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Abstract  

Within the ongoing LUMAT cooperation project (https://www.interreg-

central.eu/Content.Node/LUMAT.html), financed by the Interreg Central Europe 

programme, including 7 countries, the Italian pilot area involves 22 municipalities 

of the Metropolitan City of Turin working together in order to define a management 

structure of Homogeneous Zone n.11 (HZ #11) of Turin Functional Urban Area 

(FUA).  

Through a series of workshops, the municipalities were involved and trained for  

building a shared Functional Urban Area identity, evaluating their Ecosystem 

Services, managing their land use conflicts and involving citizens in all spatial 

decision-making processes. This cooperation brought, in each participating country, 

to the construction of an Action Plan for the definition of the Integrated 

Environmental Management Strategies for the Functional Urban Areas.  

In this context, the Italian FUA agreed on the use of a tool for facilitating the 

decision-making processes in a complex environment such as the inter-municipal 

agglomeration. Thus, the representatives of the municipalities were supported in the 

definition of a common and shared data platform through the use of the Interactive 

Visualisation Tool (InViTo), a web based mapping tool developed by SiTI. 

Through the visualization of tematic maps, municipalities can discover how the 

territory can develop territorial resilience to specific large scale projects, thus 

providing important information to decision and policy makers before the approval 

of design or funding. 

The paper discusses the method built for the project development, from the 

involvement of Public Administrations to the implementation of the strategy 

described in the Action Plan. 

 

1. Introduction 

Urban systems are scientifically demonstrated to be a main actor in the global climate change (UN-HABITAT, 

2011; Hsu et al., 2018a, 2018b). Energy consumption, land use, waste of water, air, noise and light pollution are just 

some of the effects generated by human activities. As urban population is constantly increasing, the urgency of a 

new approach in the organization and functional dynamics of urban agglomerations is evident (Bansard, Pattberg & 

Widerberg, 2017; Estrada, Wouter Botzen & Tol 2017; Melis, Masala & Tabasso, 2015;                    & 

Theys, 2014). 
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Different initiatives such as the Convenant of Mayors, C40, or the Cities for Climate Protection program (CCP) 

establish their basis for activities against climate change on a diffused network between cities (C40 CITIES, 2005; 

Covenant of Mayors Office, 2008). In Europe, other kinds of partnerships between cities is possible through the 

cooperation and participation in EU project and programmes such as Horizon 2020 

(http://ec.europa.eu/programmes/horizon2020/), LIFE (http://ec.europa.eu/environment/life/), Interreg 

(www.interregeurope.eu/), and several other programmes. All these initiatives include specific calls for promoting 

sustainable approaches in re-thinking European cities. In particular, many programmes focus on finding new 

methodologies for renewing long-standing settlements, as the many European historical cities are, in order to make 

them sustainable and resilient to present and future changes.  

A common problem for many European cities due to the presence of industrial areas grown during the last two 

centuries which are partly abandoned in the last decades and partly obsolete and resource consuming, thus showing 

an inappropriate infrastructure in size, technologies and sustainability. Most of them has a big impact on territory, 

both environmentally and economically, thus affecting different municipalities and the its whole functional 

economic unit, namely the Functional Urban Area (FUA), as defined by OECD, 2013.  

In order to deal with the lack of cooperation between municipalities and overcome the problem related to the 

management of the territory, the Interreg Central Europe programme promotes the construction of projects dedicated 

to the management of natural resources for sustainable growth. The aim of this kind of programs is to promote the 

cooperation among countries aimed at improving an integrated environmental management of FUAs “to m k  th m 

mo        b   p    s”. 

In this context, the paper describes the experience within LUMAT, a cooperation programme financed within the 

Interreg Central Europe programme, dedicated to the definition of sustainable land use and integrated environmental 

management in seven FUAs of Central Europe. 

 

2. The LUMAT methodology 

Th  p oj  t’s obj  t     s th   mp  m  t t o  of Sust    b   L    Us      p  ot p oj  ts    I t g  t   

Environmental Management in 7 Central European Functional Urban Areas. The LUMAT partnership involves 

cities, regions, environmental agencies and research institutions aimed at developing integrated "Functional Areas 

Management Strategies (FAMS)" with shared transnational territorial and scientific competence. FAMS include 

planning strategies supported by innovative technologies. Based on a common strategy and through the use of new 

interactive information tools, local partners involved local stakeholders in the definition of local action plans and 

pilot/demonstration projects for land and soil including information base and tool for the management of urban-peri-

urban relationships.  

