underperform the quantitative fund itself 
significantly. 
We can conclude that in bear market, on the last day of a year, inflation of quantitative funds is mainly 
caused by rise of their heavy stocks, while on the first day of next year, there is little evidence that 
deflation of quantitative funds is caused by return reversal of heavy stocks. Literature [35] shows 
that fund managers manipulate the prices of their heavy stocks to inflate NAVs on calendar-ends. We 
predict quantitative fund managers also mark up by this way. 
At calendar year-ends, if quantitative fund managers manipulate the prices of their heavy stocks, with 
the rapid rise in prices, trading volumes of heavy stocks will also be enlarged. We structure a portfolio 
that include top 5 stocks of each quantitative fund and use intraday data to find out whether the 
inflation and trading volume of the portfolio shift upward sharply before the market is closed. 
We define: 

, , , , ,0 ,i ik
= ( / )/6k i t k i k i k iRE p N p NNDt ³ ³ä ää         (8)  

it is the average inflation of the portfolio on the last days of a year at the time point t . 
, ,k i tP  is the price of stock i  in the portfolio at time t  on trading day k ; 

 k  = 1, 2, 3... 6; representing the 6 calendar year-ends. 
t  =9:30, 9:40, 9:50 ... 15:00; representing different time point on dayk . And the time interval is 10 
minutes.  

, ,0k ip
 is the close price of stock i  on the day before day k .  

,k iN
is the amount of stock i  held by the portfolio on day k . We get it from fund annual reports. 

So , , , , ,0 ,i i
/k i t k i k i k ip N p N³ ³ä ä  is the inflation of the portfolio on trading day k  at time t . 

Similarly, we can get tRBEG, it means the average deflation of the portfolio on the first day of a year at 
time t  
We describe the trends of RBEG and REND in figure 9. 
 



PROCEEDINGS | 2026 RSAI CONGRESS 

 

176 
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ÈÏÒÉÚÏÎÔÁÌ ÁØÉÓ ÉÓ ÆÒÏÍ ωȡσπ ÁÍ ɉÓÔÁÒÔ ÏÆ ÔÒÁÄÉÎÇɊ ÔÏ ρυȡππÐÍ ɉÃÌÏÓÅ ÏÆ ÔÒÁÄÉÎÇɊȢ 

&ÉÇÕÒÅ ωȢ )ÎÔÒÁÄÁÙ ÒÅÔÕÒÎÓ ÏÆ ÔÏÐ υ ÈÅÁÖÙ ÓÔÏÃË ÐÏÒÔÆÏÌÉÏ ÁÒÏÕÎÄ ÙÅÁÒȤÅÎÄÓȢ 

 
The figure above shows that in bear market, on the last day of a year, the inflation of the portfolio 
keeps rising since the opening of stock market. After 14:40 pm, the slope of the curve becomes 
steeper and the inflation reach the highest before the close of the market. The evidence shows that 
the prices of top 5 heavy stocks of quantitative funds rise significantly near the close of the market, 
and the closer to the market closes, the greater the inflation is. 
On the first day of a year, since 9:30am (opening of the stock market), the prices of top 5 heavy stocks 
keeps falling. At around 11:20 am, there is a slight rise. Compared withREND, the trend ofRBEG is 
more stable and doesn't decline sharply before the close of the market. 
The figure shows that a surge in prices of top 5 heavy stocks in the last 20 minutes. It indicates the 
existence of active buying behavior of quantitative funds intended to affect the close. 
We also can get: 

 , , , ,( / ) / 6t k i t k i Tk i i
VEND V V=ä ä ä         (9)  

, ,i k tV means the trading volume of stock i  in the portfolio within 10 minutes before time point t  on 

trading day k . 
t =9:40, 9:50...15:00. Representing different time point on day k , and the time interval is 10 minutes.  

