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Welcome to the 13th RSAI Congress 
25-28 May 2021 

 

RSAI wish you a pleasant and inspiring participation!  
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Welcome to the 1 3th World Congress of the RSAI  
 

Dear Friends and Colleagues, 

It is our pleasure to welcome you to the 2021 RSAI World Conference! On behalf of the Regional Science 
Association International, the Local Organizing Committee, and the Scientific Committee, we would like to 
thank you for joining us at this historical meeting, and for sharing your experience, research and views with 
all the participants. 

Organized by the Moroccan Section of the RSAI, the 2021 RSAI World Conference is intended to be a major 
international forum for researchers and policy-makers in the field of Regional Science across the world, 
ÆÏÃÕÓÉÎÇ ÏÎ ÔÏÄÁÙȭÓ ÍÏÓÔ ÃÈÁÌÌÅÎÇÉÎÇ ÉÓÓÕÅÓȢ 4ÈÅ 7ÏÒÌÄ #ÏÎÆÅÒÅÎÃÅ brings together more than 500 
participants from 53 different countries. The papers cover all major areas of the field, with applications for a 
wide range of regions in the globe.  

Since we have decided that the congress would run 100% online, many colleagues from the Association have 
joined us in an extraordinary effort to organize a high standard, inclusive, online event. Recognizing the key 
role played by former RSAI President, Mark Partridge, we would like to extend our sincere gratitude and 
appreciation for the hard work and dedication provided by all of them.  

Going online has shown to bring us some opportunities. We have contacted every single national section and 
invited them to propose special sessions dedicated to their countries/regions. We have received positive 
responses from almost all sections. This is really invigorating and motivating, further developing the sense of 
community belongingness that may motivate a larger number of young regional scientists to engage more 
broadly in the Association. We now have the opportunity to have a truly global conference, with the 
participation of many of RSAI sections! 

This World Conference is a unique opportunity to showcase some of the exceptional work regional scientists 
are doing all over the world. There are 35 slots dedicated to 25 national sections, in addition to an even larger 
number of parallel sessions, and five outstanding keynote speakers.  

Going online also made possible a wider participation across the world, allowing us to minimize the number 
of competing sessions, to allocate time slots with time zones in mind, and to reduce drastically registration 
fees.  

We are pleased you were able to join us, and we wish you an excellent and memorable conference! Your 
participation and commitment to RSAI are very important and truly appreciated. In the next days, you will all 
have the opportunity to grab a big picture of our Association, being exposed to different topics and approaches 
people are using across the world.  

Please receive our warmest welcome!  

 
Eduardo Haddad  

President, 
Regional Science Association 

International 

 
Abdellatif Khattabi  

Chair, Local Organsing Committee 
President, Moroccan Regional 

Science Association 

 
Andrea Caragliu  
Executive Director, 

Regional Science Association 
International 
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A truly World Congress  
 

On behalf of the Moroccan Regioanl Science Association (AMSR) and the Regional Science Association 
International (RSAI), it is our pleasure to welcome you all to the 13th World Congress of the RSAI. 

This last year has brought well known troubles to the whole world. At the time we are writing these 
words, the worst pandemic in over a century is still exerting a major toll on our every lives, among which 
the need to resort to online scientific events such as the one we are joining between May 25 and 28, 
2021. 

Yet, the RSAI took this as an opportunity to further broaden the geographical and disciplinary scope of 
our main global gathering. The map below shows the broad coverage of participants in this RSAI World 
Congress, as evidenced by the 53 Countries included in the program (proxied by Country of the 
institution of affiliation of the first author).  

While older supranational sections (NARSC and ERSA) are as usual largely represented, we are very 
happy to report an important presence of PRSCO and LARSA national sections, too. Moreover, and this 
is among the main goals of this edition of the World Congress, we witnessed a positive feedback from 
many regional scientists located in African Countries where no national section of the RSAI is to date 
present. We hope this congess will sow seeds for the creation of new national sections, with the 
fundamental help of AMSR, presently the only national section active on the Contintent. In the medium 
run, hopefully a new supranational section will emerge, including all such new sections, while also 
coordinating their activites. 

 

Papers accepted to the 2021 RSAI World Congress

1 - 2

3 - 7

8 - 14

15 - 28

29 - 43
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The RSAI World Congress is also a place of strong networking. In the next map, the intensity of co-
participation for authors presenting papers accepted to regular sessions of the congress is represented 
with blue lines, with increasing thickness showing more frequent interactions of presenters sharing the 
same sessions. Blue lines cross all oceans and suggest a high propensity of exchange of ideas among 
regional scientists all over the world. 

The last map shows with green lines that an analogous message comes from interaction of authors 
presenting papers accepted in special sessions during the World Conference. The geography of 
interactions appears relatively different, with thicker lines connecting North America and Europe, and 
between China and South Asia. 

 
 

 
 
Beyond the pre-existing networks, we wish this Congress to be an opportunity for all of you (us!) to 
open new nodes, and further diffuse our discipline. 

Have a safe, interesting, and productive Congress! 

The RSAI World Congress Organizing Committee 
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Programme Overview  
 

Tuesday, May 25, 2021 Wednesday, May 26, 2021 Thursday, May 27, 2021  Friday, May 28, 2021  

 

  

Session New Zealand 1 
[05:30-07:00] 

INTERVAL 
[07:00-09:00] OPENING CEREMONY  

[08:30-09:00] 

PLENARY SESSION I 
Keynote speech:  
Tawfik Mouline  

[09:00-09:30] 

Session New Zealand 2 
[9:00-10:30] 

Parallel sessions 1  
[09:30-10:45] 

Parallel sessions 6  
[09:30-10:45] 

Parallel sessions 11  
[09:30-10:45] 

Parallel sessions 16 
[09:30-10:45]  

 

 

INTERVAL  
[10:45-11:00] 

INTERVAL  
[10:45-11:00] 

INTERVAL  
[10:45-11:00] 

INTERVAL  
[10:45-11:00] 

Parallel sessions 2  
[11:00-12:15] 

Parallel sessions 7 
 [11:00-12:15] 

Parallel sessions 12  
[11:00-12:15] 

Parallel sessions 17  
[11:00-12:15] 

LUNCH BREAK  
[12:15-13:15] 

LUNCH BREAK  
[12:15-13:15] 

LUNCH BREAK  
[12:15-13:15] 

LUNCH BREAK  
[12:15-13:15] 

Parallel sessions 3  
[13:15-14.30] 

Parallel sessions 8  
[13:15-14.30] 

Parallel sessions 13  
[13:15-14.30] 

Parallel sessions 18  
[13:15-14.30] 

INTERVAL  
[14:30-14:45] 

INTERVAL  
[14:30-14:45] 

INTERVAL  
[14:30-14:45] 

INTERVAL  
[14:30-14:45] 

PLENARY SESSION II  
Keynote speech:  
Edward Glaeser  

[14:45-15:45] 

PLENARY SESSION III  
Keynote speech:  

Siqi Zheng  
[14:45-15:45] 

PLENARY SESSION IV 
Keynote speech:  
Isabelle Thomas  

[14:45-15:45] 

PLENARY SESSION V 
Keynote speech: 

Alessandra Faggian 
[14:45-15:45] 

INTERVAL  
[15:45-16:00] 

INTERVAL  
[15:45-16:00] 

INTERVAL  
[15:45-16:00] 

CLOSING CEREMONY  
[15:45-17:15] Parallel sessions 4  

[16:00-17:15] 
Parallel sessions 9  

[16:00-17:15] 
Parallel sessions 14  

[16:00-17:15] 

INTERVAL  
[17:15-17:30] 

INTERVAL  
[17:15-17:30] 

INTERVAL  
[17:15-17:30] 

  
Parallel sessions 5  

[17:30-18:45] 
Parallel sessions 10  

[17:30-18:45] 
Parallel sessions 15  

[17:30-18:45] 

NOTE: all hours in time zone (GMT+1).  Please adjust your time schedule 

by comparing your current time with the one reported at the following 

link: https://time.is/GMT+1 .   

https://time.is/GMT+1
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Overview Parallel Sessions 
 

Tuesday, May 25, 2021 

ROOM FIPE NEREUS Casablanca Marrakech Agadir Fes Essaouira 

09:30-10:45 
Parallel sessions 1 

SS08 SS51.1 RS01.1 RS02.1 RS03.1 RS12.1 SS18.1 

11:00-12:15 
Parallel sessions 2 

SS16.1 SS48B.1 RS07.1 RS08.1 RS21.1 RS10.1 SS18.2 

13:15-14.30 
Parallel sessions 3 

SS43 RS14.4 R16.1 RS18.1 RS10.2 RS02.7 SS12.1 

16:00-17:15 
Parallel sessions 4 

SS55.1 SS56.1 RS15.1 RS14.1 RS06.1 RS09.1 SS12.2 

17:30-18:45 
Parallel sessions 5 

SS56.2 SS45.1 RS02.2 RS04 RS05 RS10.3 SS10 

 

Wednesday, May 26, 2021  

ROOM FIPE NEREUS Casablanca Marrakech Agadir Fes Essaouira Lagouira 

09:30-10:45 
Parallel sessions 6 

SS57 SS51.2 RS02.3 RS11.1 RS19.1 RS09.2 SS18.3 SS27 

11:00-12:15 
Parallel sessions 7 

SS16.2 SS48B.2 RS03.2 RS15.2 RS14.2 RS10.4 SS18.4 SS28 

13:15-14.30 
Parallel sessions 8 

SS44 SS64 RS07.2 RS18.2 RS12.3 RS17.2 SS19.1 SS33 

16:00-17:15 
Parallel sessions 9 

SS55.2 SS58.1 RS06.2 RS21.2 RS09.3 RS10.5 SS19.2 SS23 

17:30-18:45 
Parallel sessions 10 

SS46 SS45.2 RS02.4 R16.2 RS18.4 RS10.6 SS01 SS38.1 

 

Thursday, May 27, 2021 

ROOM FIPE NEREUS Casablanca Marrakech Agadir Fes Essaouira 

09:30-10:45 
Parallel sessions 11 

SS52 SS51.3 RS02.6 RS20 RS18.3 RS10.7 SS18.5 

11:00-12:15 
Parallel sessions 12 

SS22 SS53 RS02.5 RS15.3 RS06.3 RS09.4 SS18.6 

13:15-14.30 
Parallel sessions 13 

SS60 SS38.2 RS03.3 SS17.1 RS21.3 RS11.2 SS40.1 

16:00-17:15 
Parallel sessions 14 

SS54 SS58.2 RS22 RS19.2 RS08.2 RS12.5 SS40.2 

17:30-18:45 
Parallel sessions 15 

SS63 SS61 RS01.2 RS07.3 RS17.1 RS11.3 SS24 

 

Friday, May 28, 2021 

ROOM FIPE NEREUS Casablanca Marrakech Agadir Fes Essaouira Lagouira 

  
       SS42.1 

(05:30-07:00) 
09:30-10:45 

Parallel sessions 16 
SS31 SS51.4 RS14.3 PCNS RS09.5 RS10.9 SS36 SS42.2 

(09:00-10:30) 

11:00-12:15 
Parallel sessions 17 

SS59 SS62 RS10.8 RS03.4 SS49 RS12.4 SS29 SS48A 

13:15-14.30 
Parallel sessions 18 

SS41 SS65 RS03.5 RS13 RS01.3 SS17.2 SS09 RS15.4 
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Instructions to Chairs, Presenters, and Discussants  
 

1. Sessions are will last 1 hour and 15 minutes. Please stick to the times shown in the program. Each 
presentation is assigned a specific time, all expressed in the GMT+1 zone (please be sure and check 
how this translates into your own time zone). If you have a no-show, use the time for a discussion of 
the proceeding 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 3 papers. In 3 paper sessions, each presenter is allowed 18 minutes for 
presentation, followed by a 5 minutes discussion. In 4 papers session, each presenter is allocated 15 
minutes, followed by 3 minutes discussion. In the few 5 paper sessions, each paper should be allocated 
12 minutes, with about 10 minutes at the end of the session for generic questions. 

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. 

4. Because of the limited time available, the conference assumes no formal discussion to follow 
presentations. However, Chairs of each session are free to organize their sessions as refereed ones, i.e. 
sessions where papers are assigned a discussant. In this case, Session chairs are asked to please get in 
touch as soon as possible with the Authors of the papers of their sessions to verify their availability to 
have a discussant assigned to their papers. 

5. The discussant, if any, should provide a 3-ÍÉÎÕÔÅ ÄÉÓÃÕÓÓÉÏÎ ÏÆ ÔÈÅ ÐÁÐÅÒȭÓ ÍÁÉÎ ÍÅÒÉÔÓ ÁÎÄ ÌÉÍÉÔÁÔÉÏÎÓȟ 
possibly suggesting ways to address them for future reference. 

6. In case the session is refereed, please adjust presentation times accordingly so as to leave room for all 
presenters and related discussants. 

Zoom Requirements  
 

For the meeting this year, the 2021 RSAI World Congress will restrict meeting participants to logged-in users 
only. This means that you must be logged in to Zoom to attend any of the sessions.  

If you do not have a Zoom account, you will not be able to join the meeting. 

If you try to join a session and are not logged into Zoom, you will receive the following messages: 

 
Click on the Sign In to Join button. If you already have an account, log in to Zoom. If you do not have an account, 
you may sign up at this time. 

Having a Zoom account allows you to create your own Instant Meetings or Schedule Meetings. An account also 
allows you to access your personal settings, where you can update your profile or upgrade your plan at any 
time.  

How do I sign up for Zoom?  
You can sign up for a free Zoom account at zoom.us/signup.  

How much does Zoom cost? 
A basic Zoom license is free.  

https://zoom.us/freesignup/
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Issues with logging in?  
 

For any issue when logging in, you may write to the following email addresses, where specialized staff will 
assist you in the procedure: 

Virtual room name  Email address  

FIPE RSAI.FIPE@gmail.com  

NEREUS RSAI.NEREUS@gmail.com  

Lagouira  RSAI.Lagouira@gmail.com  

Essaouira RSAI.Essaouira@gmail.com  

Casablanca RSAI.Casablanca@gmail.com 

Fes RSAI.Fes2021@gmail.com 

Marrakech  RSAI.Marrakech@gmail.com 

Agadir  RSAI.Agadir@gmail.com 

Dakhla  RSAI.Dakhla@gmail.com 

  

mailto:RSAI.FIPE@gmail.com
mailto:RSAI.NEREUS@gmail.com
mailto:RSAI.Lagouira@gmail.com
mailto:RSAI.Essaouira@gmail.com
mailto:RSAI.Casablanca@gmail.com
mailto:RSAI.Fes2021@gmail.com
mailto:RSAI.Marrakech@gmail.com
mailto:RSAI.Agadir@gmail.com
mailto:RSAI.Dakhla@gmail.com
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Themes 

Umbrella Theme  
Smart Regions ɀ Opportunities for sustainable development in the digital era  
 

The themes which will zoom in particular on the pressing challenges of meeting the 2030 Agenda of 
Sustainable Development Goals, in both developed and developing economies. As a new challenge to regional 
science research is caused by the emerging digital technologies and their implications for analysis, monitoring, 
ÅÖÁÌÕÁÔÉÏÎ ÁÎÄ ÆÏÒÅÃÁÓÔÉÎÇ ÏÆ ÓÐÁÔÉÁÌ ÄÙÎÁÍÉÃÓ ÁÔ ÁÌÌ ÌÅÖÅÌÓȟ ÔÈÅ ÔÈÅÍÅ ÃÈÏÓÅÎ ÆÏÒ ÔÈÅ ÃÏÎÇÒÅÓÓ ÉÓ Ȭ3ÍÁÒÔ 
Regions- Opportunities for Sustainable DeÖÅÌÏÐÍÅÎÔ ÉÎ ÔÈÅ $ÉÇÉÔÁÌ %ÒÁȭȢ 4ÈÅÒÅÆÏÒÅȟ ÔÈÅ ÐÏÔÅÎÔÉÁÌ ÏÆ ÓÐÁÔÉÁÌ ÁÎÄ 
temporal big data, machine learning, artificial intelligence, social media information, and of the new spatial 
maps emerging from digitization and robotization will be addressed by the congress as well, as these forces 
will have far-reaching impacts on human behaviour and interaction in space.  

General Themes  
RS01 - Entrepreneurship 
RS02 - Infrastructure, transportation and 
accessibility 
RS03 - Knowledge and innovation 
RS04 - Local finance 
RS05 - Location theory and applications 
RS06 - Methods in Regional Science and Urban 
Economics 
RS07 - Migration and regional labor markets 
RS08 - Real estate and housing 
RS09 - Regional and urban policy 
RS10 - Regional development 
RS11 - Rural development 
RS12 - Spatial implications of climate and 
environmental change 

RS13 - Spatial planning 
RS14 - The spatial dimension of sustainable 
development 
RS15 - Theoretical and empirical urban economics 
RS16 - Tourism 
RS17 - Globalization and territorial intelligence 
RS18 - Resilience and Risk Management 
RS19 - Green economy and complexity of socio-
ecosystems 
RS20 - Biodiversity, ecosystems and ecosystem 
services 
RS21 - Agriculture, fisheries and food security 
RS22 - Nexus: water, agriculture and energy

3ÐÅÃÉÁÌ 3ÅÓÓÉÏÎÓȭ 4ÈÅÍÅÓ 
SS01 - Alternatives for integrating development 
with infrastructure provision in the global South 
Manisha Jain and Jörg Knieling 
SS08 - Subjective well-being and spatial 
inequalities 
Camilla Lenzi and Giovanni Perucca 
SS09 - Regional, national and supranational 
identities: determinants and policy implications 
Enrique López Bazo and Giovanni Perucca 
SS10 - Regions and cities at the edge of the new 
technological era 
Roberta Capello and Camilla Lenzi 
SS12 - SMEs/Family Businesses and Regional 
Development  
Lech Suwala, Rodrigo Basco and Stefano Amato 
SS16 - Smart, sustainable, resilient regions: 
Responses to pandemic challenges - Contributions 
of the Romanian Scholars   
Daniela L. Constantin and Cristina Serbanica 
SS17 - Data science, machine learning and big data 
for regional Sciences 
Jean-Claude Thill, Hicham Mharzi Alaoui, Said 
Lahssini and Hicham Hajji 
SS18 - Urban Future in the Global South 
Abdul Shaban and Tomaz Ponce Dentinho 

SS19 - The spatial dimension of energy transition 
policies, practices and technologies 
Andrea Caragliu and Marcello Graziano 
SS22 - Regional Disparities in the EU and Hungary 
in the Age of Digitalization and the Pandemic 
Zoltán Gál 
SS23 - Understanding the role of Renewable 
Energy in the Water, Agriculture, Energy Nexus in 
West and North Africa 
Mariama Camara and Mary Thompson-Hall 
SS24 - Education inequality and Economic 
development: a regional perspective 
Amaghouss Jabrane and Ibourk Aomar 
SS27 - Discontent, Hate & Intolerant Attitudes 
Alessandra Michelangeli, Alessandra Faggian and 
Daria Denti 
SS28 - Smart Actors for Smart Regions 
Chiara Tagliaro and Gianandrea Ciaramella.  
SS29 - Strengthening the resilience of socio-
ecological systems  
Sumana Bandyopadhyay, Lakhsmi 
Sivamakrishnan, Tomas Ponce Dentinho and Said 
Lahssini 
SS31 - Regional Economic Development in Asia 
Yuri Mansury and Budy Resosudarmo 
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SS33 - Plastic pollution and its environmental 
impact 
Abdellatif Khattabi and Diane Pruneau 
SS36 - Glocalization and Regional Development 
Hideki Fukui and Shinya Ishizaka 
SS38 - Resilience and peripheral areas: 
development patterns and policies in the 
borderlines 
Karima Kourtit, Gabriela Carmen Pascariu, Ramona 
Tiganasu and Loredana Maria Simionov 
SS40 - The productivity gap and the re-launch of 
productivity in Europe 
Roberta Capello and Silvia Cerisola 
SS41 - Regional perspective of the different global 
crisis for small countries in 21 century ɀ case study 
of Croatia 
Vinko Mustra 
SS42 - Regional and urban resilience in a turbulent 
world: perspectives from Aotearoa New Zealand 
Philip Morrison and Jacques Poot 
SS43 - Advances in Regional Science: Contributions 
of Italian Scholars 
Roberta Capello 
SS44 - Mapping Co-Working Spaces: Spatial 
Patterns and Location Factors 
Tüzin Baycan, Grzegorz Micek and Anastasia 
Sinitsyna 
SS45 - Selected regional science topics in Mexico  
Serena Eréndira Serrano Oswald 
SS46 - Poverty and Local Economy Development in 
Ecuador 
Fabian Vilema 
SS47 - Regional Development in Sub-Saharan 
Africa 
Tomaz Ponce Dentinho 
SS48A - Arctic regions: economic, climate and 
epidemiologic challenges 
Alexander Pilyasov 

SS48B ɀ Regional Science in Russia 
Alexander Pilyasov 
SS49 - Sharing Economy and Urban Sustainability 
in Thailand 
Sutee Anantsuksomsri and Nij Tontisirin 
SS51 - Sustainable Regional Development in China 
Ling Xue and Jian Wang 
SS52 - Regional Science in Lebanon 
Nadim Farajalla and Lina Maddah Souheil 
SS53 - Regional Science in Egypt 
Michael L. Lahr 
SS54 - Regional Science in Paraguay   
Eduardo A. Haddad 
SS55 - Regional Science in Angola 
Tomaz Ponce Dentinho 
SS56 - The Colombian Economy and its Regional 
Structural Challenges 
Jaime Bonet  
SS57 - Regional Science in Bangladesh 
Md. Musleh Uddin Hasan 
SS58 - Argentinean social and economic challenges 
Pedro Luis Elosegui 
SS59 - Labour mobility and regional development  
Annekatrin Niebuhr 
SS60 - Greek Regional Science  
Yannis Psycharis 
SS61 - Brazil Regional Science  
Terciane Sabadini 
SS62 - Moroccan Regional Science 
Abdellatif Khattabi 
SS63 - Chilean Regional Science 
Yasna Cortés Garriga 
SS64 - Portuguese Regional Science 
Francisco Carballo-Cruz 
SS65 - Urban Neighborhoods: Accessibility, 
Segregation, and Neighborhood Change 
Neil Reid

Conference Collaborators  
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Organizing Committee  
 

President, RSAI: Eduardo Haddad 

 

Executive Director, RSAI:  Andrea Caragliu 

 

Chair, Local Organising Committee : Abdellatif Khattabi, President, Moroccan Regional Science 
Association 

 

Local Organising Committee : 

!ÂÄÅÌÁÚÉÚ !ÄÉÄÉȟ )ÎÓÔÉÔÕÔ .ÁÔÉÏÎÁÌ ÄÅ Ìȭ5ÒÂÁÎÉÓÍÅ ÅÔ ÄÅ Ìȭ!ÍïÎÁÇÅÍÅÎÔ ÄÕ 4ÅÒÒÉÔÏÉÒÅȟ 2ÁÂÁÔ 

Ahmad El Hassani, Académie Hassan des Sciences et Techniques, Rabat 

Hicham Alaoui Mharzi, The High Commission for Waters, Forests and Combating Desertification 
(HCEFLCD) 

Faiçal Benchakroun, Institut Agronoique et Vétérinaire Hassan II, Rabat 

Khalid El Harrouni, Ecole Nationale d'Architecture, Rabat 

Khouloud Kahim, Ecole Supérieure de Technologie, Essaouira 

Mohamed Sinane, Ecole Nationale Hassania des Travaux Publics 

Mohamed Yacoubi Khebiza, Université Cadi Ayyad Marrakech 

Oumhani Eddelani, Université Sidi Med Ben Abdellah, Fes 

Rachida El Morabet, Faculté des Lettres et des Sciences Humaines de Mohammedia 

Said Hajib, Centre National de Recherche Forestière, Rabat 

Said Lahssini, Ecole Nationale Forestière d'Ingénieurs, Salé 

 