Tools on FAMS methodology and participation become integrative part of FAMS to get more liveable places 

starting with the pilots in all regions. The focus of the project is on successful brownfield redevelopment, green 

infrastructure, and sustainable land use on contaminated land. 

I  It  y  FUAs     t f    by OECD (2013)      ot   st tut o    z  . N    th   ss  th  OECD’s FUA of Tu    

coincides with the boundaries of Turin metropolitan city. With the National Law no. 56, issued on the 3rd of April 

2014, all Italian metropolitan cities had the possibilities to divide the territory on a number of "Homogeneous 

Zones" (HA), as optimal areas for the organization in a partnership of municipal services. These homogeneous zones 

  spo   to OECD’s   f   t o  of fu  t o          s functional economic unit. Thus, within the LUMAT project, the 

FUA identified by the Italian partners (SiTI - Higher Institute on Territorial Systems for Innovation, and Città 

Metropolitana di Torino) is represented by the Homogeneous Zone n. 11 (HA #11) of the Metropolitan City of Turin 

(LUMAT project, 2016).  

Within this area, 22 Municipalities accepted the LUMAT challenge and actively worked to define a shared 

management structure of FUA through different steps of a methodology which is conceived as a replicable model. 

The LUMAT partnerships worked to build this whole model which was locally adapted by the Italian partners in 

order to best deal with Italian policies and local needs. 

The method is based on a series of workshops, training and public events, planned in order to build the capacity 

among people acting at the local scale. In particular, four workshops were organized for involving and training the 

municipalities in the following issues: 

  the construction of the identity of their Functional Urban Area; 

 the evaluation of  FUA Ecosystem Services; 

 the management of FUA land use conflicts; 

 the citizens involvement.  
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2.1  LUMAT tools 

The methodology shared among LUMAT partners also includes the use of spatial Decisions Support Tools (sDSS) 

as instruments for facilitating the decision-making processes in a complex environment such as the inter-municipal 

agglomeration. As other European partners, the Italian team agreed on analysing its pilot area through the use of the 

Interactive Visualisation Tool (InViTo), a web based mapping tool developed by SiTI (Pensa & Masala, 2014; 

Pensa et al., 2014). 

InViTo is conceived as a toolbox, which provides a visual support to the analysis and communication of both 

georeferred spatial and non-spatial data. It aims at facilitating the processes of policy and decision making, focusing 

on data sharing and information visualisation as a vehicle for the public involvement in the planning processes. 

Based on simplicity for a more efficient communication between the parties and a more confident tool to trust on 

(Portugali et al., 2012; Massoudi & Vaidya, 2018), it generates maps, where information and localisation are 

correlated so to provide an essential instrument for the knowledge of urban dynamics in the definition of specific 

policies (IBM, 2014; Ringenson, et al., 2018; Google LLC, 2018). This platform has a double function. First, it 

allows geo-data to be mapped and filtered in order to monitor the present land uses, pointing out critical issues or 

outlining opportunities. Second, it allows the production of maps which can be weighted on the basis of different 

parameters thus enabling the discussions among the involved stakeholders. 

In this context, the Public Administrations were provided with methodologies and tools for the sharing of 

information both among municipalities, and between them and citizens. The representatives of municipalities were 

supported in the definition of a common and shared data platform in which all the official spatial data relative to the 

FUA boundaries were included.  

Thus, a series of geo-datasets was uploaded in InViTo (http://www.urbantoolbox.it/project/lumat-en/): transport 

infrastructures, cultural heritage, environmental protected areas, flood zones, industrial zones, touristic 

accommodations, paths and point of interests, masterplan parcelling, anthropized areas. 

 

Figure 1 - Identification of areas of interests for the municipalities involved in the Italian case study of the LUMAT project. 
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As first step, municipalities were asked to provide data about areas of interest (AoI) within their territories (green 

areas, brownfields, greenfields, new projects to be defined...), with a number of information (localization, attributes, 

description of their particular features and elements) for better understanding their possible uses. Those areas were 

input in InViTo and shared among all the municipalites (Figure 1). 