The trading volume of stock i  before 9:30 is added to , ,9:40i kV . 
, ,i k TV  is the total trading volume of stock i  on day k . 

, ,t , ,Ti i
/k i k iV Vä ä is the proportion of trading volume within 10 minutes before time t  in the total trading 

volume of the portfolio on day k . 

tVEND is the average proportion of trading volume per 10 minutes in the total trading volume of the 
portfolio on the whole last day of a year. 
Similarly, we can get: 

, , , ,( / ) / 6t k i t k i Tk i i
VBEG V V=ä ä ä         (10) 
On a smooth trading day, the proportion of trading volume per 10 minutes in the whole day of the 
portfolio should be basically the same. We draw out the trend of the proportion to find whether 
trading volumes of heavy stocks increase suddenly near the close of the market. and the trends of 

tVEND  and tVBEG  are described in Figure 10. 
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The figure shows that, on the last day of a year in bear market, a late burst of trading in the last 30 
minutes and the closer to the market closes, the greater trading volume of top 5 heavy stocks is. 
Trading volumes in the last half hour can reached about 30% of the whole day. While on the following 
first day of a year, compared with VEND, the curve of VBEGis much smoother, the trading volume of 
top5 heavy stocks increased slightly near the close. 
This intraday trajectory reveals a classic "Marking the Close" pattern. The synchronized surge in both 
price (Figure 9) and trading volume (Figure 10) provides robust evidence of Strategic Trade 
Execution. Instead of serving as objective market stabilizers, these quantitative models are 
synchronized by the same institutional pressures, leading to a concentrated behavioral burst before 
the market call auction. 
Burst of trading coincides with strong price increases near the close indicates that quantitative funds 
manipulate close price of their heavy stocks to mark up at calendar year-ends in bear market. 
The evidence also shows the 2-day return reversal across year-end is not symmetrical. The Inflation 
of heavy stock prices at year-end is more significant than the deflation at year-beginning. Compared 
with the urgency of raising prices of heavy position stocks before year-end, the motivation of 
quantitative funds to sell stocks on the first trading day at year-beginning is much weaker. Fund 
managers can sell stocks they have bought on several trading days after the year-end. 
Quantitative models may hold the same heavy position stocks as non-quantitative funds and window 
dressing of non-quantitative funds may cause the 2-day return reversal of quantitative funds. But 
quantitative funds have more diversified holdings and the 2-day return reversal should be weaker 
than non-quantitative funds. A more credible explanation is that quantitative funds managers also 
mark up actively. 
While quantitative models are often perceived as neutral technological tools, our results suggest they 
do not escape the Institutional Pressures inherent in the Chinese fund industry. The intense reversal 
shock observed implies that the "algorithmic culture" is hindered by the short-termism of 
performance-ranking, where quantitative managers actively manipulate heavy stocks to maintain 
ecological fitness within the competitive innovation network. 
 
6. SUMMARY AND CONCLUSION 
Contrary to the common belief that quantitative funds are purely objective, this paper reveals that 
they also engage in "holdings markup" at the end of the calendar year in the Chinese market, similar 
to traditional fundamental funds. In fact, we find that the turn-of-the-year effect is even stronger for 
quantitative funds than for their non-quantitative counterparts. While both types of funds appear to 
enhance portfolio performance at year-end to gain better rankingsɂdriven by the "tournament 
effect" of institutional evaluationsɂthis study documents specific mechanisms and implications for 
quantitative funds that have not been explored in previous literature. 
First, we provide evidence that the calendar effect on equity funds in China is changing. Unlike the 
persistent patterns found in earlier studies, traditional anomalies like the January effect and Holiday 
effect are largely disappearing, indicating an improvement in market efficiency. We find that the turn-
of-the-year effect now only appears significantly during bear markets. During our research period, 
neither the turn-of-the-quarter nor the turn-of-the-month effects were significant, suggesting that 






























































































































































































































































































































































































































































































































































































































































































































































































