RSAI Conference Secretariat 

Elisabete Martins 

RSAI - Regional Science Association International 

Email:  rsai@apdr.pt 

 

  

mailto:rsai@apdr.pt
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Scientific Committee  
 

Abdelaziz Adidi, Institut National d'Aménagement et 
d'Urbanism, Rabat 
Abdellatif Khattabi, Ecole Nationale Forestiere 
d'Ingenieurs, Sale 
Adam Rose, University of Southern California 
Ahmd Ouhammou, Université Cadi Ayyad 
Marrakech 
Ahmed El Hassani, Académie Hassan II des Sciences 
et Techniques 
Alessandra Faggian, GSSI 
Alexander Lembecke, OECD 
Amanda Ross, University of Alabama 
André Torre, National Institute for Agricultural 
Research 
Andrea Caragliu, Politecnico di Milano 
Andres Rodriguez-Pose, London School of 
Economics 
Ann-Katrin Niebuhr, Kiel University 
Antoine Bailly, University of Geneva 
Belkacem Abdous, Laval University 
Bert Van Wee, TU Delft 
Budy Resosudarmo, Australian National University 
Carlos Azzoni, University of Sao Paulo 
Charlie Karlsson, Jönköping University 
Dan Griffith, University of Texas at Dallas 
Daniel McMillen, University of Illinois at Urbana 
Champaign 
Daniela L. Constantin, Academy of Economic Studies 
of Bucharest 
David Castells-Quintana, Universidad Autónoma de 
Barcelona 
Denise Pumain, Géographie-cités, CNRS 
Doukkali Rachid, Université Mohamed VI 
Polytechnique 
Eduardo Haddad, University of Sao Paulo 
Elisabeth Mack, Michigan State University  
Eveline Van Leeuwen, Wageningen University 
Fabio Mazzola, University of Palermo 
Faiçal Benchakroun, HCEFLCD 
Fatima Arib, Université Cadi Ayyad Marrakech 
Frank van Oort, Erasmus University Rotterdam 
Geoffery Hewings, University of Illinois at Urbana 
Champaign 
Hans Westlund, KTH 
Heather Stephens, West Virginia University 
Jacques Poot, University of Waikato 
James LeSage, Texas State University 
Jean-Claude Thill, University of North Carolina 
Joaquim Oliveira Martins, OECD 
Juan Carlos Martin Hernandez, University of Las 
Palmas de Gran Canaria 
Julie Le Gallo, INRA 

Karima Kourtit, Open University, Heerlen 
Katarzyna Kopczewska, University of Warsaw 
Khalid El Harrouni, Ecole Nationale 
d'Architecture, Rabat 
Kieran Donaghy, Cornell University 
Kingsley Haynes, George Mason University 
Lahssini Said, Ecole Nationale Forestière 
d'Ingénieurs 
Laurie Schintler, George Mason University 
Leila Kebir, University of Lausanne 
Lily Kiminami, Niigata University 
Loubna El Mansouri, Institut Agronomique et 
Vétérinaire Hassan II 
Manfred Fischer, Vienna University of Economics 
Mark Partridge, Ohio State University 
Marlon Boarnet, University of Southern California 
Mohamed Sinane, Ecole Nationale Hassania des 
Travaux Publics 
Mohamed Wakrim, AMSR 
Mostafa Lamrani Alaoui, Ecole Nationale 
Forestière d'Ingénieurs 
Neil Reid, University of Toledo 
Nouzha Chekrouni, University of Meknes 
Oumahani Eddelani, Université Sidi Med Ben 
Abdellah, Fes 
Patricio Aroca, University Adolfo Ibáñez 
Paul Snow, Peking University 
Peter Batey, University of Liverpool 
Peter Nijkamp, Open University, Heerlen 
Philip Mc Cann, Sheffield University 
Rachida El Morabet, Faculté des Lettres et des 
Sciences Humaines de Mohammedia 
Roberta Capello, Politecnico di Milano 
Rudiger Ahrend, OECD 
Said Hajib, Centre National de Recherche 
Forestièere 
Serena Eréndira Serrano Oswald, National 
Autonomous University of Mexico 
Siqi Zheng, MIT 
Sumona Banerjee, University of Calcutta 
Terry Clower, George Mason University 
Tomaz Dentinho, University of the Azores 
Uwe Blien, Otto-Friedrich-University Bamberg 
Vincente Royuela, University of Barcelona 
Yacoubi Khebiza Mohamed, Université Cadi Ayyad 
Marrakech 
Yoshiro Higano, University of Tsukuba 
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Day by day programme  
Presenting authors are underlined  

All hours in time zone (GMT+1)  
Please adjust your time schedule by comparing your current time with the 
one reported at the following link: https://time.is/GMT+1   
 

https://time.is/GMT+1
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Monday, 24 May 2021  
 

ADVANCED BRAINSTORM CARREFOUR (ABC) 
09:25 - 17:40 GMT+1, Monday, 24th May, 2021  

Urban Empires - Cities as Global Rulers in the  
New Urban World 

Room: Marrakech  

https://us02web.zoom.us/j/83917560314   

Organizers  book editors : Edward Glaeser, Peter Nijkamp and Karima Kourtit (eds.) 
 
 

The Regional Science Academy 
 

Aims and Scope of ABC 

7Å ÌÉÖÅ ÉÎ ÔÈÅ ȬÕÒÂÁÎ ÃÅÎÔÕÒÙȭȢ #ÉÔÉÅÓ ÁÌÌ ÏÖÅÒ ÔÈÅ ×ÏÒÌÄ ɀ in both developing and developed countries ɀ display 
complex evolutionary patterns. A recently published study, Urban Empires, charts the backgrounds, 
mechanisms, drivers, and consequences of these radical changes in our contemporary systems from a global 
ÐÅÒÓÐÅÃÔÉÖÅ ÁÎÄ ÁÎÁÌÙÓÅÓ ÔÈÅ ÄÏÍÉÎÁÎÔ ÐÏÓÉÔÉÏÎ ÏÆ ÍÏÄÅÒÎ ÃÉÔÉÅÓ ÉÎ ÔÈÅ Ȭ.Å× 5ÒÂÁÎ 7ÏÒÌÄȭȢ 

In this session, various contributors of the above mentioned publication will present and discuss the drastic 
change cities have undergone internationally from a broad perspective, and consider their emerging roles in 
our global network society. Contributions from renowned scholars provide advanced analytical contributions, 
the spatial scaling applied and theoretical perspectives on the competitive profile of urban agglomerations in 
a globalizing world. The works that will be presented trace and investigate the economic and political drivers 
of network cities in a global context, and explores the unprecedented challenges over governance that are 
presented by mega-ÃÉÔÉÅÓȢ 4ÈÅÓÅ ÁÌÓÏ ÉÄÅÎÔÉÆÙ ÁÎÄ ÍÁÐ ÏÕÔ ÔÈÅ ÎÅ× ÇÅÏÇÒÁÐÈÙ ÏÆ ÔÈÅ ÅÍÅÒÇÅÎÔ Ȭurban centuryȭȢ  

With contributions from well -known and influential scholars from around the world, Urban Empires session 
serves as a touchstone for students and researchers keen to explore the scientific and policy needs of cities, as 
ÔÈÅÙ ÂÅÃÏÍÅ ÏÕÒ ÁÇÅȭÓ ÇÌÏÂÁÌ ÐÏ×ÅÒ ÃÅÎÔÅÒÓȢ 

09:25 ɀ 09:30 | Welcome  
Peter Batey 

President, The Regional Science Academy (TRSA) 
 

09:30 - 11:00 

Chair: Peter BATEY 
1)  Do Urban Empires Rule the World? An Introduction  

Edward GLAESER, Karima KOURTIT and Peter NIJKAMP 

2)  Measuring the unmeasurable: The empirics of non -geographical proximity  
Andrea CARAGLIU  

3)  A Scientific Program on Urban Performance and Dynamics  
Roberto CAMAGNI, Roberta CAPELLO and Andrea CARAGLIU 

  

https://us02web.zoom.us/j/83917560314
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11:00 - 11:30 | Break  
 

11:30 - 13:00 

Chair: Andrea CARAGLIU 
4)  Defining City Size and Growth  

Michael BATTY 

5)  In Pursuit of High -Performance Global Cities - An Extended Dea Model: For Assessing 
Urban Socio- Economic and Environmental Indicators  
Soushi SUZUKI, Karima KOURTIT and Peter NIJKAMP 

6)  Metropolitan Cities: Which Development Strategies? Which New Perspectives For 
Improving Productivity? Which Governance Tools? 
Luigi FUSCO GIRARD 

 

13:00 - 13:30 | Break  
 

13:30 - 15:00 

Chair:  Abdellatif  KHATTABI 
7)  Seoul as an Urban Empire: Evidence from Spatial Interaction Models  

John CARRUTHERS and Su-Jung LEE 

8)  The Changing Industrial Organization of American Megaregions  
Harrison S. CAMPBELL, Isabelle NILSSON and Neil REID 

9)  The Analysis of Big Data on Cites and Regions ɀ Some Computational and Statistical 
Challenges  
Laurie SCHINTLER and Manfred FISCHER 

 

15:00 - 15:30 | Break  
 

15:30 - 17:30 

Chair: Laurie SCHINTLER 
10)  The Public Expenditure Impact on Urban Population Growth  

Steven CRAIG and Janet KOHLHASE 

11)  Resilience to a Cyber-Attack on the Detroit Automobile Industry: A Computable General 
Equilibrium Approach  
Adam ROSE and Zhenhua CHEN 

12)  Material Flows in the Gl obal City  
Genevieve GIULIANO, Sanggyun KANG, Nathan HUTSON and Quan YUAN 

13)  4ÈÅ Ȱ.Å× 5ÒÂÁÎ 7ÏÒÌÄȱȡ #ÈÁÌÌÅÎÇÅÓ ÆÏÒ ,ÁÒÇÅ 5ÒÂÁÎ !ÇÇÌÏÍÅÒÁÔÉÏÎÓ  
Eduardo HADDAD and Ana BARUFI 

 

17:30 - 17:40 | Conclusion  
Karima KOURTIT  
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Tuesday, 25 May 2021 
OPENING CEREMONY 

08:30 - 09:00 Tuesday, 25th May, 2021  

Room Marrakech  

https://us02web.zoom.us/j/87868893044   

Welcome Speeches 
 

 
Eduardo Haddad  

President, Regional Science 
Association International 

 
Abdellatif  Khattabi  

Chair, Local Organsing Committee 
President, Moroccan Regional 

Science Association 

 
Andrea Caragliu  

Executive Director, Regional 
Science Association International 

 
Neil Reid 

NARSC Executive Director 

 
Andr é Torre  
ERSA President 

 
Rachel S. Franklin  

PRSCO President 

 
Serena S. Oswald 

LARSA President 

    
 

 

PLENARY SESSION I 
09:00 - 09:30 Tuesday, 25th May, 2021  

Room Marrakech  

https://us02web.zoom.us/j/87868893044   
 

Keynote Speech 
Towards a new post-COVID-19 world  

 

Mr . M. Tawfik Mouline  
General Director Royal Institute for Strategic Studies, Morocco 
 

Chair André Torre , University Paris Saclay, INRAE, France 

Discussant Karima Kourtit , Open University, Heerlen, Netherlands 

 

https://us02web.zoom.us/j/87868893044
https://us02web.zoom.us/j/87868893044
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PARALLEL SESSIONS (1)  
 

Special Session: SS08 - Subjective well -being 
and spatial inequalities  
09:30 - 10:45 Tuesday, 25th May, 2021  

Room FIPE 

https://us02web.zoom.us/j/87320775891   

Chair Camilla Lenzi  
 

https://us02web.zoom.us/j/87320775891


 PROCEEDINGS | 13th World Congress of the RSAI 
 

 
 

15 

29 

SUBJECTIVE WELL-BEING, INEQUALITIES AND THE GEOGRAPHY OF 

DISCONTENT IN EUROPEAN REGIONS 

Giovanni Perucca, Camilla Lenzi  
Politecnico di Milano, Italy 

 

ABSTRACT 

The rise of a geography of discontent in the European Union (EU) documented in recent studies highlights a strong spatial 
association between discontent, regional economic decline and poor occupational opportunities, suggesting that 
economic disparities within the EU are at the origin of some of the most recent and shocking political events as Brexit. 
This paper re-examines this statement by disentangling the effect on discontent of different socioeconomic disadvantage 
conditions at the interregional, intraregional and individual levels. Making use of a large dataset on the discontent 
perceived by more than 760,000 EU citizens between 2013 and 2018, our analysis confirms that a geography of 
discontent exists across EU regions. Nevertheless, our findings also highlight that intraregional disparities matter more 
for discontent and individual socioeconomic disadvantage conditions amplify further this negative effect. 
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EVALUATING THE POPUL!4)/.ȭ 30!4)!, !##%3SIBILITY TO 

PRIMARY HEALTH CARE UNITS 

Diana F. Lopes1, João L. Marques1, Ana L. Ramos2, Eduardo A. Castro1 
1GOVCOPP, DCSPT, University of Aveiro, Portugal. 2GOVCOPP, DEGEIT, University of Aveiro, Portugal 

 

ABSTRACT 

0ÒÉÍÁÒÙ (ÅÁÌÔÈ #ÁÒÅ ɉ0(#Ɋ ÉÓ Á ËÅÙ ÃÏÍÐÏÎÅÎÔ ÏÆ ÔÈÅ 0ÏÒÔÕÇÕÅÓÅ ÈÅÁÌÔÈ ÓÙÓÔÅÍȟ ÒÅÐÒÅÓÅÎÔÉÎÇ ÔÈÅ ÐÏÐÕÌÁÔÉÏÎȭÓ ÆÉÒÓÔ 
contact level with the National Health Service. Understanding geographical imbalances in the spatial planning of the PHC 
is essential to reach a proper distribution that will culminate in a most effective prevention of disease progression on a 
large scale.  
Within this context, it is critical to have a correct identification of the spatial accessibility to the primary health care units 
and having tools to assist analysing how to mitigate spatial inequalities. Previous studies have greatly improved our 
understanding of the role played by geographic distribution of health services in population health maintenance, with 
extensive research being devoted to the place-based accessibility theory, with special focus on the gravity-based methods 
(including the two-step floating catchment area (2SFCA) method). 
Although they represent a good starting point to analyse disparities across different regions, the results are not 
intelligible for policy -making purposes. Given the weaknesses of these methods and the multidimensional nature of the 
topic, this study intends to: (i) highlight the main concepts and measurements of access; and (ii) exploit and propose a 
framework based on multiple criteria decision analysis methods and Geographic Information Systems to evaluate the 
ÐÏÐÕÌÁÔÉÏÎȭ ÓÐÁÔÉÁÌ ÁÃÃÅÓÓÉÂÉÌÉÔÙ Ôo healthcare facilities. 
Regarding the latter, within the scope of the DRIVIT-UP project ɀ DRIVIng forces of urban Transformation: assessing 
pUblic Policies ɀ this study proposes a sociotechnical approach based on the UTASTAR model to build an index to evaluate 
ÔÈÅ ÐÏÐÕÌÁÔÉÏÎȭ ÓÐÁÔÉÁÌ ÁÃÃÅÓÓÉÂÉÌÉÔÙ ÔÏ ÔÈÅ 0ÏÒÔÕÇÕÅÓÅ 0(# ÕÎÉÔÓȢ  
The starting point was to link scientific with policy-based evidence to properly define and structure the multidimensional 
spatial accessibility index, which unfolds in the dimensions of proximity and availability. The proximity assessment 
considers the travel time of individuals to the PHC units, and the mobility of populations when accessing healthcare. The 
availability dimension involves the coverage of PHC network in terms of human resources in health (general practitioners 
and nurses). 
Respecting that multidimensional structure, the technical component of the proposed approach encompasses the 
adoption of a variant of the UTASTAR-based method, which will be able to model preferences provided by policy-makers 
and experts, grounded in different socioeconomic scenarios. The process of gathering the viewpoints and preferences of 
policy-makers and experts about spatial accessibility to PHC units constitutes the social component.  
Given the current pandemic context and the limited availability of policy-makers and experts involved in this study, i.e. 
health administrators and health professionals, that are the frontline soldiers against COVID-19, the proposed socio-
technical approach was thoroughly conceived, through the design of an interface that allows individuals to interact and 
emit their preferences, in a user-friendly fashion way. Also, a reduced number of judgments is required from the policy-
makers and experts to avoid the risk of triggering rejection by them, without compromising the model accuracy and 
ÑÕÁÌÉÔÙȢ 4ÈÅ ÐÒÏÐÏÓÅÄ ÍÅÔÈÏÄÏÌÏÇÙ ×ÉÌÌ ÂÅ ÌÁÔÅÒ ÁÐÐÌÉÅÄ ÔÏ ÂÕÉÌÄ ÁÎ ÉÎÄÅØ ÔÏ ÅÖÁÌÕÁÔÅ ÔÈÅ ÐÏÐÕÌÁÔÉÏÎȭ ÓÐÁÔÉÁÌ ÁÃÃÅÓÓÉÂÉÌÉÔÙ 
to the Portuguese PHC units. 
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+).' ,%/0/,$ȭ3 3+%,%TON: THE AFTEREFFECTS OF COLONIALISM 

ON URBAN FORM AND SPATIAL INEQUALITY IN KINSHASA, DRC 

Nathan Hutson , Wise Lubanda 
University of North Texas, USA 

 

ABSTRACT 

Research Idea and Approach- Kinshasa (former Leopoldville) was originally established by the Belgians for the purpose 
of efficiently transporting ivory and rubber back to the mother country. The urban form of the city created a spatially-
determined social stratification with a small riverfront core of Gombe surrounded by a vast unplanned network of alleys 
and self-ÃÏÎÓÔÒÕÃÔÅÄ ÈÏÍÅÓ ÈÏÕÓÉÎÇ ÔÈÅ ÖÁÓÔ ÍÁÊÏÒÉÔÙ ÏÆ ÔÈÅ ÎÁÔÉÖÅ ÐÏÐÕÌÁÔÉÏÎȢ +ÉÎÓÈÁÓÁ ÅÍÅÒÇÅÄ ÁÓ ÔÈÅ $2#ȭÓ ÐÒÉÍÁÔÅ 
city and sole administrative center, despite its location at the far periphery of the country. The city thereby replicates 
spatial inequality at both the national and local level. This dichotomy is apparent in modern day Kinshasa as the historic 
area of Gombe is well kept with a street grid similar to that one might find in a European city featuring palatial buildings 
and a large golf course. Ordinary Congolese are physically and culturally separated from Gombe yet continue to view it 
ÁÓ ÔÈÅ ÓÙÍÂÏÌ ÏÆ ÓÕÃÃÅÓÓȢ -ÁÎÙ ÏÆ ÔÈÅ $2#ȭÓ ÎÅ× ÅÌÉÔÅ ÎÏ× ÏÃÃÕÐÙ ÈÏÍÅÓ ÁÎÄ ÓÐÁÃÅÓ ÖÁÃÁÔÅÄ ÂÙ "ÅÌÇÉÁÎÓȢ 4ÈÉÓ ÐÁÐÅÒ ÁÉÍÓ 
to document the ways in which KinÓÈÁÓÁȭÓ ÃÏÌÏÎÉÁÌ ÕÒÂÁÎ ÆÏÒÍ ÈÁÓ ÉÎÆÌÕÅÎÃÅÄ ÐÏÓÔ-colonial social development in order 
to determine the extent to which urban form perpetuates social stratification. Methodology- The paper relies on 
interviews conducted with current Gombe residents, Kinshasa residents outside of Gombe, and expats in first world 
ÃÉÔÉÅÓȢ 3ÐÅÃÉÆÉÃ ÑÕÅÓÔÉÏÎÓ ÉÎÃÌÕÄÅ ×ÈÅÔÈÅÒ +ÉÎÓÈÁÓÁ ÒÅÓÉÄÅÎÔÓ ÒÅÇÁÒÄ 'ÏÍÂÅ ÁÓ ÔÈÅ ȰÄÏ×ÎÔÏ×Îȱ ÏÒ ÔÈÅ ÍÏÓÔ ÉÍÐÏÒÔÁÎÔ 
part of the city despite its peripheral location. Socially ascendant Kinshasa residents are asked how much importance 
they would assign to living in or near the colonial core for reasons of social mobility. Interviews with older Kinshasa 
ÒÅÓÉÄÅÎÔÓ ÃÈÁÒÔ ÔÈÅ ÓÈÉÆÔÉÎÇ ÓÙÍÂÏÌÉÓÍ ÏÆ 'ÏÍÂÅ ÔÈÒÏÕÇÈ ÔÈÅ ÃÏÌÏÎÉÁÌ ÐÅÒÉÏÄȟ Ȱ!ÆÒÉÃÁÎÉÚÁÔÉÏÎȱ ÐÈÁÓÅ ÔÙÐÉfied by the 1972 
Rumble in the Jungle match which brought Congo (Zaire) to the world stage, and the Congolese civil war in the 90s which 
resulted in thousands of well-off Congolese fleeing the capital. Expected Findings- While research is ongoing, the effects 
of colonial urban form are still felt in Kinshasa with its premise of promoting inequality between the Europeans and 
Africans still functioning as a class based rather than race-based separation which compounds unequal access to 
education, jobs, and muÎÉÃÉÐÁÌ ÓÅÒÖÉÃÅÓȢ 7Å ÐÒÅÄÉÃÔ ÔÈÁÔ ÒÅÃÅÎÔ ÅÍÉÇÒÅÓ ×ÉÌÌ ÒÅÃÏÇÎÉÚÅ 'ÏÍÂÅȭÓ ÃÏÎÔÒÏÖÅÒÓÉÁÌ ÒÏÌÅ ÉÎ 
+ÉÎÓÈÁÓÁȭÓ ÄÅÖÅÌÏÐÍÅÎÔȟ ÈÏ×ÅÖÅÒ ×Å ÁÌÓÏ ÐÒÅÄÉÃÔ ÔÈÁÔ ÓÅÃÏÎÄ ÇÅÎÅÒÁÔÉÏÎ ÅÍÉÇÒÁÎÔÓ ×ÉÌÌ ÂÅ ÆÁÖÏÒÁÂÌÙ ÄÉÓÐÏÓÅÄ ÔÏ 'ÏÍÂÅ 
ÄÕÅ ÔÏ ÉÔÓ ȰÏÒÄÅÒÅÄȱȟ 7ÅÓÔÅÒÎ ÁÐÐÅÁÒÁÎÃÅȢ 
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COMING OUT OF THE WOODS. DO LOCAL SUPPORT SERVICES 

INFLUENCE THE PROPENSITY TO REPORT SEXUAL VIOLENCE? 

Daria Denti 1,2, Simona Iammarino 1 
1London School of Economics, United Kingdom. 2Gran Sasso Science Institute, Italy 

 

ABSTRACT 

Sexual crimes against women are severely underreported to the police, allowing for impunity of perpetrators. Observers 
suggest that a stimulus towards reporting the crime comes from nearby support services for victims of sexual offences -
like refuges and advisors. Still, the evidence about the effects of nearby support on the reporting of sexual crimes remains 
scattered and mainly qualitative. This paper provides quantitative evidence on this effect, by exploiting the uneven 
geography of local support services which resulted in the UK after the introduction of the austerity program. Findings 
ÈÉÇÈÌÉÇÈÔ Á ÐÏÓÉÔÉÖÅ ÎÅÔ ÅÆÆÅÃÔ ÏÆ ÔÈÅ ÐÒÏÖÉÓÉÏÎ ÏÆ ÌÏÃÁÌ ÓÕÐÐÏÒÔ ÓÅÒÖÉÃÅÓ ÏÎ ÔÈÅ ÖÉÃÔÉÍÓȭ ÐÒÏÐÅÎÓÉÔÙ ÔÏ ÒÅÐÏÒÔȢ 4ÈÅ ÐÏÓÉÔÉÖÅ 
effect holds also in the aftermath of a space-neutral high- impact media campaign empowering women to report sexual 
violence. This evidence relates to relevant policy implication, given that in some countries the austerity-driven cuts to 
public budgets have reduced and dispersed the local availability of support services, making digital support and/or 
helpline the only available options in many places. 
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National Session: SS51.1 - Sustainable 
Regional Development in China  

 

09:30 - 10:45 Tuesday, 25th May, 2021  

Room NEREUS 

https://us02web.zoom.us/j/84686769452   

Chair Jian Wang 
 

https://us02web.zoom.us/j/84686769452
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MEASURING THE POPULATION SIZE OF CITIES IN CHINA 

Yi Niu, Jinyu Wang 
Capital University of Economics and Business, China 

 

ABSTRACT 

City size is a key indicator across many disciplines that study cities including planning, economics and geography, but its 
measures are full of difficulties and controversies, particularly in China. This paper provides another measure of city size 
in China, and describes its main characteristics and evolution, by using the population data at the township level, the land 
cover data at 30-ÍÅÔÅÒ ÒÅÓÏÌÕÔÉÏÎȟ ÁÓ ×ÅÌÌ ÁÓ ÔÈÅ ÓÁÔÅÌÌÉÔÅ ÉÍÁÇÅÓ ÏÆ ÎÉÇÈÔ ÌÉÇÈÔÓȢ )Î ÅÁÃÈ ÐÒÅÆÅÃÔÕÒÅ ÃÉÔÙȭÓ ÕÒÂÁÎ ÐÒÏÐÅÒȟ 
county-level city or county, we recognize a township as urban if it has (1) at least 1 km2 or 10% urban land, (2) night 
lights brighter than approximately 10, and we also require a city size no less than 50,000. Our preliminary results, quite 
different from the official data, suggest following results during 2000-2010. First, the number of cities increased from 
1,115 to 1,612, and the average city size from 370 thousand to 440 thousand. Second, almost no cities shrank, while the 
rural areas around some cities were losing population. Third, some county-level cities and counties have lÁÒÇÅ ȰÃÉÔÉÅÓȱ 
ɉÌÁÒÇÅÒ ÔÈÁÎ υππ ÔÈÏÕÓÁÎÄ ÏÒ ÅÖÅÎ ÏÎÅ ÍÉÌÌÉÏÎɊȟ ×ÈÉÌÅ ÉÎ ÓÏÍÅ ÐÒÅÆÅÃÔÕÒÅȭÓ ÃÉÔÙ ÐÒÏÐÅÒ ÃÉÔÉÅÓ ×ÅÒÅ ÓÍÁÌÌ ɉÓÍÁÌÌÅÒ ÔÈÁÎ 
500 thousand). We will conduct similar analyses by individual regions including East-Central-West, Northeastern China, 
Beijing-Tianjin-Hebei Urban Agglomeration, Yangtze River Delta, Pearl River Delta, etc. We believe this paper provides 
ÍÏÒÅ ÁÃÃÕÒÁÔÅ ÄÅÓÃÒÉÐÔÉÏÎ ÏÆ ÔÈÅ ÓÉÚÅ ÁÎÄ ÅÖÏÌÕÔÉÏÎ ÏÆ ÃÉÔÉÅÓ ÄÕÒÉÎÇ #ÈÉÎÁȭÓ ÆÁÓÔ ÕÒÂÁÎÉÚÁÔÉÏÎȢ 
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URBAN NETWORK EXTERNALITIES AND ECONOMIC GROWTH OF 

URBAN AGGLOMERATION REGIONS IN CHINA 

Hongming Zhang 1, Tieshan Sun2 *, Yuanxi Li 3 
1 School of Government, Peking University, Beijing, China, hmzhang67@gmail.com; 2 School of Government, Peking 

University, Beijing, China, tieshansun@pku.edu.cn; 3 School of Government, Peking University, Beijing, China, 
liyuanxi@pku.edu.cn; * Corresponding author 

 

ABSTRACT 

Urban agglomeration regions are the center of future urbanization and the engine of future economic growth in China, 
which are advanced spatial organizations of interconnected cities. Previous studies have analyzed the spatial form of the 
urban agglomeration region, but shed little light on the economic benefit from the compact urban network in the urban 
agglomeration region. This study first proposes a theoretical framework for urban network externality and its 
mechanism. The complex network method is employed to evaluate the development of urban agglomeration regions in 
China. Further, based on panel data from 2003-2018 of 12 urban agglomeration regions, this study has tested the 
hypotheses proposed. The basic result demonstrates that there is significant positive urban network externality among 
urban agglomeration regions. Moreover, the relationship of network centrality and economic growth takes the form of 
inverted U. At last, industrial structure similarity and proportion of secondary industry of central cities have a positive 
effect on urban network externality. These results suggest that the urban agglomeration region is indeed an efficient form 
to boost economic growth by urban network externalities. At the same time, appropriate network centrality can help to 
make the best of urban network externalities. Raising the industrial structure similarity and the proportion of secondary 
industry of central cities is a way to produce more urban network externalities.  

KEYWORDS 

Agglomeration, Economic growth, Externality, Urban agglomeration region, Urban network 

1. INTRODUCTION 

With the rapid improvement of transport infrastructure and information technology, the interaction between firms from 
different cities becomes increasingly close and frequent. Urban networks implying firm networks have been the main 
form of spatial organization. To put it more exactly, of a mainly horizontal and non-hierarchical nature, urban networks 
are systems of relationships and flows (Camagni et al. 1993), where previously independent cities with complementary 
functions cooperate and achieve scope economies (Batten 1995). The notion of synergy, often formulated as 1+1>2, is 
another way to explain this phenomenon, which means the performance of an urban network is better than the sum of 
cities alone (Meijers 2005). More formally, this economic advantage of urban networks could be expressed as urban 
network externalities emerging from the complementary relationships and synergies in cooperative activities (Capello 
2000).  
Urban agglomeration regions, characterized by compact spatial organization and close economic links (Fang 2015), are 
the spatial carriers of urban networks. Just as the worldwide rise of mega-region discovered by Florida et al. (2008), 
urban agglomeration regions will also play a leading role in the future urbanization in China. The linkage intensity 
between cities in urban agglomeration regions is a key standard for evaluating the development of urban agglomeration 
regions (Fang et al. 2020), making urban agglomeration regions become urban networks by nature. Urban agglomeration 
regions are also the major engines for future economic growth because reciprocity caused by intense network connection 
between cities could bring positive urban network externalities. As proposed by Camagni et al. (2016), the key to 
economic growth is not the development of large mega-cities, but factors such as external linkages and cooperation 
network. 
There have been some empirical studies on urban network externalities. The pioneering work made by Boix et al. (2007) 
proposed the concept of urban network externality based on agglomeration economy and established an urban growth 
model. They set the spatial weight matrix based on a high-tech urban knowledge network and used the panel SLX model 
to analyze and compare the impact of agglomeration economy and urban network externalities on employment growth. 
Gong et al. (2020) established a theoretical model of housing price based on urban network externalities and used the 
SLX model with a binary spatial weight matrix, confirming the existence of positive network spillovers in housing prices 
in eastern Chinese cities. Urban network externalities, though analyzed directly, should have been paid more attention 
to the relationship between network characteristics and regional growth. 
Several attempts have been made to focus on the effects of urban networks on economic growth. Shi et al. (2020) 
combined an urban network approach and a spatial econometric framework to investigate the impact of indigenous 
factors, cross-territorial flows, and positions in the regional capital network on urban growth and estimated their spatial 
spillovers. Huang et al. (2020) made use of train frequency data to construct urban networks, analyzed the structure of 
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urban networks using complex network methods, finally examined the impact of urban network externalities on urban 
economic growth. Previous work has been carried out more on the city-level economic growth. However, there has been 
a lack of research on the urban network externalities of economic growth at the regional level, especially on urban 
agglomeration regions in China. 
A wide body of empirical studies has been published on the spatial structure of urban agglomeration regions in China 
(Gao et al. 2017, Lan et al. 2019), but few endeavors have been  made to the economic growth. Applying a DID estimation 
on panel data of Chinese cities, Li et al. (2017) ÓÈÏ×ÅÄ ÔÈÁÔ ÔÈÅÒÅȭÓ ÎÏ ÓÉÇÎÉÆÉÃÁÎÔ ÌÁÂÏÒ Ðroductivity benefit in urban 
agglomeration regions. No wonder that they find such a result because the network connection between cities matters 
for economic growth rather than being part of the planning region proposed by the government. Further, Ma et al. (2019) 
focused on the influencing factors and mechanisms of the economic efficiency of urban agglomeration regions and 
checked the effects of externalities. They just compared urban agglomeration regions to cities, but the contributing role 
of the urban network is still neglected.  
In general, the research on the urban network externalities of regional economic growth is still limited, so is the research 
on industrial mechanisms of such externalities. Therefore, the purpose of this study is to explore the relationship between 
economic growth and urban network at the regional level. Taking urban agglomeration regions in China as the study 
area, this study builds urban networks in each urban agglomeration region based on the industrial investment between 
cities, adopts complex network methods to characterize the network. Furthermore, a panel data model is estimated to 
test the hypotheses put forward at first.  
The remaining part of the paper proceeds as follows. In Section 2, a theoretical framework is established for urban 
network externalities, and the hypotheses are proposed. Section 3 describes the urban agglomeration regions used for 
this study. The complex network methods and an empirical framework are introduced in Section 4. Section 5 analyzes 
the empirical results to examine the hypotheses. Finally, Section 6 provides the conclusion and policy implications. 

2. THEORETICAL FRAMEWORK 

2.1. From  agglomeration externality to urban network externality  

Compared with agglomeration externality in traditional urban and regional economics, urban network externality no 
longer regards cities as isolated units, but as nodes in the urban network. The interaction between urban network nodes 
produces urban network externality, which does not depend on geographic proximity (Camagni et al. 1993). Externality 
refers to the impact on the output of the firm due to the interaction between firms that occurs externally to the firm per 
se. Traditionally, the agglomeration externality is limited within the boundary of the city. According to the scope of 
agglomeration externality, it can be divided into two categories: MAR externality (localization economy) occurs in the 
same industry, while Jacobs externality (urbanization economy) occurs in different industries (Glaeser et al. 1992, 
Henderson et al. 1995). The externality that arises between firms in different cities is urban network externality, so this 
externality can be seen as an extension of the agglomeration externality in a larger geographical space. The main 
difference between these two concepts is that agglomeration externality, whose spatial scope is limited, will decay with 
distance, while urban network externality has no spatial scope limitations and depends on the strength of functional 
connections between different cities rather than geographic proximity (Burger et al. 2016). 
Three mechanisms of MAR externality are labor pooling, input sharing, and knowledge spillover. Similarly, Duranton et 
al. (2004) summarized three mechanisms of agglomeration economy as sharing, matching, and learning. These three 
mechanisms occur between firms, but there is no reason to confine them to firms in the same city. In other words, these 
three mechanisms are also mechanisms for urban network externality generated by firms in different cities. The close 
connection between cities allows various factors to communicate and interact on a larger spatial scale. Therefore, the city 
as a network node can obtain the urban network externality from the labor pool, input sharing, and knowledge spillover 
in the entire urban network. The benefit of sharing, matching, and learning produced by agglomeration economy can 
extend to all cities in the network. 
A major reason why agglomeration externality can transcend urban boundaries is the decline of transportation costs. 
The micro-foundation in traditional urban and regional economics is the spatial choice of economic entities. The existence 
of trade costs makes the spatial proximity of firms and labor an important source of the agglomeration economy. Due to 
market access effect and cost-of-living effect, both firms and labor will be in a self-reinforcing process of gathering to the 
big market (Baldwin et al. 2011). Similarly, the close connection between firms and labor is also the source of urban 
network externality. With the advancement of regional integration, the decline of transportation costs has made it easier 
for factors and commodities to flow across cities. The development of information technology has also enabled innovation 
activities to be carried out in different cities at the same time. The sharing of knowledge and technology has become 
increasingly less dependent on face-to-face communication. In addition, the emergence of urban networks is also the 
result of the agglomeration diseconomy. The congestion effect caused by excessive agglomeration within a single city will 
promote the relocation of firms. Just as firms in a city are connected due to agglomeration, firms scattered in different 
cities belonging to the same city network can also establish a cross-city connection through lower transaction costs. In 
this way, the agglomeration externality will break through the spatial scope of the traditional agglomeration economy 
and realize the agglomeration of firms from different cities in the urban network through network linkages.  
Based on the same micro-foundation, urban network externality is the expansion of agglomeration externality in the 
spatial scope. That is, the unified market composed of different cities forms a larger-scale agglomeration. Urban network 
externality, however, has its unique mechanism at a more macro level. In traditional urban and regional economics, 
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increasing returns to scale is an important mechanism for large cities to produce agglomeration economies. Similarly, 
Alonso (1973) proposed the concept of borrowed size. It is believed that small cities can borrow the agglomeration 
economy of neighboring large cities, and at the same time enjoy the benefits of the small scale to avoid the agglomeration 
diseconomy. In this way, small cities around large cities can maintain high economic growth rates and efficiency. Burger 
et al. (2015) further improves the concept and measurement method of borrowing size and introduces this concept into 
the study of urban network externality. They believe that it is important for firms to obtain the benefits of agglomeration 
rather than being close to the agglomeration area. Therefore, the borrowed size can be interpreted as the network 
connection between different cities, which can replace geographical proximity to some extent. Therefore, intense 
network linkages between cities are the source of positive urban network externality. The above discussion can be 
summarized as the following hypothesis. 
Hypothesis 1: The network linkages between cities have positive effects on regional economic growth, reflecting the 
positive urban network externality. 

2.2. Network centrality and urb an network externality  

Despite the positive urban network externality proposed above, the structure of urban networks is also a critical factor 
that influences economic growth. The centrality of urban networks stems from the geographic agglomeration of economic 
activity among cities, thus the inequality between cities. Therefore, the effect that network centrality has on urban 
network externality, or economic growth, can be understood with the help of long-standing debate on the relationship 
between agglomeration (or inequality) and economic growth. 
For a region in the early stages of development, it is often the case that all the cities in the region are equally at the low-
income level. The emergence of one or some cities with favorable conditions is the prerequisite for the future prosperity 
of a region. With regional integration deepens, core cities become wealthy at the expense of peripheral cities, forming a 
core-periphery pattern (Krugman 1991). Even though agglomeration seems to cause a huge income gap in the static 
models, the growth spurred by agglomeration is strong enough to benefit both the core and periphery in a dynamic 
setting (Fujita et al. 2003). Despite the agglomeration demonstrated in NEG models, the growth-promoting 
agglomeration externalities have long been noticed (Jacobs 1985). Urban network externality is the expansion of 
agglomeration externality in one city to intercity interaction. The high level of network centrality means the intense 
interaction between the agglomeration center and its surrounding cities. The agglomeration center, on the one hand, will 
obtain a larger market size, which provides both the purchasing power and the labor force. On the other hand, production 
factors, such as capital and technology, will spill over from the agglomeration center to surrounding cities, improving the 
economic status of surrounding cities significantly. In this way, urban network externalities, concentrated on one core 
but radiating out to its periphery, will boost the economic growth of the entire region. 
HÏ×ÅÖÅÒȟ ÁÓ ÁÇÇÌÏÍÅÒÁÔÉÏÎ ÉÓÎȭÔ ÂÅÎÅÆÉÃÉÁÌ ÁÌÌ ÔÈÅ ×ÁÙȟ ÎÅÔ×ÏÒË ÃÅÎÔÒÁÌÉÔÙ ÃÏÕÌÄ ÁÌÓÏ ÂÅ harmful to the economic growth 
of the region overall. As mentioned above, agglomeration enhances growth only at the very beginning of the development. 
In the later stages, growth will be hindered due to agglomeration diseconomies (Williamson 1965). From the perspective 
ÏÆ ÔÈÅ ÎÅÔ×ÏÒËȟ ÅØÔÒÅÍÅ ÎÅÔ×ÏÒË ÃÅÎÔÒÁÌÉÔÙ ×ÏÎȭÔ ÂÒÉÎÇ ÃÏÎÇÅÓÔÉÏÎ ÄÉÓÅÃÏÎÏÍÉÅÓ ÂÕÔ ÅÎÇÅÎÄÅÒ ÔÈÅ ÄÒÁ×ÂÁÃË ÏÆ 
increasing inequality between cities. Both agglomeration and inequality, as the source of network centrality, can be 
regarded as the accumulation of production factors necessary for growth at least in the early stages of development 
(Castells-Quintana et al. 2014), but limit the urban network externality beyond some critical level. As the extreme income 
inequality can exert negative effects on growth through some transmission channels (Castells-Quintana et al. 2017), 
network centrality will hamper the efficiency of interaction between agglomeration center and its surrounding cities. 
First, the impaired purchasing power of surrounding cities will decrease consumer demand. Second, the labor force will 
be largely drawn to the agglomeration center, which causes an obvious mismatch in the labor market that is 
unemployment in the core and vacancy in the periphery. At last, the surrounding cities cannot utilize the capital and 
technology from the network center, which restricts the gain from urban network externality. Therefore, in the later 
stages of development, further concentration in the network can also lead to the deterioration of economic growth. Base 
on the positive and negative effects of network centrality, we derive the following hypothesis. 
Hypothesis 2: Network centrality will lead to higher economic growth in the early stages of development but lower 
economic growth in the later stages, implying the relationship between network centrality and economic growth has the 
shape of inverted U. 

2.3. Industrial linkage and urban network externality  

The urban network externalities originate from the economic linkage between firms from different cities, which can be 
represented as industrial linkage at a more macro level. Therefore, the perspective of industrial linkage is indispensable 
to study the mechanism of urban network externality. For the source of agglomeration externalities within a city, whether 
specialization or diversification promotes agglomeration has become the focus of debate (Glaeser et al. 1992, Henderson 
et al. 1995). MAR externality refers to the externality generated by specialized agglomeration, where knowledge spillover 
mainly occurs between firms within the same industry due to similar technology. Contrary to MAR externalities, Jacobs 
externality refers to externality brought about by diversified agglomeration, where firms from different industries 
generate knowledge spillover in the absence of fierce competition, which is also conducive to the collision of different 
ideas for innovation. However, it is not the case, because industries with too large technological gaps may have a 
completely different technological foundation and knowledge base, making knowledge spillover difficult.  
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The concept of technological relatedness, put forward by Frankel (1955), will help to illustrate the relation between 
industrial linkage and urban network externality. Based on technological relatedness, Frenken et al. (2007) first 
proposed the concept of related variety, clarifying that the diversity of products and services can promote regional 
economic growth because of the more inter-ÉÎÄÕÓÔÒÙ ËÎÏ×ÌÅÄÇÅ ÓÐÉÌÌÏÖÅÒȢ 7ÈÁÔȭÓ ÍÏÒÅȟ ÔÈÅÙ ÅÍÐÈÁÓÉÚÅÄ ÔÈÁt knowledge 
spillover within a region mainly occurs between related industries with similar knowledge, while only a very limited 
portion occurs between unrelated industries. Therefore, they divide variety into related variety and unrelated variety. 
The cognitive distance between related industries is not large, so that firms can more effectively share knowledge, 
lowering the cost of cross-industry knowledge spillover. The knowledge bases between unrelated industries are 
completely different, which make the process of interaction more uncertain and costly, then hinder knowledge spillover 
between industries. 
With the concept of related variety, the impact of industrial structure similarity on urban network externality can be 
examined. The more similar the industrial structures between cities are, the more likely there will be related variety 
because only cities with similar industrial structures can have closer technological relatedness. For cities with large 
differences in industrial structure may have a vertical relationship of labor division similar to that in the central place 
theory, and possess quite different knowledge bases. Since related variety can promote knowledge spillover between 
firms, cities with similar industrial structures are also more likely to have knowledge spillover, making urban network 
externalities stronger to benefit the economic growth of the region. Therefore, we derive the following hypothesis. 
Hypothesis 3: Industrial structure similarity will strengthen the urban network externality. 
Industrial structure similarity is the determinant of network linkage at the regional level, but the industrial 
characteristics of each city are the origin that generates industrial  linkage between them. Therefore, the industrial 
characteristics of cities can affect the urban network externality. The industrial structure is an aspect of industrial 
characteristics, reflecting whether the city is dominated by manufacturing or service industry. It is because of the 
different organizations of firms in manufacturing and service industries that they have different spatial distribution 
patterns and thus different ways of interacting with surrounding cities. 
Manufacturing and service industries are important driving forces for second nature. They have different regional spatial 
effects: the manufacturing industry appears as a trickle-down effect and contact diffusion, while the service industry 
appears as a polarization effect and hierarchical diffusion. The principal reason is that the manufacturing industry has a 
long industrial chain, and the upstream and downstream linkages make firms dispersed in different cities to carry out 
the division of labor and cooperation in production activities. There will be a trickle-down effect, presenting a spatial 
expansion pattern of contact diffusion in neighboring areas and driving the surrounding cities to grow together. The 
service industry, especially one that produces intangible products, presents a pattern of centralized production and 
networked transmission, which makes firms concentrated in higher-level cities enjoy the benefits of the diversified urban 
economy. Connections between cities mainly occur between higher-level cities. There will be a polarization effect, 
presenting the spatial centralization pattern and weakening the development of surrounding cities. 
Moreover, according to the phenomenon of vertical disintegration in industrial organizations, when the market expands, 
the upstream branches of some companies will be separated from the downstream branches to take advantage of 
specialization and scale effects (Stigler 1951). This phenomenon has been tested by empirical data in the manufacturing 
industry (Holmes 1999). Each link in the vertical value chain, with large differences in the requirements of the quality 
and cost of production factors, has its own optimal geographic locations. Therefore, the manufacturing industry, 
ÅÓÐÅÃÉÁÌÌÙ ÆÉÒÍÓȭ ÐÒÏÄÕÃÔÉÏÎ ×ÉÔÈ Á ÈÉÇÈ ÄÅÇÒÅÅ ÏÆ ÓÔÁÎÄÁÒÄÉÚÁÔÉÏÎ ÁÎÄ ÍÏÄÕÌÁÒÉÚÁÔÉÏÎȟ ÈÁÓ Á ÓÉÇÎÉÆÉÃÁÎÔ ÔÒÅÎÄ ÏÆ ÖÅÒÔÉÃÁÌ 
disintegration. For a region, the industrial characteristics of the central city determine the interaction pattern of the 
whole region, thus influence the urban network externality. The following hypothesis is then derived.  
Hypothesis 4: For the central city of a region, a higher ratio of the manufacturing industry will strengthen the urban 
network externality. 

3. STUDY AREA 

Our analysis takes urban agglomeration regions (UARs) as the study area, which are put forward by the Chinese 
government. The concept of urban agglomeration region we use here is the synonym for urban agglomeration, city 
cluster, city group, megalopolis, and mega-region in the literature studying China. Since urban agglomeration, though 
adopted by the majority, can be regarded as the city per se, we employ the concept of urban agglomeration region to 
emphasize the nature of the region composed of a group of cities.  
China 14th Five-Year Plan (2021-2025) states that the development of urban agglomeration regions is the basis for 
advancing the new-type urbanization, and urban agglomeration regions are going to be the core areas of economic 
growth and high-quality development. The high importance of urban agglomeration regions has been gradually tested in 
ÐÒÁÃÔÉÃÅȟ ÁÎÄ ÔÈÅ ÇÏÖÅÒÎÍÅÎÔ ÈÁÓ ÔÈÅÒÅÆÏÒÅ ËÅÐÔ ÃÌÁÒÉÆÙÉÎÇ ÉÔÓ ÒÏÌÅ ÉÎ 0ÌÁÎÓȢ Ȱ5ÒÂÁÎ ÁÇÇÌÏÍÅÒÁÔÉÏÎ ÒÅÇÉÏÎȱ ×ÁÓ Æormally 
proposed in the 11th Five-Year Plan in 2005, which firstly regarded developing urban agglomeration regions as the main 
form of promoting urbanization. In 2016, the 13th Five-Year Plan first put forward the spatial scope of 19 urban 
agglomeration regions. Recently, 14th Five-Year Plan in 2020 emphasized that central cities and urban agglomeration 
regions are the source of high-quality development, which can promote the carrying capacity for the economy and 
population to enhance the national economic efficiency. 
It is worth noting that the latest Five-Year Plan points out the significance of promoting the integrated development and 
optimizing the internal spatial structure of each region to form multi-center, multi-level, and multi-node urban networks 
within urban agglomeration regions. The network form is the basic feature of a mature urban agglomeration region, due 
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to the compact space organization and close economic ties. Most urban agglomeration regions in China, except the top 
three (BeijingɀTianjinɀHebei, Yangtze River Delta, and Pearl River Delta), however, have not formed a close network 
ÃÏÎÎÅÃÔÉÏÎȢ 4ÈÉÓ ÍÅÁÎÓ ÔÈÁÔ ȰÕÒÂÁÎ ÁÇÇÌÏÍÅÒÁÔÉÏÎ ÒÅÇÉÏÎÓȱ ÉÎ #ÈÉÎÁ ÉÓ ÍÏÓÔÌÙ Á ÐÌÁÎÎÉÎÇ ÃÏÎÃÅÐÔ ÒÁÔÈÅÒ ÔÈÁÎ Á ÐÒÁÃÔÉÃÁÌ 
regional type. Urban agglomeration regions, including mature and immature ones, exactly provide the various samples 
to investigate the impact of urban networks on economic growth.  
According to data availability, we select 12 out of 19 urban agglomeration regions that contain over 4 cities to study their 
advancement of urban networks. The 12 selected urban agglomeration regions are mainly distributed in the east and 
middle of China (Figure 1), which represents the geographical difference of economic development level in China.  

 

Figure 1: The distribution of 12 urban agglomeration regions in China  

These urban agglomeration regions consist of 181 cities (57.34% of the total in China) at the prefectural level or above, 
with a total area of 2233163 km2 (20.91% of the total in China). In 2018, they carried a population of 948.73 million 
(60.6% of the total population), and they created a GDP of 74.3315 trillion yuan (73.19% of total GDP) with the per capita 
level 20.43% higher than the national level (Table 1). Urban agglomeration regions with only 20% land and 60% people 
produce 70% GDP because the close network linkages among cities increase the economic efficiency. These cities 
optimize resource allocation through urban networks, expanding the scope of agglomeration externality and creating 
urban network externality. 

Table 1: Socioeconomic status of 12 urban agglomeration regions in 2018  

UAR name GDP 
(10 12 yuan)  

Population  
(10 6) 

Area 
(km 2) 

GDP per capita 
(yuan)  

Number  
of cities  

BeijingɀTianjinɀHebei 8.4359 101.26 218545 83310 13 
Yangtze River Delta 17.8642 131.75 214001 135592 26 
Pearl River Delta 8.1048 35.86 54963 226014 9 
Shandong Peninsula 7.6866 99.69 156160 77105 16 
West Taiwan Strait 5.8728 96.50 272891 60858 20 
Harbin-Changchun 2.5430 44.07 279380 57703 10 
Central Southern Liaoning 2.1633 28.66 82348 75483 9 
Central Plain 3.6454 78.46 99648 46462 13 
Middle Yangtze 8.3201 131.23 343981 63401 28 
Chengdu-Chongqing 5.7515 110.16 239548 52210 16 
Guanzhong Plain 2.0617 45.24 161949 45572 11 
Beibu Gulf 1.8822 45.85 109749 41052 10 
Total 74.3315 948.73 2233163 77851 181 
Percentage (%) 73.19 60.66 20.91 120.43 57.34 

Notes: Yingtan, Fuzhou (Jiangxi), and Shangrao belong to both West Taiwan Strait and Middle Yangtze. 
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4. METHOD AND DATA 

4.1. Complex network method  

This paper uses complex network methods to evaluate the network development of urban agglomeration regions. There 
are two aspects of the urban network to measure: compactness and centrality. Traditional measures on social networks 
are designed for binary networks. Nevertheless, our networks of investment are weighted in nature, implying that the 
weights of ties are as essential as the number of nodes. In addition, the change of investment overtime should be captured. 
Therefore, measures for weighted networks are introduced. 
The compactness of a network is the source of urban network externality, which has two indicators that reflect it in 
complementary ways. One is average investment intensity. The other is the clustering coefficient. The average investment 
intensity of an urban agglomeration region is the average value of the investment between all city pairs including ones 
with no investment data for some year, which can measure the contact strength produced by the entire urban 
agglomeration region. However, the average investment intensity is just a measure of interaction level that cannot 
consider network features, hence the need for an indicator to reflect the compactness in the view of the network. 
The clustering coefficient refers to the density of triplets of nodes in a network. A triplet is defined as three nodes that 
are connected by either two (open triplets) or three (closed triplets) ties. A triangle contains three closed triplets, each 
of which is centered on a node. The clustering coefficient is defined as the number of closed triplets (or 3 times the 
number of triangles) divided by the number of all triplets (including open and closed). It was first proposed by Luce et 
al. (1949), and the formula of the standard clustering coefficient is 

ὧὰό
В

В
            (1) 

where В† is the total number of all triplets, and В† is the total number of closed triplets. The coefficient takes values 
between 0 and 1. In a completely connected network, all triples are closed, and the clustering coefficient is 1. 
One of the main drawbacks of the standard clustering coefficient is that it cannot be applied to weighted networks. As a 
consequence, networks with different distribution of weights, which reflects the different likelihood of nodes being 
connected, may turn out to be the same clustering coefficient, making the analysis of network structure biased. To 
overcome the limitation, Opsahl et al. (2009) generalized the clustering coefficient to the weighted network, explicitly 
capturing the weight attached to ties. The triplet value can be defined as the arithmetic mean of the weights of all ties 
that make up the triplet. This is the simplest way to calculate the triplet value. Therefore, the clustering coefficient for the 
weighted network can be generalized to 

ὧὰό
В

В
            (2) 

×ÈÅÒÅ ʖ ÉÓ ÔÈÅ ÔÒÉÐÌÅÔ ÖÁÌÕÅȟ В ʖ is the sum of all closed triplet values, and Вʖ is the sum of all triplet values. This 

generalized clustering coefficient still ranges between 0 and 1. In a completely connected network, this generalized 
clustering coefficient is also 1. Accordingly, the generalization reveals the relative importance of triplets in a network 
after taking weights of ties into account. If the closed triplets have higher values, the clustering coefficient tends to be 
larger, which is more factual. 
The above two indicators are measures for compactness of the network, but the network structure remains to be 
portrayed, which is also a factor to influence economic growth. To characterize the centrality of a network, the node 
centrality should be computed first. Then, a descriptive statistic of node centrality can be applied to obtain network 
centrality. The closeness centrality of one node reflects the distance of a node to all other nodes in the network. This 
measure depends on the length of the shortest paths among nodes in the network, so how to define the shortest distance 
determines the measure of closeness centrality. In a binary network, which treats all edges equally (Freeman 1978), the 
length of the shortest path is defined as the minimum number of ties linking two nodes. Newman (2001) used the shortest 
path algorithm proposed by Dijkstra (1959) to generalize close centrality to weighted networks. Opsahl et al. (2010) 
further suggested that both the tie weights and the number of intermediary nodes should be incorporated at the same 
time, thereby proposed the length of the shortest path ὨὭί between two nodes Ὥ and Ὦ as 

ὨὭί άὭὲ Ễ           (3) 

where ‌ is a positive tuning parameter. When ‌ π or ‌ ρ, the proposed measure is the same as the one obtained in 
ÔÈÅ ÂÉÎÁÒÙ ÎÅÔ×ÏÒË ÏÒ ×ÉÔÈ $ÉÊËÓÔÒÁȭÓ ÁÌÇÏÒÉÔÈÍȢ For π ‌ ρ, a shorter path with weak ties is favored over a longer 
path with strong ties, where the number of intermediary nodes is relatively more important. Let ‌ ρȾς here. The 
closeness centrality of node Ὥ that generalized to weighted networks is 

ὧὰέὧВὨὭί            (4) 

In binary networks, the graph centrality can be obtained by the sum of differences between the largest value of point 
centrality and all others over the possible maximum of such sum (Freeman 1978). The extreme example of this possible 
maximum is the graph that takes the form of a star. Hence, the standard measure is a comparable ratio. Unfortunately, 
ÔÈÅÒÅȭÓ ÎÏ ÐÏÓÓÉÂÌÅ ÍÁØÉÍÕÍ ÉÎ ×ÅÉÇÈÔÅÄ ÎÅÔ×ÏÒËÓȢ 4ÈÅÎȟ we proposed a similar comparable measure that utilizes 
closeness centrality mentioned above, which captures the average level of differences between the maximum and others. 
The formula is expressed as 

ὧὩὲ
В

           (5) 

where ὲ is the number of nodes in the network, ὧὰέὧ is the maximum of closeness centrality. 
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4.2. Empirical strategy  

Using urban agglomeration regions in China as the empirical setting, we will test the theoretical hypotheses in Section 2 
wit h a panel model.  
To test hypothesis 1, our baseline model estimates the impact of network linkage on economic growth among urban 
agglomeration regions. The baseline model is a fixed effect regression model that is as follows 
ὰὲὣ‌ ‌ὰὲὔὩὸ ‌ὰὲὢ‘ ‐        (6) 
where ὰὲὣ, as the dependent variable, is the logarithm of output for urban agglomeration region Ὥ at time ὸ, ὰὲὔὩὸ, as 
the explanatory variable, is the logarithm of network linkage, and ὰὲὢ is the control variable including production 
factors and others. At last, ‘ is the unit fixed effect, and ‐ is the error term. 
To test hypothesis 2, the variable of network centrality needs to be added to the baseline model. Because the inverted U 
relationship will be tested, both the linear term and the quadratic term of network centrality should be added. Then, the 
model is  
ὰὲὣ‌ ‌ὰὲὔὩὸ ‌ὰὲὅὩὲ ‌ὰὲὅὩὲ‌ὰὲὢ‘ ‐     (7) 
where ὰὲὅὩὲ is the logarithm of network centrality for urban agglomeration region Ὥ at time ὸ. 
To test hypotheses 3 and 4, we need to generate interaction terms to capture the moderating effect. After interacting 
industrial structure similarity of urban agglomeration region and industrial structure of the central city with network 
linkage, we get these two models 
ὰὲὣ‌ ‌ὰὲὔὩὸ ‌ὰὲὔὩὸ ὰὲὛὭά ‌ὰὲὢ‘ ‐      (8) 
ὰὲὣ‌ ‌ὰὲὔὩὸ ‌ὰὲὔὩὸ ὰὲὍὲὨ‌ὰὲὢ‘ ‐      (9) 
where ὰὲὛὭά is the logarithm of industrial  structure similarity for urban agglomeration region Ὥ at time ὸ, and ὰὲὍὲὨ is 
the logarithm of the industrial structure of the central city in the urban agglomeration region Ὥ at time ὸ. 

4.3. Data sources and variable definition  

City-level economic data is drawn from China City Statistical Yearbook from 2003 to 2018. The number of patents granted 
comes from the China National Intellectual Property Administration. The investment data is the newly-increased 
investment by firms from the industrial and commercial enterprise registration database, which can be aggregated to the 
city level. All the data is filtered to keep the cities within the urban agglomeration regions. Based on the above data 
sources, this study constructs balanced panel data of 12 urban agglomeration regions for 16 years from 2003 to 2018, 
with a total of 192 observations. 
The dependent variable, the output of urban agglomeration regions, is obtained from the aggregation of city-level output. 
The core explanatory variables, including average investment intensity, clustering coefficient, and closeness centrality, 
are constructed with the complex network method introduced in Section 4.1 based on the investment data between cities. 
Other control variables that are also aggregated to the urban agglomeration region level comprise capital, labor, 
technology (represented by the number of patents granted), total college attendance, foreign direct investment, and the 
percentage of GDP of secondary industry.  
As for industrial structure similarity, we adopt the indicator proposed by UNIDO (United Nations Industrial Development 
Organization), which is 

ίὭά
В

В ϽВ
           (10) 

where ίὭά represents the industrial structure similarity coefficient of city 1 and city 2, ί , ί  represent the share of 
industry Ὧ in the total output of city 1 and city 2, respectively. Therefore, when the industrial structure of the two cities 
is completely the same, the value of ίὭά is 1; when the industrial structure of the two regions is completely different, 
the value of ίὭά is 0. We take the average of industrial structure similarity coefficient between all city pairs in an urban 
agglomeration region as the industrial structure similarity, which is 

ίὭά
В

ϳ
            (11) 

where ίὭά is the industrial structure similarity of an urban agglomeration region, and ὲ is the number of cities in this 
urban agglomeration region. The proportion of secondary industry of central cities is represented by the percentage of 
GDP of secondary industry, where central cities selected are the cities with the highest average closeness centrality in 
their urban agglomeration regions in the sample period. As can be seen from Table 2, central cities in each urban 
agglomeration region are also the most developed cities, which control the resource allocation and act as the source of 
capital and investment. 
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Table 2: Central cities in each urban agglomeration region  

UAR name Central city  

BeijingΈTianjinΈHebei Beijing 

Yangtze River Delta Shanghai 
Pearl River Delta Guangzhou 
Shandong Peninsula Ji'nan 
West Taiwan Strait Xiamen 
Harbin-Changchun Harbin 
Central Southern Liaoning Shenyang 
Central Plain Zhengzhou 
Middle Yangtze Wuhan 
Chengdu-Chongqing Chengdu 
Guanzhong Plain Xi'an 
Beibu Gulf Nanning 

Note: Descriptive statistics are generated for all variables as Table 3 presented. 

Table 3: Variables and descriptive statistics  

Name Description  Mean SD Min  Max 

Dependent variable  
ln_y Logarithm of output 19.26 0.875 17.11 21.30 
Explanatory variable      
ln_minv Logarithm of average investment intensity 9.218 1.528 6.310 13.52 
cluster Clustering coefficient 0.734 0.194 0.136 1 
closeness Closeness centrality 0.045 0.026 0.006 0.113 
Moderating variable      
gdp2p_cen_75q Proportion of secondary industry of central city above 75 quantile 0.188 0.391 0 1 
gdp2p_cen_80q Proportion of secondary industry of central city above 80 quantile 0.141 0.349 0 1 
simc_75q Industrial structure similarity above 75 quantile 0.339 0.474 0 1 
simc_80q Industrial structure similarity above 75 quantile 0.271 0.446 0 1 
Control variable  
ln_k Logarithm of capital 18.68 1.049 15.82 20.79 
ln_l Logarithm of labor 6.659 0.612 5.435 8.116 
ln_t Logarithm of patents 8.121 1.536 4.382 11.51 
ln_stu Logarithm of College student 14.07 0.589 12.27 15.18 
ln_fdi Logarithm of foreign direct investment 13.63 1.199 10.45 15.75 
gdp_2p Proportion of secondary industry 0.480 0.054 0.335 0.588 

Notes: Each variable has 192 observations.  

5. EMPIRICAL RESULTS 

5.1. Network characteristics of urban agglomeration regions in  China 

Network development is one critical criterion for evaluating the maturity of urban agglomeration regions. We will show 
the network characteristics across the year studied and the evolution to compare these urban agglomeration regions. 
The results of the compactness of urban networks are summarized in Table 4 and Table 5. As shown in Table 4 and Table 
υȟ ÔÈÅÒÅȭÓ ÎÏ ÄÏÕÂÔ ÔÈÁÔ ÔÈÅ ÔÏÐ ÔÈÒÅÅ ÕÒÂÁÎ ÁÇÇÌÏÍÅÒÁÔÉÏÎ ÒÅÇÉÏÎÓȟ ÎÁÍÅÌÙ BeijingΈTianjinΈHebei, Yangtze River Delta, 
0ÅÁÒÌ 2ÉÖÅÌ $ÅÌÔÁȟ ËÅÅÐ ÔÈÅ ÔÏÐ σ ÒÅÇÁÒÄÌÅÓÓ ÏÆ ÔÈÅ ÉÎÄÉÃÁÔÏÒ ÕÓÅÄȢ 7ÈÁÔȭÓ ÍÏÒÅȟ ÔÈÅÒÅȭÓ Á huge gap between the top 3 and 
the fourth, which also demonstrates the development of these three urban agglomeration regions far surpasses the 
others. What is unexpected is that Yangtze River Delta ranks third place for both because the number of cities included 
is twice that of BeijingΈTianjinΈHebei and three times that of Pearl River Delta. As for others, we can divide them into 
two groups. One group is more compact, including Central Southern Liaoning, Shandong Peninsula, Chengdu-Chongqing, 
and Central Plain. The other group is less compact, including Harbin-Changchun, Guanzhong Plain, Beibu Gulf, and Middle 
Yangtze. Differing from the relatively stable ranks of these 8, West Taiwan Strait is less compact for average investment 
intensity but more compact for clustering coefficient. This implies that despite the weakness of the linkage strength, West 
Taiwan Strait has a more compact network structure. For the evolution of compactness, there is a clear trend of rapid 
growth for both of the indicators, suggesting the cities in urban agglomeration regions become progressively closer to 
form urban networks. 
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Table 4: Annual mean of average investment intensity  

UAR name Number  of cities  Mean of 2003-
2018  

Mean of 2003-
2007  

Mean of 2008-
2012  

Mean of 2013-
2018  

Pearl River Delta 9 177416 18235 54902 412161 

BeijingΈTianjinΈHebei 13 94354 13270 56792 193226 

Yangtze River Delta 26 59013 6808 22010 133354 
Central Southern Liaoning 9 21872 10306 13220 38720 
Shandong Peninsula 16 19384 3254 7945 42359 
Chengdu-Chongqing 16 12954 1821 9085 25457 
Central Plain 13 11932 1929 7595 23884 
Harbin-Changchun 10 9834 949 5516 20837 
Guanzhong Plain 11 9788 1482 5713 20106 
Beibu Gulf 10 5674 1372 2970 11512 
Middle Yangtze 28 5449 903 3019 11263 
West Taiwan Strait 20 5293 983 3734 10184 

Table 5: Annual mean of clustering coefficient  

UAR name Number  of cities  Mean of 2003-
2018  

Mean of 2003-
2007  

Mean of 2008-
2012  

Mean of 2013-
2018  

Pearl River Delta 9 0.8130 0.6545 0.8049 0.9519 

BeijingΈTianjinΈHebei 13 0.7360 0.5223 0.7296 0.9195 

Yangtze River Delta 26 0.6859 0.5088 0.6842 0.8348 
Shandong Peninsula 16 0.5434 0.3666 0.4908 0.7344 
Central Southern Liaoning 9 0.5379 0.4408 0.4640 0.6803 
West Taiwan Strait 20 0.4637 0.3629 0.4650 0.5466 
Central Plain 13 0.3341 0.2302 0.3086 0.4420 
Chengdu-Chongqing 16 0.2942 0.0986 0.2380 0.5040 
Middle Yangtze 28 0.1905 0.0934 0.1195 0.3305 
Harbin-Changchun 10 0.1809 0.1026 0.1055 0.3089 
Guanzhong Plain 11 0.1635 0.0635 0.1062 0.2947 
Beibu Gulf 10 0.1328 0.0000 0.1355 0.2412 

 
IÔȭÓ ÎÏÔ ÅÎÏÕÇÈ ÔÏ ÓÅÅ ÔÈÅ ÃÏÍÐÁÃÔÎÅÓÓ ÏÆ ÕÒÂÁÎ ÎÅÔ×ÏÒËÓ ÁÌÏÎÅȟ ÓÉÎÃÅ ÎÅÔ×ÏÒË ÃÅÎÔÒÁÌÉÔÙ ÉÓ ÓÔÉÌÌ ÁÎ ÅÓÓÅÎÔÉÁÌ ÐÁÒÔ ÏÆ ÔÈÅ 
assessment. The higher network centrality indicates the network development is more polarized, but the lower indicates 
the network development is more balanced. According to the theory illustrated in Section 2.2, there is an inverted U 
relationship between the network centrality and economic growth. It is in line with our expectations that the top three 
urban agglomeration regions rank 5th, 7th, and 11th respectively in the middle of Table 6. The measure of closeness 
centrality is also influenced by the number of cities. Urban agglomeration regions with more cities tend to present a lower 
level of network centrality. Nonetheless, ones with utterly high or low network centrality are indeed in poor economic 
status. For the evolution of network centrality, the top three urban agglomeration regions experience paralleled surge, 
implying that they were in the left part of inverted U. The group with higher compactness mainly presents the trend of 
first falling and then rising, while the group with lower compactness mainly displays the trend of declining all the way. 
The difference in the evolution of network centrality shows that various urban agglomeration regions have their own 
optimal network centrality base on their condition. 

Table 6: Annual mean of closeness centrality  

UAR name Number  of cities  Mean of 2003-
2018  

Mean of 2003-
2007  

Mean of 2008-
2012  

Mean of 2013-
2018  

Beibu Gulf 10 0.1264 0.2074 0.1146 0.0687 
Harbin-Changchun 10 0.1097 0.2646 0.0541 0.0270 
Guanzhong Plain 11 0.0743 0.1319 0.0608 0.0374 
Central Southern Liaoning 9 0.0587 0.0623 0.0492 0.0637 
Pearl River Delta 9 0.0574 0.0498 0.0574 0.0637 
Central Plain 13 0.0526 0.0607 0.0401 0.0562 

BeijingΈTianjinΈHebei 13 0.0467 0.0340 0.0386 0.0641 

Chengdu-Chongqing 16 0.0399 0.0353 0.0324 0.0500 
Shandong Peninsula 16 0.0386 0.0264 0.0330 0.0535 
West Taiwan Strait 20 0.0327 0.0616 0.0252 0.0148 
Yangtze River Delta 26 0.0232 0.0164 0.0216 0.0301 
Middle Yangtze 28 0.0124 0.0191 0.0062 0.0120 

 
Taking compactness and centrality both into account, we can exhibit a more explicit classification of these urban 
agglomeration regions. As can be seen from Figure 2, the clustering coefficient and the closeness centrality are both 
employed to show the diversity. Similarly, we can still divide them into three groups the same as above. The most 
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remarkable group locates in the bottom-right corner, composed of the top three urban agglomeration regions. This group 
not only has the most compact urban networks but also evolves with a relatively balanced pattern, indicating that the 
compactness and balance of the network are the signs of maturity for urban agglomeration regions. The second group, 
Central Southern Liaoning, Shandong Peninsula, Chengdu-Chongqing, Central Plain, and West Taiwan Strait included, 
locates in the middle-lower part, whose networks are also relatively balanced but less compact than the top three urban 
agglomeration regions. The economic development of this group is also better than the last group including the remaining 
urban agglomeration regions. The last group as the worst developed mainly locate in the upper-left corner, presenting a 
loose and polarized network.  

 

Figure 2: Classification of UAR by clustering coefficient and closeness ce ntrality  

5.2. Urban network externality of economic growth  

The result estimated from the baseline model (Equation 6) is presented in Table 7. Average investment intensity and 
clustering coefficient both have a positive effect on economic growth at least at the 5% significance level, indicating that 
there are significant positive urban network externalities on the economic growth of urban agglomeration regions. 
Hence, hypothesis 1 is confirmed, which provides the foundation for further investigation.  

Table 7: Estimates of urban network externalities  

Dependent variable: ln_y  Average investment intensity  Clustering coefficient  

ln_minv 0.0448***  
(0.0138)  

cluster  0.1449** 
 (0.0595) 

ln_k 0.2096*** 0.2199*** 
(0.0274) (0.0277) 

ln_l 0.0489 0.0463 
 (0.0425) (0.0431) 
ln_t 0.2369*** 0.2548*** 
 (0.0252) (0.0242) 
ln_stu 0.2267*** 0.2303*** 
 (0.0569) (0.0578) 
ln_fdi 0.0459*** 0.0449*** 
 (0.0164) (0.0168) 
gdp2p 0.4177* 0.3246 
 (0.2305) (0.2291) 
Constant 8.6682*** 8.7040*** 
 (0.7105) (0.7198) 
Observations 192 192 
R-squared 0.9823 0.9819 

Notes: (1) ***, **, *indicate significance level at 1%, 5%, 10%, respectively.  
(2) Standard errors of parameter estimates are reported in parentheses. 
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Network linkage represented by average investment intensity and clustering coefficient is just one aspect of urban 
network externality. Network Centrality also influences the effect of urban network externality. From Table 8 we can see 
that the coefficients of network linkage are still positive at least at 10% significance level after adding the variable of 
network centrality expressed as Equation 7, implying that the compactness of network linkage is a different factor from 
network centrality. The linear term of closeness centrality is positive at 5% and 10% significance level respectively, while 
the quadratic term of closeness centrality is negative both at 10% level, indicating that there is an inverted U relationship 
between the closeness centrality and economic growth of urban agglomeration regions. Hence, hypothesis 2 is also 
confirmed. Considering the different significance levels, the coefficient of the linear term is more significant than the 
quadratic term, revealing that the majority of urban agglomeration regions in China are still on the upward slope at the 
present stage. In other words, urban agglomeration regions with a higher degree of network centrality tend to be more 
developed. 

Table 8: Estimates of urban network externalities with network structure  

Dependent variable: ln_y  Average investme nt intensity  Clustering coefficient  

ln_minv 0.0510***  
 (0.0145)  
cluster  0.1200* 
  (0.0609) 
closeness 1.1009** 0.8760* 
 (0.4602) (0.4838) 
closeness2 -2.6142* -2.6647* 
 (1.4926) (1.5475) 
ln_k 0.2277*** 0.2278*** 
 (0.0280) (0.0287) 
ln_l 0.0120 0.0317 
 (0.0449) (0.0457) 
ln_t 0.2334*** 0.2599*** 
 (0.0254) (0.0243) 
ln_stu 0.2328*** 0.2244*** 
 (0.0567) (0.0581) 
ln_fdi 0.0374** 0.0412** 
 (0.0165) (0.0169) 
gdp2p 0.5786** 0.4140* 
 (0.2351) (0.2336) 
Constant 8.4526*** 8.6802*** 
 (0.7107) (0.7232) 
Observations 192 192 
R-squared 0.9831 0.9822 

Notes: (1) ***, **, *indicate significance level at 1%, 5%, 10%, respectively. (2) Standard errors of parameter estimates are reported in 
parentheses. 

5.3. The impact of industrial linkage  

We have just confirmed that there are positive urban network externalities among urban agglomeration regions, but little 
is known about how urban network externalities work. Given urban networks are constructed based on the industrial 
investment between cities, the industrial linkage between cities is no doubt the underlying mechanism of urban network 
externality. In light of the concept of related variety, we will examine the moderating effect of industrial structure 
similarity among cities within urban agglomeration regions in Equation 8. As shown in Table 9, all the interaction terms 
of industrial structure similarity and network linkage are positive at least at 5% significance level, implying that 
industrial structure similarity has a positive moderating effect on the urban network externality. Hence, hypothesis 3 is 
confirmed. Moreover, viewing the change from 75 quantiles to 80 quantiles, we discover that the coefficient of the 
interaction term is decreasing, suggesting that the excessive similarity may lead to competition that damage the 
reciprocity for cities. 

Table 9: Moderating effect of industrial structure similarity  

Dependent  variable : ln_y Average investment intensity  Clustering coefficient  
 75 quantiles  80 quantiles 75 quantiles  80 quantiles 
ln_minv 0.0371*** 0.0368***   
 (0.0133) (0.0137)   
simc_75q×ln_minv 0.0093***    
 (0.0021)    
simc_80q×ln_minv  0.0070***   
  (0.0021)   
cluster   0.0902 0.1116* 
   (0.0591) (0.0603) 
simc_75q×cluster   0.1384***  
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   (0.0363)  
simc_80q×cluster    0.0875** 
    (0.0360) 
ln_k 0.2157*** 0.2031*** 0.2285*** 0.2125*** 
 (0.0261) (0.0267) (0.0268) (0.0275) 
ln_l 0.0495 0.0297 0.0447 0.0322 
 (0.0405) (0.0418) (0.0415) (0.0429) 
ln_t 0.2183*** 0.2291*** 0.2346*** 0.2488*** 
 (0.0244) (0.0247) (0.0239) (0.0240) 
ln_stu 0.2499*** 0.2708*** 0.2539*** 0.2611*** 
 (0.0544) (0.0570) (0.0561) (0.0584) 
ln_fdi 0.0489*** 0.0485*** 0.0492*** 0.0494*** 
 (0.0156) (0.0160) (0.0162) (0.0166) 
gdp2p 0.2017 0.2464 0.2079 0.2748 
 (0.2248) (0.2302) (0.2227) (0.2268) 
Constant 8.4783*** 8.4619*** 8.3836*** 8.5169*** 
 (0.6775) (0.6941) (0.6983) (0.7140) 
Observations 192 192 192 192 
R-squared 0.9841 0.9834 0.9833 0.9825 

Notes: (1) ***, **, *indicate significance level at 1%, 5%, 10%, respectively. (2) Standard errors of parameter estimates are reported in 
parentheses. 

 
Industrial structure similarity represents the possibility of industrial linkage, but the industrial characteristics of cities 
should be the final decisive factor that determines the industrial linkage between cities. Especially, the industrial 
characteristic of central cities will shape the pattern of the industrial linkage. It can be seen from the results in Table 10 
that all interaction terms between the proportion of secondary industry of central cities and network linkage are positive 
mostly at 5% significance level or above, implying that proportion of secondary industry of central cities has a positive 
moderating effect on urban network externality. Hence, hypothesis 4 is confirmed. Interestingly, for average investment 
intensity and clustering coefficient both, the coefficients of interaction terms become larger and more significant from 75 
quantiles to 80 quantiles, which manifests that central cities that specialize more in the secondary industry indeed form 
closer industrial linkages with surrounding cities. 

Table 10: Moderating effect of industrial characteristics of central cities  

Dependent  variable : ln_y Average investment intensity  Clustering coefficient  
 75 quantiles  80 quantiles 75 quantiles  80 quantiles 
ln_minv 0.0431*** 0.0409***   
 (0.0137) (0.0134)   
gdp2p_cen_75q×ln_minv 0.0061**    
 (0.0028)    
gdp2p_cen_80q×ln_minv  0.0110***   
  (0.0030)   
cluster   0.1224** 0.1035* 
   (0.0606) (0.0600) 
gdp2p_cen_75q×cluster   0.0917*  
   (0.0538)  
gdp2p_cen_80q×cluster    0.1637*** 
    (0.0566) 
ln_k 0.1980*** 0.1883*** 0.2095*** 0.2012*** 
 (0.0276) (0.0271) (0.0282) (0.0279) 
ln_l 0.0477 0.0441 0.0464 0.0426 
 (0.0421) (0.0411) (0.0429) (0.0422) 
ln_t 0.2480*** 0.2587*** 0.2662*** 0.2751*** 
 (0.0255) (0.0251) (0.0250) (0.0247) 
ln_stu 0.2334*** 0.2409*** 0.2330*** 0.2400*** 
 (0.0564) (0.0551) (0.0576) (0.0568) 
ln_fdi 0.0437*** 0.0423*** 0.0427** 0.0408** 
 (0.0163) (0.0159) (0.0167) (0.0165) 
gdp2p 0.3254 0.3431 0.2576 0.2657 
 (0.2321) (0.2236) (0.2312) (0.2253) 
Constant 8.7860*** 8.8281*** 8.8332*** 8.8709*** 
 (0.7052) (0.6878) (0.7199) (0.7073) 
Observations 192 192 192 192 
R-squared 0.9828 0.9836 0.9822 0.9827 

Notes: (1) ***, **, *indicate significance level at 1%, 5%, 10%, respectively. (2) Standard errors of parameter estimates are reported in 
parentheses. 

5.4. Heterogeneous effects 
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It is validated that there are positive urban network externalities across urban agglomeration regions in China through 
the period of 2003 to 2018, but heterogeneous effects remain to be investigated. The primary distinction among urban 
agglomeration regions in our sample is the number of cities incorporated. As the number of cities troubles the 
comparison of the network characteristics mentioned in Section 5.1, urban network externality will work dissimilarly 
among urban agglomeration regions of different scales. To examine whether the scale will influence the urban network 
externality, we define that the ones with 16 or more cities are large scale and the others are small scale. Table 11 shows 
that the coefficients of network linkage in large-scale ones are positive at 5% significance level, while the coefficients in 
small-scale ones are below 10% significance level. The results, where coefficients in large-scale ones are larger and more 
significant, indicate that urban agglomeration regions with more cities tend to produce stronger urban network 
externalities. Although urban agglomeration regions with fewer cities seem to be closer from the network perspective, 
there is a threshold of scale that makes urban network externality works. 

Table 11: Heterogeneous effect  of scale  

Dependent  variable : ln_y Average investment intensity  Clustering coefficient  
 Large scale Small scale Large scale Small scale 
ln_minv 0.0527** 0.0329*   
 (0.0229) (0.0173)   
cluster   0.2444** 0.1032 
   (0.1189) (0.0717) 
ln_k 0.3854*** 0.1947*** 0.4097*** 0.2011*** 
 (0.0553) (0.0342) (0.0542) (0.0344) 
ln_l 0.1712*** -0.0385 0.1674*** -0.0353 
 (0.0574) (0.0630) (0.0579) (0.0636) 
ln_t 0.1267*** 0.2359*** 0.1436*** 0.2486*** 
 (0.0426) (0.0334) (0.0414) (0.0321) 
ln_stu 0.1127 0.3083*** 0.0903 0.3144*** 
 (0.0774) (0.0843) (0.0763) (0.0852) 
ln_fdi 0.0185 0.0487** 0.0018 0.0488** 
 (0.0257) (0.0220) (0.0290) (0.0221) 
gdp2p 0.5608* -0.1052 0.6797* -0.2058 
 (0.3268) (0.3385) (0.3560) (0.3314) 
Constant 7.3871*** 8.6012*** 7.6664*** 8.5922*** 
 (1.0474) (0.9672) (1.0516) (0.9772) 
Observations 80 112 80 112 
R-squared 0.9915 0.9781 0.9914 0.9778 

Notes: (1) ***, **, *indicate significance level at 1%, 5%, 10%, respectively. (2) Standard errors of parameter estimates are reported in 
parentheses. 

 
Since China has undergone great changes in economic development, the formation of urban agglomeration regions also 
takes time. We divide the period into two parts, namely period 1 (from 2003 to 2010) and period 2 (from 2011 to 2018), 
to investigate the time effect. As shown in Section 5.1, the compactness of urban networks is increasing gradually with 
time. A similar result is presented in Table 12 that the coefficients are not significant in period 1 but positive at 5% 
significance level. This implies that with urban networks become tighter, urban network externalities become stronger 
and more prevailing. From another point of view, urban network externality takes effect more obviously in the later 
period, suggesting that urban network externality is more critical to the economic growth of urban agglomeration regions 
in recent years. 

Table 12: Heterogeneous effect  of time  

Dependent  variable : ln_y Average investment intensity  Clustering coefficient  
 2003-2010 2011-2018 2003-2010 2011-2018 
ln_minv 0.0219 0.0309**   
 (0.0145) (0.0149)   
cluster   -0.0491 0.1331** 
   (0.0606) (0.0606) 
ln_k 0.3883*** 0.1538*** 0.3883*** 0.1561*** 
 (0.0430) (0.0247) (0.0436) (0.0246) 
ln_l 0.1934* 0.1224** 0.1831* 0.1335*** 
 (0.1027) (0.0511) (0.1036) (0.0505) 
ln_t 0.1267*** 0.2334*** 0.1498*** 0.2479*** 
 (0.0377) (0.0330) (0.0369) (0.0308) 
ln_stu 0.2214*** 0.0546 0.2066*** 0.0622 
 (0.0697) (0.1219) (0.0701) (0.1215) 
ln_fdi 0.0347 0.0315 0.0387 0.0249 
 (0.0268) (0.0202) (0.0276) (0.0203) 
gdp2p -0.8810* 0.1937 -0.8206* 0.1683 
 (0.4592) (0.2936) (0.4622) (0.2893) 
Constant 6.3382*** 12.1928*** 6.5579*** 12.1792*** 
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 (0.9761) (1.5287) (0.9832) (1.5236) 
Observations 96 96 96 96 
R-squared 0.9770 0.9456 0.9765 0.9459 

Notes: (1) ***, **, *indicate significance level at 1%, 5%, 10%, respectively. (2) Standard errors of parameter estimates are reported in 
parentheses. 

6. CONCLUSION 

The main goal of this study is to determine the role of urban networks on the economic growth of urban agglomeration 
regions. The contributions of our study are twofold. On the one hand, we evaluate the development of urban 
agglomeration regions using the complex network method. From the view of compactness and centrality, the top three 
urban agglomeration regions are undoubtedly the most mature. Other urban agglomeration regions can be divided into 
two groups based on the network development. As time goes on, urban networks in urban agglomeration regions become 
increasingly compact, but network centrality presents various trends according to the property of urban agglomeration 
regions.  
On the other hand, we established a theoretical framework of urban network externality, and empirically investigated 
the urban network externality on the economic growth. Based on the theory of agglomeration externality, we introduced 
the concept of urban network externality and proposed the relationship between network centrality and economic 
growth. Furthermore, we explained the underlying mechanism of urban network externality working through industrial 
linkage. The empirical results supported the hypotheses proposed, which can be summarized along the following four 
lines. First, there were positive urban network externalities on economic growth across urban agglomeration regions. 
Second, the inverted U relationship of network centrality and economic growth was found. Third, both the industrial 
structure similarity and the proportion of secondary industry of central cities could strengthen the urban network 
externalities. Finally, the larger and more significant urban network externalities were found in large-scale urban 
agglomeration regions and recent years. 
These results suggest that urban networks play a significant role in regional economic growth. Accordingly, we will 
discuss the policy implication from three aspects as follows. First, embedding as many as possible cities into urban 
networks and intensifying the linkage within urban networks can be helpful to economic growth for both developed and 
developing countries, because urban network externality can exploit the unfulfilled potential of economic growth. The 
organization of cities in the form of a network is also efficient and sustainable. Governments should encourage the cross-
city cooperation of firms, accelerate the flow of all production factors and break down the barriers between cities by 
increasing the input in transportation and information infrastructure. Second, keeping a certain degree of network 
centrality can make the best of urban network externality. More specifically, for underdeveloped urban agglomeration 
regions, it is beneficial to promote the dominance of central cities, since such a network structure will take full advantage 
of the agglomeration economy for the lack of resources. For urban agglomeration regions with more maturity, network 
centrality maintained at a moderate level can do best for economic growth, which should also be adjusted dynamically 
according to the status of urban agglomeration regions. Third, reinforcing the industrial linkage is one critical way to 
exert urban network externalities. Proper industrial  structure similarity  will facilitate industrial li nkage due to the 
common knowledge base. Besides, central cities with a higher ratio of the secondary industry also tend to interact more 
×ÉÔÈ ÓÕÒÒÏÕÎÄÉÎÇ ÃÉÔÉÅÓȢ (ÅÎÃÅȟ ÃÅÎÔÒÁÌ ÃÉÔÉÅÓ ÓÈÏÕÌÄÎȭÔ ÃÏÎÃÅÎÔÒÁÔÅ ÏÎ ÔÈÅ ÔÅÒÔÉÁÒÙ ÉÎÄÕÓÔÒÙ ÅØÃÅÓÓÉÖÅÌÙ ÆÏÒ ÆÅÁÒ ÏÆ 
isolation from the surrounding cities.  
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YOUNG HIGH-TECH FIRMS AND MARKET INTRODUCTION OF 

SUSTAINABLE ENERGY SOLUTIONS 

Marina Geenhuizen , Razieh Nejabat 
Delft University of Technology, Fac. Technology, Policy and Management, Netherlands 

 

ABSTRACT 

The paper deals with a specific type of young high-tech firms, namely spin-offs from universities. Universities act as 
cradles of invention, and their spin-off firms attempt to bring (part of) these inventions to market. Increasingly, the new 
products, processes and services deal with sustainable energy solutions. However, the extent in which such solutions 
reach the market and the kind of risk-related factors young firms encounter and influence survival, are hardly known 
ÁÎÄ ÕÎÄÅÒÓÔÏÏÄȢ 4ÈÅ ÐÁÐÅÒ ÁÉÍÓ ÔÏ ÃÌÁÒÉÆÙ ÍÁÒËÅÔ ÉÎÔÒÏÄÕÃÔÉÏÎ ÂÙ ÆÏÃÕÓÉÎÇ ÏÎ ÅÍÐÉÒÉÃÓ ÏÆ ÆÉÒÍÓȭ ÒÉÓË-taking behavior 
related to strategic choices, competences and interaction with (national) ecosystem conditions. We use a unique dataset 
of almost 110 university spin-off firms in Northwest Europe and a small selected sample from this set. 60 per cent of the 
spin-offs are able to reach the market with their invention, most of them in the first five years of their lives. Wind-energy 
provides the best chances, as compared to e.g. solar PV and advanced biomass. In-depth results suggest high probability 
ÏÆ ÑÕÉÃË ÍÁÒËÅÔ ÉÎÔÒÏÄÕÃÔÉÏÎ ÉÎ Ȭ)ÎÎÏÖÁÔÉÏÎ ,ÅÁÄÅÒȭ ÃÏÕÎÔÒÉÅÓȟ ÌÉËÅ 3×ÅÄÅÎ ÁÎÄ $ÅÎÍÁÒËȟ ÉÆ ÃÏÍÂÉÎÅÄ ×ÉÔÈ employing 
rich collaborative networks. A second set of favourable influences includes a practical mind-set of the entrepreneurs and 
accessing substantial investment capital. In contrast, strong risks tend to be connected to activity in fundamental 
inventions, highly specialized technology, weakly developed (sub) markets, poorly built networks and short refunding 
time of substantial investment. In the paper, such risks are connected to survival rates. The study contributes to literature 
on market introduction of sustainable energy solutions, risk-taking in rigid socio-technical systems, and firm survival. 
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DETERMINANTS OF NEW FIRM FORMATION IN JAPAN: NEW 

METHODS FOR THE ANALYSIS OF ENTREPRENEURSHIP 

Akira Kiminami 1, Lily Kiminami 2, Shinichi Furuzawa 2 
1 The University of Tokyo, Tokyo, Japan, akira@mail.ecc.u-tokyo.ac.jp; 2 Niigata University, Niigata, Japan, 

kiminami@agr.niigata-u.ac.jp; 3 Niigata University, Niigata, Japan, furuzawa@agr.niigata-u.ac.jp  
 

ABSTRACT 

There have been many studies conducted on the factors of the new firm formation because it is an economic activity that 
revitalizes the regional economy and is also one of the important factors for regional economic development. However, 
new analysis methods are required since the factors of new firm formation are generally divided into entrepreneurship 
and entrepreneurial environment, and entrepreneurship itself is difficult to be grasped directly. The purpose of this study 
is to capture entrepreneurship in the new firm formation rate in Japan and clarify its components through factor analysis. 
The analysis methods used in this research are as follows. First, we perform a factor analysis of the fixed-effect model 
using two-point panel data of the Economic Census to explain the new firm formation rate of each prefecture in the 
country. Secondly, the entrepreneurship is indirectly grasped by the measured fixed effect, and an index of 
entrepreneurship at prefectural level is created based on the analysis results. Thirdly, we create indexes of attitudes for 
new firm formation, social capital, diversity, tolerance, and business network at the regional level based on economic and 
social statistics. Fourthly, the components of entrepreneurship at the regional level are clarified by analyzing the 
relationship between entrepreneurship and the above indexes. Finally, we derive policy implications that contribute to 
the promotion of new firm formation based on the analytical results. 

KEYWORDS 

Entrepreneurship, New firm formation, Panel data analysis 

1. INTRODUCTION 

The new firm formation is an economic activity that stimulates the regional economy and is one of the important factors 
for economic development, but there is a large regional disparity in the level of its activity. It is reported that the new 
firm formation rate is very low in Japan among developed countries internationally and that the disparity in the new firm 
formation rate among prefectures is more than twice as large as in Japan (Small and Medium Enterprise Agency 2020). 
The factors that determine the new firm formation rate can be broadly classified into demand, supply, and other factors 
for new businesses, and these factors are thought to bring about the regional disparity in the new firm formation. 
Amongst, entrepreneurship is regarded to be the main factor in the "other factors" and to play an important role in the 
startup of a new business. However, entrepreneurship itself is difficult to be grasped directly. In this research, after 
reviewing the previous studies, we propose a new analytical method to understand the impact of entrepreneurship at 
the regional level based on fixed effects in a panel data analysis of the new firm formation rate. In addition, we clarify the 
factors that influence the new firm formation and the components of entrepreneurship by applying the above method to 
prefectural level data and derive policy implications for promoting new business startups from the aspect of 
entrepreneurship. 

2. SURVEY OF PREVIOUS STUDIES 

2.1. Quantitative  studies on new  firm formation  

Many previous studies have focused on the regional disparities in entrepreneurship and attempted to identify the factors 
affect new firm formation. In particular, there has been a large body of quantitative analysis studies, mainly in the United 
States and Europe. Table 1 summarizes some of the variables, causal variables, and measurement methods for new firm 
formation in previous studies. 
Armington and Acs (2002) conducted a multiple regression analysis of the effects of regional economic factors on new 
firm formation in the U.S.A. and found that firm sizes, industry groups, growth rates of income and population, 
management (management/labor force), unemployment rate, and education affect the number of new businesses per 
labor force. Parajuli and Haynes (2017) conducted a spatial panel data analysis for New England, U.S.A., and found that 
population density, deposit balance, firm size, income growth, public schools, and unemployment rate affect the rate of 
new firm formation. By estimating a spatial Durbin model for Italy, Piacentino et al. (2017) showed that population 
growth, innovation (patents), population density, age structure, withdrawal rate, unemployment rate, industry 
specialization, number of commuters, and national voting rate affect the number of new firms per capita. On the other 
hand, Lee et al. (2004) introduced indicators of creativity and diversity of the population in addition to general factor 
variables as factors affecting new firm formation. 

mailto:akira@mail.ecc.u-tokyo.ac.jp
mailto:kiminami@agr.niigata-u.ac.jp
mailto:furuzawa@agr.niigata-u.ac.jp
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Table 1: Examples of quantitative studies on new firm formation  

 Variable of 
new firm 
formation  

Explanatory variables  Estimation 
method  

Armington and 
Acs (2002) 

New firms / 
labor force 

Establishment size Establishment size, Industry intensity, Income growth; 
population gr0wth, Share of proprietors, Unemployment rate, No high school 
degree, College graduates 

Multiple 
regression 
analysis 

Parajuli and 
Haynes (2017) 

Logarithm of 
single-unit firm 
birth  

Population density, Public enrollment per capita, public enrollment per 
capita and savings institutions, , Ratio of establishments with 50 or CB more 
employees to establishments with less than 10 employees, Unemployment 
rate, Population growth rate, Per capital personal income growth rate 

Spatial panel 
analysis 

Piacentino et 
al. (2017) 

New firms / 
Population 

Population growth, Innovation (Patents per capita) Urbanization, 
Population density, Age distribution, School dropout rate, Unemployment 
rate, Industrial specialization, Endowment of services, Incoming workers, 
Voter turnout 

Spatial 
analysis 

Lee et al. 
(2004) 

New firms / 
Population 

Creativity Index, Diversity Index, Melting Pot Index, Human capital, 
Population, Income growth rate, Patents per capita, Population growth rate 

Multiple 
regression 
analysis 

Okamuro and 
Kobayashi 
(2005) 

New firms / 
Total firms 

Population growth rate, Manufacturing industry wage, Unemployment rate, 
Graduate rate, Professional-technical job ratio, Household with owned house 
ratio, Ratio of professional and technical workers, Firm density, 
Manufacturing industry ratio, Average size of firms, Transportation, Public 
services expenditure per capita 

Multiple 
regression 
analysis 

Komoto 
(2007) 

New firms / 
Total firms 

Firm closure rate, Unemployment rate, Household growth rate, Growth rate 
of taxable income, Ratio of aged 65 and over, Commercial land prices, Wages, 
Ratio of service industries, Ratio of professional and technical workers 

Panel data 
analysis 

Kiminami et al. 
(2019) 

New firms / 
Total firms 

Ratio of person who wants to startup ratio, Ration of person who wants to 
prepare for startup, Population density, Average income, Unemployment 
rate, Social capital 

Structura l  
equation 
modeling 

 
In recent years, there has been an increasing number of studies on new firm formation in Japan. Okamuro and Kobayashi 
(2005) have developed a model that explains the regional new firm formation rate by demand factors, cost factors, human 
capital factors, financing factors, industrial concentration and structure factors, and other factors. Komoto (2007) found 
that the factors affect new firm formation are those as follows: firm closure rate, unemployment rate, growth rate of 
household income, growth rate of taxable income, population over 65 years old, land price of commercial land, wages, 
ratio of service industries, and ratio of professional and technical workers to workers, etc. Furthermore, Kiminami et al. 
(2019) introduced structural equation modeling to analyze the impact of the desire to startup, readiness to startup, 
population density, income, and unemployment rate on new firm formation using the data of Japanese prefectures. 

2.2. Studies on entrepreneurship and economic develo pment  

Instead of focusing on the rate of new firm formation, some previous studies related to new business startups pay 
attention to people's entrepreneurial activities, entrepreneurial attitudes, and personal attributes. This type of studies 
usually use the data from Global Entrepreneurship Monitor (GEM) (Honjo 2015; Hundt and Sternberg 2016). In the GEM, 
global surveys have been conducted according to the framework shown in Figure 1, where entrepreneurship is viewed 
as an interrelationship of individual entrepreneurial activities (attitudes, behaviors, and motivations) and their social, 
cultural, political, and economic backgrounds. Among them, Honjo (2015) found that the weak awareness of 
entrepreneurship in Japan leads to the weak entrepreneurial activities, but as for those who have the necessary 
knowledge, skills, and experience, the likelihood of starting up a business is higher than others. 
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Figure 1: Analysis framework of Global Entrepreneurship Monitor (GEM)  

Source: Global Entrepreneurship Monitor (2019). 
 

On the other hand, Harada (2005) analyzed the effect of economic variables on entrepreneurial consciousness called 
"latent entrepreneurship" in Japan, using the panel data by prefecture. Furthermore, using the individual data from 
"Employment Status Survey" (Ministry of Internal Affairs and Communications), Matsuda et al. (2016) analyzed the 
factors of entrepreneurial attitudes in Japan. However, the impact of economic conditions on entrepreneurship is 
considered to be a long-term rather than a short -term. Besides, there was few studies on the relationship between 
individual entrepreneurship and the actual startup of a new business. 
Due to a new business startup is to produce new economic activities, the demand and supply factors that directly affect 
ÔÈÅ ÃÒÅÁÔÉÏÎ ÏÆ ÔÈÅ ÂÕÓÉÎÅÓÓ ÁÒÅ ÕÎÄÏÕÂÔÅÄÌÙ ÔÏ ÂÅ ÆÏÃÕÓÅÄȢ &ÕÒÔÈÅÒÍÏÒÅȟ ͼÏÔÈÅÒ ÆÁÃÔÏÒÓȱ ÔÈÁÔ ÁÆÆÅÃÔ ÎÅ× ÂÕÓÉÎÅÓÓ 
startups, especially entrepreneurship should be distinguished from the demand and supply factors. In this study, we 
conduct panel data analysis using the variables of demand and supply conditions for new firm formation and consider 
the fixed effects calculated from the analysis as the outcomes of entrepreneurship specific to the region.  
Although, Komoto (2007) calculated the magnitude of the fixed effects of "support measures for business start-up by 
ÐÒÅÆÅÃÔÕÒÁÌ ÇÏÖÅÒÎÍÅÎÔÓȟȱ ȰÔÈÅ Á×ÁÒÅÎÅÓÓ ÏÆ ÒÅÓÉÄÅÎÔÓ ÔÏ×ÁÒÄ ÂÕÓÉÎÅÓÓ ÓÔÁÒÔ-ÕÐȟȱ ÅÔÃȢȟ ÔÈÅ ÁÎÁÌÙÓÉÓ ÆÒÏÍ ÔÈÅ ÖÉÅ× ÏÆ 
entrepreneurship was not sufficiently conducted. Besides, Parajuli and Haynes (2017) used the panel data analysis for 
new business startups using the variables related to human capital, such as the proportion of professional and technical 
workers and education, as proxy variables for entrepreneurship. Another approach is to consider entrepreneurship in a 
broad sense as an outcome that cannot be explained by demand and supply factors, such as in the analysis of the factors 
that contribute to the diversification of farm management in Japan (Kiminami et al. 2020), in which they used the method 
of fixed effects of panel data analysis as the outcomes of entrepreneurship at the regional level.  
And the outcomes of entrepreneurship are assumed to be determined by the factors such as social, cultural, political, and 
economic backgrounds, the awareness of residents toward startups and the social capital in the region. A modification of 
GEM framework and the variables used in the empirical analysis for explaining the differences in new firm formation 
among regions in Japan are shown in Figures 2.  
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Figure 2: Areas of analysis in this study  

Social capital is "the features of social organization such as trust, norms, and networks that improve social efficiency by 
promoting cooperative behavior" (Putnam 1993). Due to different functions in connecting actors, social capital can be 
roughly divided into bonding type and bridging type. Bonding type of social capital has the functions of linkage between 
homogeneous actors in a social organization, which generates trust, cooperation, and unity within the organization. 
These functions are thought to promote new business, but they may also lead to exclusiveness and suppress new 
business. On the other hand, bridging type of social capital has the function to form a consensus by sharing and 
exchanging information among groups with various interests, and is thought to promote new business, which is a 
network of heterogeneous actors and social organizations.  
Peir´o-Palomino (2016) measures the impact of social capital on economic growth for European cities and finds that the 
impact on economic growth is non-linear and that the effect varies by region and time. The results of Yodo (2005) show 
that "normality" has a positive impact on regional economic growth, while "trust" has no significant impact.  
Kiminami et al. (2019) built a model assumed causal processes among the variables, different  from most of previous 
studies that added various types of social capital to the factor variables for new firm formation without considering the 
complex interrelationships among them,  
Diversity includes what is represented by statistics such as gender, age, nationality, and employment status, but also 
deeper things that cannot be represented by statistics such as values, personality, job attitude and ability (Ishikawa 
2014). METI (2012) states that in order to break through the stagnation of the Japanese economy, it is important to 
increase diversity and create innovation. 
As for gender diversity, World Economic Forum (2020) pointed out that gender parity has a fundamental bearing on 
whether or not economies and societies thrive and calculated Global Gender Gap Index of each countries in the world. In 
2020, Japan ranks 116th out of 153 countries in terms of gender parity, making it a country with an extremely large 
gender gap. In particular, Japan's economic participation and opportunity index is not only low, but also shows a further 
decline in ranking in recent years. The European Institute for Gender Equality (2019) also states that closing the gender 
gap will create jobs, produce competitiveness, and contribute to economic develpoment. Dai et al. (2019) reported that 
gender diversity has a positive impact on innovation, including the study on new venture teams.  Also, the study on the 
relationship between creative class and sustainable development of regions by Furuzawa et al. (2019) has revealed that 
gender diversity and tolerance are important.  
With respect to ethnic diversity, Jiang et al. (2020) found that ventures with ethnically diverse founding teams tend to 
realize higher returns in the U.S.A. On the other hand, Ramasamy and Yeung (2018) conclude from their international 
comparative study that ethnic diversity has a negative impact on innovation and that cultural diversity has a positive 
impact. 

3. ANALYTICAL MODEL AND METHODS 

From the results of the previous studies, the factors affect new firm formation can be classified into demand factors, 
supply factors, and other factors. While variables of demand factors include population density, income growth rate, etc., 
variables of supply factors include labor force, unemployment rate, capital, land price, firm size, and industry 
ÃÏÍÐÏÓÉÔÉÏÎȟ ÁÎÄ ÖÁÒÉÁÂÌÅÓ ÏÆ ȰÏÔÈÅÒ ÆÁÃÔÏÒÓȱ ÉÎÃÌÕÄÅ ÉÎÄÉÖÉÄÕÁÌ ÁÎÄ ÏÒÇÁÎÉÚÁÔÉÏÎÁÌ ÅÎÔÒÅÐÒÅÎÅÕÒÓÈÉÐ ÁÎÄ ÓÏÃÉÁÌ ÃÁÐÉÔÁÌȢ  
As for the variables related to individual entrepreneurship, human capital such as educational background and 
percentage of professionals, as well as awareness of startup of a business are used. Moreover, we use firm density and 
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industrial agglomeration as variables of organizational entrepreneurship since they represent networks among firms 
and organizational activities. 
Generally, theoretical model is rarely presented in most econometric studies on the determinants of new firm formation 
rate. However, the theoretical model for the choice between self-employed or employee by Tayler (1996, 1999) seems 
very useful in the study of new firm formation. It is assumed that an individual will take the one with a higher expected 
utility while facing the choice between becoming self-employed (SE) through starting up a business or becoming an 
employee (E) through getting a job, as shown by the following. 
E(USE ) = f (ʃ, k, r , D, X) 
E(UE ) =g (w, X) 
Where, the expected utility from self-employed E(USE) is a function of ÅÎÔÒÅÐÒÅÎÅÕÒÉÁÌ ÁÂÉÌÉÔÙ ʃȟ ÁÖÁÉÌÁÂÌÅ ÃÁÐÉÔÁÌ Ëȟ 
interest rate r, level of demand in the economy D, and individual preferences X. Similarly, the expected utility from 
employee E(UE) is a function of wage w and X. If E(USE) > E(UE), self-employed will be chosen. And if E(USE) <E(UE), 
employee will be chosen. Among the variables that determine E(USE) and E(UE), k, r, D, and w are variables of the economic 
ÅÎÖÉÒÏÎÍÅÎÔȟ ʃ ÉÓ Á ÖÁÒÉÁÂÌÅ ÏÆ ÅÎÔÒÅÐÒÅÎÅÕÒÓÈÉÐȟ ÁÎÄ 8 ÉÓ Á ÖÁÒÉÁÂÌÅ ÏÆ ÐÅÒÓÏÎÁÌ ÁÔÔÒÉÂÕÔÅÓȢ "ÅÓÉÄÅÓȟ ÂÏth self-employed 
and employee are facing risks affected by economic environment. For example, if unemployment rate is high, employees 
are facing the risk of losing job and E(UE) becomes zero.  
Therefore, it is assumed that changes in the economic environment affect the expected utility through k, r, D, w, and risk 
ÉÎ Á ÓÈÏÒÔ ÒÕÎȟ ÁÎÄ ÁÆÆÅÃÔ ÅØÐÅÃÔÅÄ ÕÔÉÌÉÔÙ ÔÈÒÏÕÇÈ ʃ ÁÎÄ 8 ÉÎ Á ÌÏÎÇ ÒÕÎȢ (Ï×ÅÖÅÒȟ ÓÏÃÉÁÌ ÁÎÄ ÃÕÌÔÕÒÁÌ ÅÎÖÉÒÏÎÍÅÎÔ ÉÓ 
thought to have a long-run effect on entrepreneurship and a short-run effect on the expected utility for business startup. 
-ÏÒÅÏÖÅÒȟ ÉÔ ÉÓ ÓÕÐÐÏÓÅÄ ÔÈÁÔ ÔÈÅÒÅ ÉÓ ÁÌÓÏ Á ÆÅÅÄÂÁÃË ÆÒÏÍ ÉÎÄÉÖÉÄÕÁÌÓȭ ÃÈÏÉÃÅ ÆÏÒ ÓÅÌÆ-employed or employment to the 
economic environment. Replacing the choice of self-employed with that of the startup of a new business, we can set the 
economic model for the determinant factors of the startup of a new business. 

4. UNDERSTANDING THE OUTCOMES OF ENTREPRENEURSHIP 

The explained variable used in the panel data analysis is the rate of new firm formation. The explanatory variables are 
the rate of income growth, the ratio of working-age population, population density, unemployment rate, the ratio of 
tertiary industry, and patents. The definitions and levels of each variable are summarized in Table 2. The data for 
explained variables are the years of  2014 and 2016. Since the data for the dependent variable is based on the number of 
new businesses startup in the past two years, the years of 2012 and 2014 were used for the explanatory variables. 

Table 2: List of variables  used in panel data analysis  

Variable  Definition  Year Average Min. Max. 

NFR New firm formation rate: Number of new firm/Total number of firm (%) 2014 7.9  5.9  12.2  

2016 5.5  4.1  8.3  

POD Population density: Population/Livable area (person/ km2) 2012 1,369  246  9,506  

2014 1,365  244  9,609  

IGR Income growth rate: Growth rate of per capita income (%) 2012 -0.2  -7.3  8.8  

2014 0.5  -3.3  4.4  

WPR Working-age population ratio: 15~64 years old / Population (%) 2012 61.2  57.3  67.5  

2014 59.6  55.6  66.2  

UER Unemployment rate: Unemployed/Labor force (%) 2012 4.0  2.5  6.8  

2014 3.3  5.4  2.3  

TER Tertiary industry ratio: Gross output of tertiary industry/ Total (2011 price)( ) 2012 69.5  54.8  86.5  

2014 68.7  54.3  86.2  

PAT Patents: Number of patents registered/  100,000 population 2012 72.1  5.7  874.2  

2014 57.5  3.8  706.9  

NFR: 2014 Economic Census for Business Frame, 2016 Economic Census for Business Activity (Ministry of Int ernal Affairs and 
Communications); POD: Population Estimates (Ministry of Internal Affairs and Communications), National Survey of Urban, Town and Village 
Areas (Ministry of Land, Infrastructure, Transport and Tourism); IGR, TER: List of Japanese Prefectures by GDP (Cabinet Office); WPR: 
Population Estimates (Ministry of Internal Affairs and Communications); UER: Labor Force Survey (Ministry of Internal Affairs and 
Communications); PAT: Population Census (Ministry of Internal Affairs and Communications), Japan Patent Office Annual Report (Japan Patent 
Office) 

 
The results of the panel data analysis for the rate of new firm formation are summarized in Table 3. As a result of testing 
the fixed effects model, the Pooled model and the random effects model, the fixed effects model was supported. According 
to the results of the fixed effects model, the ratio of working-age population, unemployment rate, and patents have a 
strong influence on the rate of new firm formation, and the signs of the coefficients are as expected. The coefficient of 
population density is negative, but not significant. In general, the higher the population density, the greater the demand, 
so the sign of the coefficient is expected to be positive, however Delfmann et al. (2014) pointed out that a higher 
population density also has a negative effect. 
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Table 3: Results of panel data analysis (Explained variable: NFR)  

 Fixed effect model  Pooled model  Random effect model  

coeff t-value  coeff t-value  coeff z-value  
POD -0.008  -1.567      0.000  -1.229    0.000  -3.061  ** 
IGR 0.033  1.253    0.040  -0.248    0.035  -0.997    
WPR 1.060  8.332  ***  0.064  4.894  ***  0.080  5.501  ***  
UNE 0.716  2.912  ** 0.187  5.165  ***  0.205  6.750  ***  
TER 0.038  0.722    0.018  0.641    0.022  0.121    
PAT 0.008  2.492  * 0.002  2.088  * 0.002  3.279  ** 
Const.       4.032  -4.115  ***  4.983  -4.976  ***  
  R2: 0.965  Adj. R2: 0.920 F-

value:187.455 on 6,41 DF, p-value < 
2.22e-16 

R2: 0.706 Adj. R2: 0.686 F-value: 
34.866 on 6, 87 DF, p-value: < 2.22e-
16 

R2: 0.808 Adj. R2:0.795 Chisq: 
367.018 on 6 DF, p-value: < 2.22e-16 

5. FACTORS AFFECTING ENTREPRENEURSHIP OUTCOMES 

Next, we will analyze the factors that affect the fixed effects measured by the panel data analysis. In other words, instead 
of the demand and supply factors, "other factors" for new firm formation will be grasped. However, "other factors" 
discussed in this study are the individual entrepreneurship, inter-firm networks, social capital, diversity and tolerance, 
and the corresponding proxy variables are summarized in Table 4. Since the fixed effects are derived from the analysis 
of new business startups during the period of 2012-2016, the percentage of applicants for startups and firm density are 
based on the data of 2012. 
Usually, proxy variables are used as variables for social capital by prefecture in previous studies, here we use an index 
created from the results of a large-scale questionnaire survey conducted in 2015 (Research Group on Mechanisms and 
Activation of Local Activities 2016).  

Table 4: List of variables used in  the analysis of factors affecting fixed effects  

Variable  Definition  Year Average Min.  Max. 

FIE Score of fixed effect 
 

-51.72 -62.00 6.56 
ENT Prospective entrepreneurs ratio: Person who wants to startup / Aged 

15 years and over (%) 
2012 0.83 0.54 1.62 

FID Firm density: Firms / Livable area (/ km2) 2012 63.1 10.9 516.5 
BON Bonding index 2015 0.33 0.23 0.42 
BRI Bridging index 2015 0.23 0.20 0.29 
GEG Gender gap: Male-female gap of self-employed and executive ratio (%) 2012 12.6 8.0 17.7 
FOR Ration of foreigner: Foreigners / Population (%) 2012 1.17 0.28 3.10 
SUI Suicide ratio: Suicides / Population (Χ) 2012 0.21 0.17 0.27 

ENT, GEG: Employment Status Survey (Ministry of Internal Affairs and Communications); FID: Economic Census, Population Census  (Ministry 
of Internal Affairs and Communications); BON, BRI: Study Group on Mechanisms and Activation of Community Activities (2016); FOR:  
Population, demographics, and number of households based on the Basic Resident Ledger  (Ministry of Inte rnal Affairs and Communications, 
Statistics on Foreign Residents (Ministry of Justice); SUI: Population, demographics, and number of households based on the Basic Resident 
Ledger  (Ministry of Internal Affairs and Communications) National Center of Neurology and Psychiatry, "Regional Statistics of Suicide 
Deaths for Suicide Prevention 1983-2012. 

 
Following trends in the percentage of prospective entrepreneur those who wish to start up a business by age, gender, 
and type of business are shown in Table 5. First, among those aged 25 and over, the order of the percentage of those who 
wish to start up a business is as follows: unemployed > additional job (employed) > job change (employed). However, in 
the case of those aged 15-24, the order is additional job (employed) > unemployed> job change (employed), and it is 
considered that many students are included in the unemployed. 
Although, the percentage of men who want to start a business is higher than that of women in all age groups, in the age 
groups of 25-54, who are unemployed, the percentage of women who want to start a business is higher than that of men 
(Table 6). It suggests that gender gap in employment affects the awareness of startups. 

Table 5: Ratio of those who want to startup (%)  

 Additional job  (employed)  Job change (employed)  unemployed  

Male Female Male Female Male Female 
Total 1.44  0.53  0.96  0.39  1.23  0.58  

15 24 years old 0.86  0.34  0.81  0.31  0.62  0.34  

25 34years old 2.00  0.68  1.43  0.64  4.23  1.56  

35 44years old 2.07  0.79  1.27  0.54  5.38  1.78  

45 54years old 1.61  0.61  0.95  0.34  5.27  1.60  

55 64years old 0.75  0.30  0.63  0.19  2.31  0.68  

65 74years old 0.45  0.10  0.26  0.15  0.76  0.19  

Over 75years old 0.14  0.07  0.06  0.02  0.28  0.03  
Source: Employment Status Survey 2012 (Ministry of Internal Affairs and Communications) 
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Table 6: Composition of those who want to startup (%)  

  Additional job  (employed)  Job change (employed)  Unemployed  

Male Female Male Female Male Female 
Total 34.92  9.73  23.37  7.14  13.48  11.35  

15 24 years old 1.40  0.57  1.33  0.51  1.55  0.78  

25 34years old 8.98  2.34  6.42  2.21  1.99  2.14  

35 44years old 12.17  3.33  7.44  2.27  2.24  3.42  

45 54years old 7.84  2.34  4.65  1.31  1.93  2.18  

55 64years old 3.53  1.00  2.97  0.63  2.70  1.87  

65 74years old 0.91  0.13  0.51  0.19  2.16  0.80  

Over 75years old 0.09  0.03  0.04  0.01  0.91  0.16  
Source: Employment Status Survey 2012 (Ministry of Internal Affairs and Communications). 

 
The correlation coefficients among the variables are shown in Table 7. The ratio of prospective entrepreneurs (ENT), 
firm density (FID), and the ratio of foreigners (FOR) are positively correlated with fixed effects (FIE), with firm density 
having a particularly strong positive correlation. Bonding index (BON), bridging index (BRI), gender gap (GEG), and 
suicide rate (SUI) are negatively correlated. 
Table 8 summarizes the correlations between each variable and the fixed effects. The results generally show the expected 
signs, but the bridging index and suicide rate were not significant. For the bonding index, both positive and negative signs 
were possible, but the sign was negative. 

Table 7: Correlation coefficient between variables  
 

FIE ENT FID BON BRI GEG FOR SUI 

FIE 1.000  0.635  0.975  -0.483  -0.238  -0.326  0.591  -0.220  
ENT  1.000  0.650  -0.625  -0.205  -0.245  0.407  -0.309  
FID   1.000  -0.495  -0.226  -0.297  0.621  -0.201  
BON    1.000  0.523  0.368  -0.143  0.190  
BRI     1.000  0.372  -0.188  -0.012  
GEG      1.000  -0.540  0.238  
FOR       1.000  -0.321  
SUI        1.000  

Note: Double underline and underline mean statistically significant at the 1% and 5% levels, respectively. 

Table 8: Correlation coefficient with FIE (score of fixed effect)  

Variable  Expected sign Result 

ENT + + 
FID + + 
BON + / - - 
BRI +  

GEG - - 
FOR + + 
SUI -  

Note: +, -, and 0 in the result column indicate positive correlation, negative correlation, and no correlation, respectively, at the 5% level of 
statistical significance. 

6. CONCLUSION 

The following conclusions were drawn from the results of the above-mentioned analysis. First, it became clear that supply 
factors such as the working-age population, the unemployment rate, and patents have strong influences on new business 
start-ups. This implies that policies promoting new business start-ups should be combined with the policies promoting 
the availability of labor and innovation creation. On the other hand, demand factors do not have a significant impact, 
suggesting that the new firm formation that meets demand is not sufficiently progressing in Japan. 
Next, the regional differences in the fixed effects as the level of entrepreneurship were larger than the regional differences 
in the rate of new firm formation. This means that the factors of entrepreneurial awareness, inter-business networks, 
social capital, diversity and tolerance that are inherent in the region are more important. In particular, the influence of 
inter -business networks is the strongest, which induces new business start-ups and lead to further agglomeration of 
firms. Therefore, when considering policies to promote new businesses, it is necessary to consider not only policies 
directly related to industries but also policies to increase the level of entrepreneurship in the region (Kiminami et al. 
2020). 
However, there remain several issues in the study. First, the interrelationships among the factors that constitute 
entrepreneurship need to be explored and clarified. Second, the variables related to entrepreneurship policies 
implemented in each region need to be introduced and evaluated, and the industry-specific analysis based on industrial 
characteristics need to be developed. 
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FACTORS THAT INFLUENCE ON THE ENTERPRENUERIAL INTENTION 

OF UNEMPLOYEES IN COVID-19 TIMES 

Grace Carolina Guevara-Rosero, Berrnardo Alquinga, Marcela Guachamin  
Department of Quantitative Economics, Escuela Politécnica Nacional, Ecuador 

 

ABSTRACT 

Currently, the COVID-19 pandemic has caused many changes both in health and economic terms. In Ecuador, the existent 
harsh economic situation was agravated with an increase of the unemployment in 9 percentage points from 4% by 2019, 
to 13.3% by June 2020. Given this scenario, people who fell into unemployment and already unemployed people might 
see the entrepreneurship as a viable option to maintain or increase their income. In the Ecuadorian case, in which most 
of microentreprenuers have a survival perspective, existent and new unemployees may have a defensive attitude to 
escape unemployment. Then, microentreprenuership plays as a "refuge effect" (Vivarelli, 2004; Thurik et al, 2008). 
Therefore, the research question is: what are the factors that drive unemployeed people to undertake their own business? 
Do these factors differ across types of unemployess, namely, existent unemployees and new unemployees due to COVID-
19?.  To answer to these questions, data from a national survey undertaken by the educational institution Escuela 
Politécnica Nacional of Ecuador during the pandemic is used. This database accounts for 3,868 observations. To 
determine the probability of enterprenuerial intention, a Probit model is estimated for two types of unemployed people, 
namely existent unemployees and new COVID-19 unemployees. Sociodemographic characteristics, family conditions and 
financial aspects are considered as explanatory variables. Among the sociodemographic variables, we have sex, age, level 
of education, income level, the nationality, whether the person accounts for medical insurance and civil status. Among 
the family conditions we have the number of members in the family and number of income perceptors. Regarding the 
financial conditions, we consider the debt, the savings, necessity of credit and financial knowledge. Finally, the variation 
of income level due to the pandemic is included. The results show that the underlying motivations of enterpreneurial 
intentions vary across existent and new unemployees. For instance, the level of education influences in opposite 
directions. As the level of education increases, the entrepreneurial intention also increases for COVID-19 unemployees 
but reduces for existent unemployees. This result could indicate that unemployees in the context of a crisis use their 
human capital in entrepreneurship to improve their situation. The number of income perceptors reduces the 
entrepreneurial intention for COVI-19 unemployees, as there exists more mechanisms of consumption smoothing. This 
aspect is not significant for existent unemployees. Interestingly, the necessity for credit increases the intention of 
entrepreneurship for both types of unemployees. In this sense, policies that boost entrepreneurial activity by generating 
differentiated credit products for identified groups of people, are needed. The variation of income due to the crisis 
influences only on the entrepreneurial intention of existent unemployees. In this line, it is important to create 
opportunities through training and promote an optimal environment for entrepreneurship. 
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CRIME AND CHINESE AID PROJECTS IN GHANA 

Michael Appiah -Kubi  
School of Economics, Xiamen University, China 

 

ABSTRACT 

The impacts of Chinese aid in Africa have been the focus of recent studies, suggesting a high probability of elite capture 
ÁÎÄ ÐÏÌÉÔÉÃÁÌ ÐÁÔÒÏÎÁÇÅȢ )Ô ÓÈÏÕÌÄ ÍÁËÅ ÒÅÓÉÄÅÎÔÓ ÉÎ ÔÈÅ ÐÒÏÊÅÃÔÓȭ ÖÉÃÉÎÉÔÉÅÓ ÆÅÅÌ ÎÅÇÌÅÃÔÅÄ ÓÉÎÃÅ ÔÈÅ ÉÎÔÅÎÄÅÄ ÂÅÎÅÆÉÔÓ ÔÈÁÔ 
may accrue from the projects are not likely to trickle down to them. The paper examines the impact of Chinese aid projects 
on criminal activities in Ghana. Using a geo-referenced dataset of subnational allocation of Chinese projects which is 
geographically matched with 10,797 respondents of Afrobarometer surveys for Ghana, we implement a difference-in-
difference identification strategy to capture the impact of living near vicinity of projects under implementation at the 
time of the survey against areas where a project will be implemented in the future. The results suggest that living near 
projects under implementation makes residents prone to be burglarized but less likely to be physically attacked. There 
is no equivalent pattern when considering projects financed by other donors. 
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IMPACT EVALUATION OF VOCATIONAL TRAINING FOR PEOPLE WITH 

PHYSICAL DISABILITIES ON EMPLOYMENT OPPORTUNITIES 

Leni Marlina 1, Evi Noor Afifah 2 
1Government of Rejang Lebong Municipal, Bengkulu, Indonesia. 2Department of Economics, UNiversitas Gadjah Mada, 

Indonesia 
 

ABSTRACT 

This study examines the impact of vocational training, specifically for people with physical disabilities, who carried out 
in the Balai Besar Rehabilitasi Vokasional Bina Daksa (BBRVBD), also known as National Vocational Rehabilitation Center 
(NVRC), towards increasing employment opportunities for people with disabilities. By using pooled cross section data 
from 2014-2017 and probit model data analysis techniques, this study validates the hypothesis that there is a positive 
impact of vocational training on increasing employment opportunities for persons with disabilities, higher in 43.32% 
significant at alpha level 1 %. The level of education also has a significant positive impact on the level of 1% increasing 
the chance of being accepted to work for people with disabilities by 2.03%. There are 6 types of vocational skills held, the 
most accepted in work opportunities are sewing skills, followed by graphic design skills, computers, electronics, 
automotive, and metal work. 
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EDUCATION EXPENDITURE AND ECONOMIC GROWTH IN SOUTHEAST 

ASIA 

Farisa Puspita Adila, Evi Noor Afifah  
Department of Economics, Universitas Gadjah Mada, Indonesia 

 

ABSTRACT 

The purpose of this study is to analyze the influence and direction of the causality between education expenditure and 
economic growth in Southeast Asia. This study used panel data from 11 countries in Southeast Asia in a period of 17 
years. The method of analysis used in this research includes unit root test, panel cointegration test, model panel, and 
error correction model test. The results of this study during the period 2000-2016 indicate that there is a positive and 
significant effect between education expenditure, physical capital, and labor on economic growth in Southeast Asia in the 
long term. In the short term, only education expenditure and physical capital has a positive and significant effect on 
economic growth. Meanwhile, based on the Granger causality test, it was found that there was a unidirectional effect of 
economic growth on education expenditure. Furthermore, this research proves that human capital plays an important 
role in influencing economic growth in Southeast Asia. 
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ABSTRACT 

Von Hippel et al. (2011) proposed a new innovation paradigm that emphasizes the role of consumers as innovators. In 
this paradigm, innovation consists of three phases: consumers develop new products for themselves, other consumers 
evaluate and improve them, and producers enter when market potential is clear. Moreover, Christensen et al. (2019) 
categorized innovations into three types: sustaining innovations, efficiency and market-creating innovations. They 
ÐÏÉÎÔÅÄ ÏÕÔ ÔÈÁÔ ×ÈÉÌÅ ÁÌÌ ÉÎÎÏÖÁÔÉÏÎÓ ÁÒÅ ÉÍÐÏÒÔÁÎÔ ÔÏ ËÅÅÐÉÎÇ ÁÎ ÅÃÏÎÏÍÙ ÖÉÂÒÁÎÔȟ ÏÎÅ ÔÙÐÅ ÉÎ ÐÁÒÔÉÃÕÌÁÒ ȬÍÁÒËÅÔ-
ÃÒÅÁÔÉÎÇ ÉÎÎÏÖÁÔÉÏÎȭ ÐÌÁÙÓ Á ÓÉÇÎÉÆÉÃÁÎÔ ÒÏÌÅȟ ÐÒÏÖÉÄÉÎÇ Á ÓÔÒÏÎÇ ÆÏÕÎÄÁÔÉÏÎ ÆÏÒ ÓÕÓÔÁÉÎÅÄ ÅÃÏÎÏÍÉÃ ÐÒÏÓÐÅÒÉÔÙ ÂÅÃÁÕÓÅ 
innovation is also a process of organizational learning with dynamic changes in collective cognition.  
The current study examines the direction of innovation in Japan's rice policy and rice industry from a long-term 
ÐÅÒÓÐÅÃÔÉÖÅ ÂÁÓÅÄ ÏÎ ÔÈÅ ÃÏÎÓÉÄÅÒÁÔÉÏÎ ÏÆ ȬÂÁÃËÃÁÓÔÉÎÇȭ ɉ2obinson 1982). To this end, we introduce the methods of SEM 
(structural equation modeling) and cognitive map based on questionnaire survey targeting Japanese consumers for 
hypotheses verification in the research. The following results were obtained from the analytical results. 
 First, the demand conditions for market-ÃÒÅÁÔÉÎÇ ÉÎÎÏÖÁÔÉÏÎ ÉÎ *ÁÐÁÎȭÓ ÒÉÃÅ ÉÎÄÕÓÔÒÙ ÁÒÅ ÉÎ ÐÌÁÃÅ ÁÎÄ ÒÉÃÅ ÃÏÎÓÕÍÐÔÉÏÎ 
will increase if the innovation that meets the potential needs of consumers occurs. Second, innovation-oriented policies 
or market-creating innovation strategies to change the cultural beliefs, including the perception of producers and 
consumers about rice cultivation, rice products and the way of rice eating are required. Specifically, Japanese rice market 
should be transformed from a short tail to a long tail (Anderson 2006). In the long tail part, consumers who are oriented 
toward innovation will play a central role in discovering new types of rice products, inheriting the food culture related 
to rice, and creating shared value through communicating and organizational learning with producers and stakeholders.  

KEYWORDS  

Market-creating innovation, Rice industry, Backcasting, Long tail, Japan 

1. INTRODUCTION 

Generally, food demand is affected by prices, income, preferences (including food culture), information and policies 
(Hansen 2013). Figure 1 shows the long-term trend of rice supply per capita in Japan. It peaked at 118.3 kg/per capita in 
1962 and has declined to 53.0 kg/per capita in 2019. Figure 2 shows the changes in the rice purchase volume per capita 
and rice price (both in nominal and real term) from 1963 to 2019. Rice purchase volume per capita has continued to 
decrease from 86.5 kg in 1963 to 20.9 kg in 2019, although the rate of decline has become gradual in recent years. 
Alternatively, the price of rice (in real terms) was on an upward trend while increasing and decreasing until the 1970s, 
and after having been flat in the 1980s, it has turned to a downward trend since the mid-1990s. 

 

Figure 1: Annua l rice consumption per capita  

mailto:kiminami@agr.niigata-u.ac.jp
mailto:furuzawa@agr.niigata-u.ac.jp
mailto:akira@mail.ecc.u-tokyo.ac.jp
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Figure 2: Trend of rice price and annual purchasing quantity per capita  

Here, we give an overview of the current state of rice consumption in Japan from the perspective of international 
comparison. To consider differences in preferences (food culture), an analysis will be conducted using cross-section data 
by country for the two groups. That is, the Asian group whose staple food is rice and the Western group whose staple 
food is other than rice. Looking at the relationship between per capita rice consumption and income (Fig. 3), it is shown 
that rice consumption is lower in high-income countries than in low-and-middle-income countries in Asian group. 
However, rice consumption is slightly higher in high-income countries in Western group. In addition, Japan has the lowest 
rice consumption among Asian countries. South Korea, whose income level is almost the same as Japan, consumes more 
rice than Japan. From this, it is considered that besides income other factors such as prices, preferences, information, and 
policies give the influences on rice consumption in Japan and South Korea. 

 

Figure 3: Quantity of rice consumption and GDP per capita  

Next, looking at the relationship between rice consumption and rice prices, the variation in rice prices is small in Western 
group, while it is large in Asian group (Fig.4) . In addition, it is clear that the higher the rice price, the lower the 
consumption in Asian group. Moreover, the price of rice in Japan is the highest, and it deviates significantly upward from 
the approximate straight line. This could be considered that the level of rice consumption in Japan is affected not only by 
rice price but also by other factors such as food culture, information, and rice policies, etc. 
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Figure 4: Quantity of rice consumption and relative price of rice  

The purpose of this study is to examine the direction of innovation in Japan's rice policy and rice industry from a long-
term perspective based on backcasting thinking1. First, in Chapter 2, selective literature reviews on innovation policy and 
market-creating innovation are conducted. It also explains the analytical framework, hypotheses, and analytical methods 
for the research. In Chapter 3, the hypothesis will be verified by the analysis of the results from the questionnaire survey 
to consumers. Finally, we derive policy implications for the sustainable development of the Japanese rice industry based 
on the analytical results. 

2. LITERATURE REVIEW AND HYPOTHESIS 

2.1 Innovation policy and market -creating  innovation  

Innovation policy is relatively new to the agenda of policy makers, and its interest has risen rapidly since the mid-1990s. 
)Ô ÈÁÓ ÂÅÅÎ ÃÁÔÅÇÏÒÉÚÅÄ ÉÎÔÏ ÔÈÒÅÅ ÔÙÐÅÓ ɉ%ÄÌÅÒ ÁÎÄ &ÁÇÅÒÂÅÒÇ ςπρχɊȡ Ȱ-ÉÓÓÉÏÎ-ÏÒÉÅÎÔÅÄ ÐÏÌÉÃÙȱ ɉ%ÒÇÁÓ ρωψφɊȟ ×ÈÉÃÈ 
proviÄÅÓ ÎÅ× ÓÏÌÕÔÉÏÎÓ ÔÏ ÓÐÅÃÉÆÉÃ ÐÏÌÉÔÉÃÁÌ ÉÓÓÕÅÓȠ Ȱ)ÎÖÅÎÔÉÏÎ-ÏÒÉÅÎÔÅÄ ÐÏÌÉÃÙȟȱ ×ÈÉÃÈ ÆÏÃÕÓÅÓ ÏÎ ÔÈÅ 2Ǫ$ȾÉÎÖÅÎÔÉÏÎ ÓÔÁÇÅ 
ÁÎÄ ÌÅÁÖÅÓ ÔÈÅ ÅØÐÌÏÉÔÁÔÉÏÎ ÁÎÄ ÄÉÆÆÕÓÉÏÎ ÓÔÁÇÅ ÔÏ ÔÈÅ ÍÁÒËÅÔ ÍÅÃÈÁÎÉÓÍȠ Ȱ3ÙÓÔÅÍ-ÏÒÉÅÎÔÅÄ ÐÏÌÉÃÉÅÓȟȱ ×ÈÉÃÈ ÆÏÃÕÓÅÓ ÏÎ 
the interactions between different parts of the system recently. In Innovation Policy Review by the OECD (2020)2, it 
provides a comprehensive assessment of the innovation systems of individual members of partner countries and 
provides specific recommendations for policies that affect the performance of innovation. 
However, as Edler and Fagerberg (2017) specified, the market failure argument, which is invoked as a rationale for public 
funding has the problems of policy failure, perfect knowledge, and the linear model. Hence, it is seen difficult to justify 
the design and implementation of innovation policies broadly. As the responsibility for the different components of the 
ÓÙÓÔÅÍ ÉÓ ÄÉÓÔÒÉÂÕÔÅÄ ÁÃÒÏÓÓ ÄÉÆÆÅÒÅÎÔ ÁÒÅÁÓ ÏÆ ÇÏÖÅÒÎÍÅÎÔȟ Á ȬÈÏÌÉÓÔÉÃȭ ÐÅÒÓÐÅÃÔÉÖÅ ÏÎ ÐÏÌÉÃÙ ɉ%ÄÑÕÉÓÔȟ ς011) as well as an 
effective coordination between different parts of government (such as the ministries responsible for knowledge creation, 
skills-production, finance, and so on) are necessary for understanding such a systemic  innovation policy (Braun, 
2008;Fagerberg, 2016a). 
Alternatively, von Hippel et al. (2011) proposed a new innovation paradigm that emphasizes the role of consumers as 
innovators3. In this paradigm, innovation consists of three phases: consumers develop new products for themselves, 
other consumers evaluate and improve them, and producers enter when market potential is clear. Therefore, it is 
necessary to consider consumers as active actors in the processes of innovation creation and dissemination and conduct 
research and analysis starting from the consumption/demand side. 
Moreover, Christensen et al. (2019) categorize innovation into three types: sustaining, efficiency, and market creating. It  
ÉÎÓÉÓÔÓ ÔÈÁÔ Ȱ!ÌÌ ÉÎÎÏÖÁÔÉÏÎÓ ÁÒÅ ÉÍÐÏÒÔÁÎÔ ÔÏ ËÅÅÐ ÔÈÅ ÅÃÏÎÏÍÙ ÖÉÂÒÁÎÔȟ ÂÕÔ ÅÓÐÅÃÉÁÌÌÙ ÍÁÒket-creating innovation plays 
ÁÎ ÉÍÐÏÒÔÁÎÔ ÒÏÌÅ ÁÎÄ ÉÓ Á ÓÔÒÏÎÇ ÆÏÕÎÄÁÔÉÏÎ ÆÏÒ ÓÕÓÔÁÉÎÁÂÌÅ ÅÃÏÎÏÍÉÃ ÐÒÏÓÐÅÒÉÔÙȱ ÂÅÃÁÕÓÅ ÍÁÒËÅÔ-crating innovations 
transform culture. The institution of a society reflects the culture and values of the people of that society, institutional 
change needs to be elicited by cultural transformation. Therefore, simply introducing a system is not effective in 
promoting economic growth and sustainable development. 

2.2 Japanese rice industry and innovation  

                                                                  
1 The backcasting method defines a desirable future (what it should be and what it should be), shares it with the people concerned, and thinks 
about what to do from the present to connect it to the desired future. It is one of the planning methods for identifying policy and programs and 
(Robinson 1982). 
2 OECD Review of Innovation Policy (https://www.oecd.org/sti/inno/oecd -reviews-of-innovation-policy.htm)  
3 Consumer innovator is defined as a person who had innovated in software products or physical products from scratch or improving an 
existing for non-work purpose within the last three years. 

https://www.oecd.org/sti/inno/oecd-reviews-of-innovation-policy.htm
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The pioneering study of Hayami and Ruttan (1985) presented an induced innovation model for explaining agricultural 
development from two aspects: technological innovation and institutional innovation. In the technological innovation of 
rice cultivation in Japan, the accumulation of technology and knowledge by the veteran farmers, the selection at the 
agricultural experimentation site, and the dissemination of the technology through the farmer's organization play a major 
role. In the institutional innovation, the function of the village that can realize the formation and maintenance of land 
improvement capital as a local public good (in the theory of social capital: the bonding-type of social capital) played an 
important role (Hayami 2000, Hayami / Godo 2002, pp. 106-107). 
Uraki (1986) used the framework of complex science to analyze the changes in the Japanese social life surrounding rice. 
(Å ÅÍÐÈÁÓÉÚÅÄ ÔÈÁÔ ÔÅÃÈÎÏÌÏÇÉÃÁÌ ÉÎÎÏÖÁÔÉÏÎ ÉÎ ÒÉÃÅ ÃÕÌÔÉÖÁÔÉÏÎ ÕÎÄÅÒ ÔÈÅ "ÁÓÉÃ !ÇÒÉÃÕÌÔÕÒÁÌ ,Á× ×ÁÓ ȰÔÅÃÈÎÏÌÏÇÉÃÁÌ 
ÉÎÎÏÖÁÔÉÏÎ ×ÉÔÈÏÕÔ ÉÎÄÅÐÅÎÄÅÎÃÅȱ ɉor blind technological innovation) by the old-fashioned peasants. He also pointed out 
that creative destruction had not occurred because the innovation in this period was not based on modern capitalist 
motivation and consciousness structure.  
Alternatively , rice in Japan is being differentiated and branded according to various qualities. Although the quality of rice 
was strongly influenced by the grade depending on the place of origin and variety, it was formed by various factors 
(Fuyuki 2014). Saito (2010) clarified the characteristics of regional brands and mentioned strategic issues and the 
importance of brand management. Suzuki and Kiminami (2009) clarified the current status of regional collective 
trademark registration, and Takita and Kikuchi (2012) analyzed the effects of rice quality, production area, and variety 
on consumption by conjoint analysis. In addition, rice differentiated and branded by farming methods that take 
biodiversity into consideration has also appeared. Taie (2012) and Taie (2013) have described public goods as the quality 
ÏÆ ÔÈÅ ÅÎÖÉÒÏÎÍÅÎÔ ×ÉÔÈ ÒÅÓÐÅÃÔ ÔÏ ȰÃÒÅÁÔÕÒÅ ÍÁÒË ÒÉÃÅȢȱ )Î ÁÄÄÉÔÉÏÎ ÔÏ ÃÌÁÒÉÆÙÉÎÇ ÔÈÅ ÅÃÏÎÏÍÉÃ ÃÈÁÒÁÃÔÅÒÉÓÔÉÃÓ ÏÆ ÒÉÃÅȟ ÉÔ 
analyzed price premiums from the perspective of product differentiation under monopolistic competition. 
Moreover, the conventional consumer choice theory in economics has been extended to allow for factors such as the cost 
ÏÆ ÇÁÔÈÅÒÉÎÇ ÉÎÆÏÒÍÁÔÉÏÎȟ ÉÍÐÅÒÆÅÃÔÉÏÎÓ ÉÎ ÔÈÅ ÐÅÒÃÅÐÔÉÏÎ ÏÆ ÉÎÆÏÒÍÁÔÉÏÎ ÁÎÄ ÌÉÍÉÔÁÔÉÏÎÓ ÔÏ ÃÏÎÓÕÍÅÒÓȭ ÃÏÇÎÉÔÉÖÅ ÐÏ×ÅÒÓ 
in gathering and processing information. As argued by Anderson (2006) that e-commerce and other new technologies 
ÉÍÐÒÏÖÅ ÅÆÆÉÃÉÅÎÃÙ ÂÙ ÅÎÃÏÕÒÁÇÉÎÇ ÔÈÅ ÅÎÔÒÙ ÏÆ ÎÅ× ÐÒÏÄÕÃÅÒÓ ÁÎÄ ÉÎÎÏÖÁÔÉÏÎÓȟ ÃÒÅÁÔÉÎÇ Á ȰÌÏÎÇ ÔÁÉÌȱ ÏÆ ÎÉÃÈÅ ÐÒÏÄÕÃÔÓ 
while reducing the market share of previously popular products. According to the result from an empirical analysis 
conducted by Kiminami et al. (2021) on the rice retail market (especially the e-commerce market) in China, the retail rice 
market is undergoing dynamic change in which the externalities of consumption in the two-sided market are modernized 
and sustained through cumulative market feedback. Alternatively, Kendall and Tsui (2011) studied the strategic 
interaction between hits and niches in their pricing, entry, and innovation decisions using a model of competition under 
the product differentiation and generalized cost structure. They pointed out that industries in which firms innovate low 
variable/high fixed cost technologies tend to move toward superstar effects, while those where firms innovate low fixed 
cost/high variable cost technologies tend to move toward long tail effects. Therefore, the ability of policy to improve 
market efficiency is limited by the knowledge that policymakers hold regarding the cost structure and other parameters 
of the affected industries. Zilberman et al. (2019) addressed the importance of policy design that does not diminish 
entrepreneurship in the food and agriculture sector. 
Although there have been increasing interest in the sustainable diets in the area of scientific research recently, there are 
few policy studies on it. Because the relationship between sustainable diets and adjacent social issues (eg, fair trade, 
animal welfare, sustainable agriculture, social acceptability etc.) is unclear, and it is difficult to uniformly evaluate and 
discuss eating habits. There can be various transitional routes in a specific diet because it is susceptible to individual 
tastes and cultural influences (Burlingame and Dernini 2012).  
In addition, Kiminami et ÁÌȢ ɉςπςπɊ ÁÎÁÌÙÚÅÄ ÔÈÅ ÒÅÌÁÔÉÏÎÓÈÉÐ ÂÅÔ×ÅÅÎ *ÁÐÁÎȭÓ ÒÉÃÅ ÐÏÌÉÃÙ ÁÎÄ ÉÎÎÏÖÁÔÉÏÎ ÉÎ ÒÉÃÅ ÃÕÌÔÉÖÁÔÉÏÎ 
so far. It pointed out that rice prices maintained by the production adjustment policy suppressed consumers' original 
demand for rice and caused  rice consumption decrease. In addition, major innovations are difficult to be created due to 
the existing cultural beliefs dominate the political and social domains of the system although rice production adjustment 
policy has been officially abolished. 

2.3 Hypothes is and analysis method  

Based on the results of the above literature review, the following hypotheses are set in this study. 
(ÙÐÏÔÈÅÓÉÓ υ Ȱ)ÎÎÏÖÁÔÉÏÎ ÃÁÎ ÓÔÉÍÕÌÁÔÅ *ÁÐÁÎÅÓÅ ÃÏÎÓÕÍÅÒÓȭ ÄÅÍÁÎÄ ÆÏÒ ÒÉÃÅȱ 
(ÙÐÏÔÈÅÓÉÓ φ Ȱ#ÏÎÓÕÍÅÒÓ ÒÅÑÕÉÒÅ Á ÓÔÒÁÔÅÇÙ ÔÏ ÉÎÄÕÃÅ ÁÎ innovation in the rice industry that contributes to the sustainable 
ÄÅÖÅÌÏÐÍÅÎÔ ÏÆ ÁÇÒÉÃÕÌÔÕÒÅ ÁÎÄ ÒÕÒÁÌ ÁÒÅÁÓȢȱ 
In the following chapter, to verify Hypothesis 1 and Hypothesis 2, the analysis of rice demand function, covariance 
structure analysis (SEM) and cognitive map analysis will be conducted using the data of household survey by the 
ÇÏÖÅÒÎÍÅÎÔ ÁÎÄ ÁÕÔÈÏÒÓȭ ÏÒÉÇÉÎÁÌ ÑÕÅÓÔÉÏÎÎÁÉÒÅ ÓÕÒÖÅÙȢ &ÕÒÔÈÅÒÍÏÒÅȟ ×Å ×ÉÌÌ ÐÒÏÐÏÓÅ ÐÏÌÉÃÉÅÓ ÆÏÒ ÔÈÅ ÒÅÁÌÉÚÁÔÉÏÎ ÏÆ 
ÓÕÓÔÁÉÎÁÂÌÅ ÄÅÖÅÌÏÐÍÅÎÔ ɉ3$'ÓɊ ÏÆ *ÁÐÁÎȭÓ ÒÉÃÅ ÉÎÄÕÓÔÒÙ introducing a backcasting model based on the analytical results. 

3. HYPOTHESIS VERIFICATION 

3.1 Measurement of rice demand function  

The demand function of rice is measured to clarify the self-price elasticity of demand, cross-price elasticity, income 
elasticity, and trends in rice consumption by using time-series data. The demand function of rice is expressed by Eq. (1). 
Qr = f (Pr, Pb, Pn, P0, Y)(1) 
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Here, Qr is the annual purchase quantity of rice per capita, Pr is the rice price, Pb is the price of bread, Pn is the price of 
noodles, P0 is the price of market goods other than rice, bread and noodles, and Y is the amount of annual consumption 
expenditure per capita. 
Of these, the annual purchase quantity of rice (Qr), rice price (Pr), bread price (Pb), noodles price (Pn), and annual 
ÃÏÎÓÕÍÐÔÉÏÎ ÅØÐÅÎÄÉÔÕÒÅ ɉ9Ɋ ÁÒÅ ÃÏÌÌÅÃÔÅÄ ÉÎ ÔÈÅ -ÉÎÉÓÔÒÙ ÏÆ )ÎÔÅÒÎÁÌ !ÆÆÁÉÒÓ ÁÎÄ #ÏÍÍÕÎÉÃÁÔÉÏÎÓ Ȱ(ÏÕÓÅÈÏÌÄ 3ÕÒÖÅÙȢȱ 
$ÁÔÁ ÆÏÒ ×ÏÒËÅÒÓȭ ÈÏÕÓÅÈÏÌÄÓ ÆÒÏÍ ρωφσ ÔÏ ρωωωȟ ÁÎÄ ÆÏÒ Ô×Ï-or-more-person households from 2000 to 2019. The 
purchase quantity of rice and consumption expenditure are divided by the number of household members and converted 
to per capita. For the prices of other market goods (P0Ɋȟ ÔÈÅ -ÉÎÉÓÔÒÙ ÏÆ )ÎÔÅÒÎÁÌ !ÆÆÁÉÒÓ ÁÎÄ #ÏÍÍÕÎÉÃÁÔÉÏÎÓ Ȱ#ÏÎÓÕÍÅÒ 
PrÉÃÅ )ÎÄÅØȱ ÉÓ ÕÓÅÄ ɉςπρυ Ѐ ρππɊȢ 4ÈÅ ÄÅÓÃÒÉÐÔÉÖÅ ÓÔÁÔÉÓÔÉÃÓ ÆÏÒ ÅÁÃÈ ÖÁÒÉÁÂÌÅ ÁÒÅ ÓÈÏ×Î ÉÎ 4ÁÂÌÅ ρȢ 

Table 1: Descriptive statistics of variables  

 
 
Equation (2) shows the specification model that uses a log-log type to measure the rice demand function. To clarify the 
ÔÒÅÎÄ ÅÆÆÅÃÔȟ ÔÈÅ ÔÒÅÎÄ ÔÅÒÍ ɉ4ÒÅÎÄȡ ρωφσ Ѐ ρȟ ρωφτ Ѐ ςȟȣ ςπρω Ѐ υχɊ ÉÓ ÕÓÅÄȢ )Î ÁÄÄÉÔÉÏÎȟ 0ÒÁÉÓ-Winsten AR (1) regression 
(GLS estimation) is used to deal with the problem of series correlation of error terms. 
 ln Qr Є ɻ0 Ͻ ɻ1 ln (Pr / P0Ɋ Ͻ ɻ2 ln (Pb / P0Ɋ Ͻ ɻ3 ln (Pn / P0Ɋ Ͻ ɻ4 Ln (Y / P0Ɋ Ͻ ɻ5 4ÒÅÎÄ Ͻ ʀ(2)  
The measurement results are as shown in Table 2. R2 is 0.996 and DW value is 1.831 (the closer it is to 2, the better), and 
the model has high explanatory power and good results are obtained. The following four points can be mentioned from 
this result. First, the self-price elasticity of rice is negative and significant, so rice demand is elastic with respect to price. 
As the price of rice falls, the quantity of rice purchased may increase. Secondly, the elasticity of consumer spending is 
negative and significant, indicating that rice is an inferior good as a whole. Thirdly, the cross-price elasticities of bread 
and noodle were not significant, respectively. Regarding bread and noodles, it cannot be said that their price changes 
have not influenced changes in the amount of rice purchased, and it can be said that they are not substitutes for rice. 
Fourthly, the sign of the coefficient of the trend term was negative and significant. Rice purchase volume is declining as 
a trend. 

Table 2: Result of measurement of rice demand function  

 

3.2 Questionnaire survey analysis  

A web-based questionnaire survey was conducted to clarify the conditions for the increase in rice consumption and 
ÃÏÎÓÕÍÅÒÓȭ ÐÒÅÆÅrences for rice policy. The investigation was outsourced to Cross Marketing Co., Ltd., and conducted 
from September 8th to September 9th, 2020 after designing the original questionnaire. Samples in the survey are 
collected based on their ratio to the census in sex, age (7 categories from 18 to 79 years old), and place of residence 
(Hokkaido/Tohoku, Kanto, Koshinetsu, Tokai, Kinki, Chugoku, Shikoku, Kyushu/Okinawa). The number of collected 
samples is 1,805. In the following, 1,387 samples were used in SEM anÁÌÙÓÉÓȟ ÅØÃÌÕÄÉÎÇ τρψ ÓÁÍÐÌÅÓ ×ÈÏ ÁÎÓ×ÅÒÅÄ Ȱ) ÄÏ 
ÎÏÔ ËÎÏ×ȾÄÏ ÎÏÔ ×ÁÎÔ ÔÏ ÁÎÓ×ÅÒȱ ×ÈÅÎ ÁÓËÅÄ ÁÂÏÕÔ ÉÎÃÏÍÅȢ 
As a variable preparation used in the analysis, principal component analysis was performed for the answers to the 
question regarding rice consumption motives (reasons for eating rice and related products as staple foods) (Table 3). 
The cumulative contribution ratio up to the second main component is 45.4%, which is generally a good result. Since the 
score of the first principal component is positive in all items, it can be interpreted as diversity-oriented (high-low). The 
second principal component can be interpreted as functionality-oriented (high-low) because positive and the large items 
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ÏÆ ÔÈÅ ÓÃÏÒÅ ÁÒÅ ȰÂÅÃÁÕÓÅ ÉÔ ÉÓ ÄÅÌÉÃÉÏÕÓȟȱ ȰÂÅÃÁÕÓÅ ÉÔ ÉÓ ÅÁÓÙ ÔÏ ÓÔÏÒÅȟȱ ÁÎÄ ȰÅÁÓÙ ÔÏ ÅÁÔȟȱ ×ÈÉÌÅ ÔÈÅ ÎÅÇÁÔÉÖÅ ÁÎÄ ÌÁÒÇÅ ÉÔÅÍÓ 
ÏÆ ÔÈÅ ÓÃÏÒÅ ÁÒÅ ȰÂÅÃÁÕÓÅ ) ×ÁÎÔ ÔÏ ÓÁÖÅ ÔÉÍÅ ÆÏÒ ÃÏÏËÉÎÇ ÁÎÄ ÔÉÄÙÉÎÇ ÕÐȟȱ ȰÂÅÃÁÕÓÅ ÉÔ ÉÓ Á ÒÅÑÕÅÓÔ ÏÆ ÍÙ 
ÆÁÍÉÌÙȾÃÏÈÁÂÉÔÁÎÔÓȟȱ ÁÎÄ ȰÂÅÃÁÕÓÅ ÉÔ ÉÓ ÃÈÅÁÐȢȱ &ÏÒ ÔÈÅ ÖÁÒÉÁÂÌÅ ÏÆ ÒÉÃÅ ÃÏÎÓÕÍÐÔÉÏÎ Íotive, the score of each principal 
component was used. 

Table 3: Results of PCA about motives for rice consumption  

 
 
Here, we use Structural Equation Modeling (SEM or covariance structure analysis) to identify the relationship between 
ÃÏÎÓÕÍÅÒÓȭ ÐÒÅÆÅÒÅÎÃÅs, constraints, and purchasing behavior for clarifying the process of formation of the needs for rice, 
and their influence on consumers' preferences for rice policy. Fig. 5 shows the framework of covariance structure 
analysis, and Table 4 shows a list of explanatory variables and descriptive statistics. 
)Ô ÉÓ ÁÓÓÕÍÅÄ ÔÈÁÔ ÃÏÎÓÕÍÅÒ ÁÔÔÒÉÂÕÔÅÓ ɉÓÏÃÉÁÌ ÅÃÏÎÏÍÉÃ ÁÔÔÒÉÂÕÔÅÓɊ ÁÎÄ ÃÏÎÓÕÍÐÔÉÏÎ ÍÏÔÉÖÅÓ ÉÎÆÌÕÅÎÃÅ ÃÏÎÓÕÍÅÒÓȭ 
ÉÎÄÅÐÅÎÄÅÎÃÅ ɉÃÏÎÓÕÍÅÒȭÓ ÉÎÎÏÖÁÔÉÏÎ ÏÒÉÅÎÔÁÔÉÏÎȟ ÓÅÌÆ-determination of rice purchase), and conditions for rice demand 
ɉÃÏÎÄÉÔÉÏÎÓ ÆÏÒ ÉÎÃÒÅÁÓÉÎÇ ÒÉÃÅ ÃÏÎÓÕÍÐÔÉÏÎɊ ÁÒÅ ÁÆÆÅÃÔÅÄ ÂÙ ÃÏÎÓÕÍÅÒȭÓ ÉÎÄÅÐÅÎÄÅÎÃÅȢ &ÕÒÔÈÅÒÍÏÒÅȟ ÃÏÎÓÕÍÅÒÓȭ 
independence and the conditions for rice demand also influence their policy preferences. However, socio-economic 
attribute s such as sex, age, and income are set as control variables in the research. 
2ÅÇÁÒÄÉÎÇ ÃÏÎÓÕÍÅÒÓȭ ÐÒÅÆÅÒÅÎÃÅÓ ÆÏÒ ÒÉÃÅ ÐÏÌÉÃÙȟ ÔÈÒÅÅ ÐÏÔÅÎÔÉÁÌ ÖÁÒÉÁÂÌÅÓ ÁÒÅ ÁÓÓÕÍÅÄ ÁÓȡ ÐÒÏÔÅÃÔÉÏÎ ÐÏÌÉÃÙ ɉÐÒÏÄÕÃÔÉÏÎ 
adjustment, customs duty), innovation policy (scale expansion, new technology, new usage method of rice) and 
sustainability policy (environmental conservation, communication between producers and consumers, human resource 
ÄÅÖÅÌÏÐÍÅÎÔ ÏÆ ÍÁÎÇÅÒɊȢ $ÅÍÁÎÄ ÃÏÎÄÉÔÉÏÎÓ ÆÏÒ ÉÎÃÒÅÁÓÉÎÇ ÃÏÎÓÕÍÐÔÉÏÎ ɉÅØÃÌÕÄÉÎÇ ȰÄÏ ÎÏÔ ÉÎÃÒÅÁÓÅȱɊ ÁÒÅ ÃÌÁÓÓÉÆÉÅÄ ÉÎÔÏ 
two latent variables: the explicit needs (price, taste) and the implicit needs (information, environment, packaging, safety, 
health, variety). 

 

Figure 5: Framework of SEM analysis  

 

 

 

 

 

 



 PROCEEDINGS | 13th World Congress of the RSAI 
 

 
 

58 

Table 4: Explanation and descriptive statistics of variables  
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Figure 6 and Table 5 summarize the path diagram and the estimated coefficients of the results. The model fit is relatively 
ÇÏÏÄ ɉ#&) Ѐ πȢχφφȟ 2-3%! Ѐ πȢπχωɊȢ 4ÈÅ ÒÅÓÕÌÔÓ ÃÌÁÒÉÆÉÅÄ ÔÈÁÔ ÃÏÎÓÕÍÅÒÓȭ ÉÎÎÏÖÁÔÉÏÎ ÏÒÉÅÎÔÁÔÉÏÎ ÁÎÄ ÓÅÌÆ-determination 
ÏÆ ÒÉÃÅ ÐÕÒÃÈÁÓÅÓ ÉÎÆÌÕÅÎÃÅ ÅÁÃÈ ÃÏÎÄÉÔÉÏÎ ÆÏÒ ÉÎÃÒÅÁÓÉÎÇ ÒÉÃÅ ÃÏÎÓÕÍÐÔÉÏÎȟ ÁÎÄ ÔÈÅÓÅ ÃÏÎÄÉÔÉÏÎÓ ÁÆÆÅÃÔ ÃÏÎÓÕÍÅÒÓȭ 
preference for rice policy. Socio-economic attributes used as control variables here (sex, age, income) and rice 
consumption motives (especially diversity-oriented) also influence these processes to some extent. The following 
important points are obtained from the estimation results. 
First, there are few answered that they will not increase rice consumption any further among consumers who are highly 
innovation-oriented and highly self-determined in purchasing rice. This means that consumers who are particulars about 
rice and are innovation-oriented can increase the consumption of rice if some conditions are met. Second, consumers 
wi th explicit and implicit needs for rice prefer sustainability and innovation policies, and innovative consumers 
ÐÁÒÔÉÃÕÌÁÒÌÙ ÐÒÅÆÅÒ ÉÎÎÏÖÁÔÉÏÎ ÐÏÌÉÃÉÅÓȢ 4ÈÅÒÅÆÏÒÅȟ (ÙÐÏÔÈÅÓÉÓ ρ Ȱ)ÎÎÏÖÁÔÉÏÎ ÃÁÎ ÓÔÉÍÕÌÁÔÅ ÃÏÎÓÕÍÅÒÓȭ ÄÅÍÁÎÄ ÆÏÒ ÒÉÃÅȱ 
is supported. 
 

 

Figure 6 : Path diagram of estimation result  
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Table 5: Result of the estimation  

 

3.3 Cognitive map analysis  

In the next, we will analyze the data of free-form questions in the items of the questionnaire survey (see Appendix 2). 
Specifically, the cognitive structure of consumers is visualized using co-occurrence network analysis (3-5 keywords are 
given by each respondent to the questions about <what is required for Japanese rice> and <what is required for Japanese 
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rice cultivation and agriculture / rural areas>. The co-occurrence network is a diagram in which the relationships of 
words appearing in common (co-occurrence relationships) are displayed by circles and lines. It is thought to be effective 
to analyze the co-occurrence relationships of the keywords obtained from the free association method to structure the 
potential factors and concepts. The software of KH Coder (Higuchi 2014) was used in this research, and 1,805 samples 
were used for the analysis. A data cleaning was conducted in the analysis, such as the unification of notation fluctuations 
ɉÃÏÎÖÅÒÓÉÏÎ ÏÆ ÈÉÒÁÇÁÎÁ ÉÎÔÏ ËÁÎÊÉɊȟ ÔÈÅ ÄÅÓÉÇÎÁÔÉÏÎ ÏÆ ÆÏÒÃÅÄ ÅØÔÒÁÃÔÉÏÎ ÏÆ ×ÏÒÄÓ ɉȰÌÏÃÁÌ ÐÒÏÄÕÃÔÉÏÎ ÆÏÒ ÌÏÃÁÌ 
ÃÏÎÓÕÍÐÔÉÏÎȟȱ ȰÎÅ× ÒÉÃÅȟȱ ȰÐÒÅ-×ÁÓÈÅÄ ÒÉÃÅȱɊȟ ÔÈÅ ÄÅÓÉÇÎÁÔÉÏÎ ÏÆ ÕÎÕÓÅÄ ×ÏÒÄÓ ɉȰÎÏÎÅȟȱ ȰÎÏÔÈÉÎÇ ÉÎ ÐÁÒÔÉÃÕÌÁÒȱ ÁÎÄ Ȱ) 
can't think of aÎÙÔÈÉÎÇȱɊȢ 
&ÒÏÍ ÔÈÅ ÒÅÓÕÌÔÓ ÏÆ ÔÈÅ ÁÎÁÌÙÓÉÓȟ ÔÈÅ ÃÏÎÓÕÍÅÒÓȭ ÃÏÇÎÉÔÉÖÅ ÓÔÒÕÃÔÕÒÅ ÒÅÇÁÒÄÉÎÇ Ѓ×ÈÁÔ ÉÓ ÒÅÑÕÉÒÅÄ ÆÏÒ *ÁÐÁÎÅÓÅ ÒÉÃÅЄ ÃÁÎ 
be classified into four factors (Fig. 7-a): (1) economic efficiency (competitiveness), (2) environmental conservation, (3) 
ÓÏÃÉÁÌÉÔÙ ɉÓÁÆÅÔÙȾÓÅÃÕÒÉÔÙȟ ÈÅÁÌÔÈɊȟ ÁÎÄ ɉτɊ ÄÉÖÅÒÓÉÔÙȢ )Î ÁÄÄÉÔÉÏÎȟ ÔÈÅ ÃÏÎÓÕÍÅÒÓȭ ÃÏÇÎÉÔÉÖÅ ÓÔÒÕÃÔÕÒÅ ÒÅÇÁÒÄÉÎÇ Ѓ×ÈÁÔ ÉÓ 
required for rice cultivation, agriculture and rural areas in Japan> It can be organized according to the four elements of 
(Fig. 7-b): (1) economic efficiency (competitiveness), (2) environmental conservation, (3) sociality (safety and security) 
, and (4) the attractiveness of rural areas. Taken together, these supported our hypothesis (H2) that Ȱ#ÏÎÓÕÍÅÒÓ ÒÅÑÕÉÒe 
a strategy to induce an innovation in the rice industry that contributes to the sustainable development of agriculture and 
ÒÕÒÁÌ ÁÒÅÁÓȱ . 
&ÕÒÔÈÅÒÍÏÒÅȟ &ÉÇȢ ψ ÓÈÏ×Ó ÔÈÅ ÐÏÌÉÃÙ ÐÒÏÐÏÓÁÌÓ ÆÏÒ ÉÎÄÕÃÉÎÇ ÉÎÎÏÖÁÔÉÏÎ ÂÁÓÅÄ ÏÎ ÔÈÅ ȬÂÁÃËÃÁÓÔÉÎÇȭ ÔÈÉÎËÉÎÇȢ 4ÈÅ ÇÏÁÌ ÏÆ 
ÐÏÌÉÃÉÅÓ ÉÓ ÓÅÔ ÁÓ ȬÓÕÓÔÁÉÎÁÂÌÅ ÁÇÒÉÃÕÌÔÕÒÁÌ ÁÎÄ ÒÕÒÁÌ ÄÅÖÅÌÏÐÍÅÎÔȭȟ ÁÎÄ ÔÈÅ ÆÏÕÒ ÌÏÎÇ-term objectives are set as: 
ȬÃÏÍÐÅÔÉÔÉÖÅÎÅÓÓȭȟ ȬÅÆÆÉÃÉÅÎÔ ÕÓÅ ÏÆ ÒÅÓÏÕÒÃÅÓȾÅÎÖÉÒÏÎÍÅÎÔÁÌ ÃÏÎÓÅÒÖÁÔÉÏÎȭȟ ȬÑÕÁÌÉÔÙ ÉÍÐÒÏÖÅÍÅÎÔ ÏÆ ÆÏÏÄ ÍÁÒËÅÔȭ 
ɉÓÏÃÉÁÌÉÔÙȾÄÉÖÅÒÓÉÔÙɊȟ ÁÎÄ ȬÆÏÒÍÁÔÉÏÎ ÏÆ ÌÏÃÁÌ ÁÔÔÒÁÃÔÉÖÅÎÅÓÓȭȢ 4ÈÅÓÅ ÌÏÎÇ-term objectives are also closely linked to 
medium-ÔÅÒÍ ÔÁÒÇÅÔÓ ÓÕÃÈ ÁÓ ȬÃÏÓÔ ÒÅÄÕÃÔÉÏÎȭȟ ȬÑÕÁÌÉÔÙ ÉÍÐÒÏÖÅÍÅÎÔȾÓÔÁÂÉÌÉÔÙȭȟ ȬÍÁÒËÅÔ ÄÉÖÅÒÓÉÆÉÃÁÔÉÏÎȭȟ ȬÈÕÍÁÎ ÒÅÓÏÕÒÃÅÓ 
ÄÅÖÅÌÏÐÍÅÎÔȭȟ ÁÎÄ ȬÒÅÇÉÏÎÁÌ ÒÅÓÏÕÒÃÅ ÄÅÖÅÌÏÐÍÅÎÔȭȢ )Î ÏÔÈÅÒ ×ÏÒÄÓȟ ÉÔ ÉÓ ÉÍÐÏÒÔÁÎÔ ÔÏ ÅÍÂÏÄÙ ÅÁÃÈ ÅÌÅÍÅÎÔ ÉÎ ÔÈÅ ÁÃÔÉÏÎÓ 
when devising rice policy such as identifying the implicit needs of consumers and residents, cultivating entrepreneurs 
and managers, reviewing the direction of R&D, and trust formation through cooperation among stakeholders.  

 

Figure 7-a: Co-occurrence network analysis about What is required for Japanese rice  
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Figure 7 -b: Co-occurrence network analysis about What is required for rice cultivation, agriculture and rural 

areas in Japan  

 

Figure 8: Policy proposals about rice policy for inducing innovation  

4. CONCLUSIONS AND POLICY IMPLICATIONS 

This study draws the following conclusions based on the above analytical results. First, if the innovation that meets the 
potential needs of consumers occurs, it may increase rice consumption, and the demand conditions for market-creating 
innovation in the Japanese rice industry are in place. This means that innovation-oriented policies or strategies to change 




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