Once this dataset was ready, it was presented in a meeting with the involved municipalities, in which both 

politicians and technicians were invited to provide their opinions and feedbacks. Datasets describing the territory 

were showed to the audience and put in relation to each other, in order to check the reliability of included data and 

the possible lack of other elements. Then, some specific data were filtered in order to address the discussion towards 

a specific topic. In this case, the discussion focused on bikepaths and touristic points of interests such as cultural 

heritage elements, environmental sites such as the UNESCO protected zone included in the FUA. While projected 

on a wall screen, InViTo interface generated a map in real time which outlined in green the areas more suitable for 

touristic purposes, while in red, it highlighted all the areas with no attractivity (Figure 2). This map brought the 

discussion to consider the reasons why those red areas were not attractive and which kind of interventions could 

have improved their appeal to not-local people. Finally, all these elements have been considered in relation to the 

areas of intersets previously identified by each municipality, helping public stakeholders in intuitively understand 

the relation of each AoI with their surrounding, giving evidence of the context in which each intervention should be 

located. 

 

 

Figure 2 - Creating development scenarios through changing the indexes values. 

 

Both politicians and technicians positively valued the tool, firstly, as a stimulator of debate and, secondly, as an 

important support for decision-making processes. In particular, they appreciated the possibility to visualize the entire 

area at once, providing a general “perception of the whole” of FUA, where municipal boundaries were out of the 

cosiderations on environmental needs and necessary solutions. 

The steps defined by the Action Plan will be implemented in the next months within the pilot area located in the 

FUA. The pilot area was identified to test a model of integrated environmental management. Here, the development 

strategies will be discussed in order to highlight the main opportunities and the most urgent critical issues to be 

solved for the whole area. The ecosystem services will be input in InViTo and related to the infrastructural elements 

and territorial peculiarities in order to provide further geo-referred maps of the FUA, describing how the territory 

can develop urban resilience to specific interventions projects. This will provide important information to decision 

and policy makers before the approval of design or funding. 
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3. Conclusions  

Since LUMAT is an ongoing project, final ouputs and results still need to be completed. Nevertheless, it is already 

evident that LUMAT project represented an opportunity for Homogeneous Zones n.11 of the Metropolitan area of 

Turin. HZ#11 has been integrated in a vision where the concept of sustainability applied to an integrated land use 

management, provided the chance for improving the quality of an entire territorial system. The most relevant results 

of the projects are, on one side, the political strategy to group all the municipalities into one cohesive identity 

agreement, and, on the other side, the advantages demonstrated by the use of technological tools to support the 

decision-making with scientific analysis: this showed how highly stressed areas can find a more environmental 

friendly model to challenge the future. The main results from the application of the strategy at local level are the 

definition of a local Action Plan, that will guide future cooperation activities within the Homogeneous Zone, and the 

development of a pilot action that can be used as a test for future development projects to be implemented in the 

area. 

Acknowledgements  

The case study described in this paper has been developed under LUMAT project, financed within the Interreg 

Central Europe programme, dedicated to the thematic priority of natural and cultural resources. 

References  

1. Bansard JS  P ttb  g PH  W    b  g O. “C t  s to th    s u ? Ass ss  g th  p  fo m     of t   s  t o    mu    p     two ks    g ob   

cl m t  go        .” International Environmental Agreements: Politics, Law and Economics. Netherlands: Springer; 2017; 17(2): 229-246. 

2. C40 CITIES. 2005. https://www.c40.org/ (accessed September 10, 2018). 

3. Covenant of Mayors Office. Covenant of Mayors for Climate & Energy. n.d. https://www.covenantofmayors.eu/en/ (accessed 09 01, 2008). 

4. Estrada F, Wouter Botzen WJ, Tol  SJ. “A g ob     o om    ss ssm  t of   ty po     s to.” Nature Climate Change, 2017: 403–406. 

5. IBM. «A New Blueprint: How Chicago Is Building a Better City With Big Data.» People 4 Smarter Cities. 2014. 

http://people4smartercities.com/series/new-blueprint-how-chicago-building-better-city-big-data (consultato il giorno January 12, 2015). 

6. Google LLC. Environmental Insights Explorer. 11 09 2018. https://insights.sustainability.google/ (accessed September 13, 2018).  

7. Hsu, A., O. Widerberg, A. Weinfurter, S. Chan, M. Roelfsema, and K. and Bakhtiari, F. Lütkehermöller. Bridging the emissions gap - The 

role of nonstate and subnational actors. The Emissions Gap Report 2018. A UN Environment Synthesis Report, Nairobi: United Nations 

Environment Programme (UNEP), 2018a. 

8. Hsu  A g     t   . “G ob      m t    t o  of   g o s  st t s     bus   ss s.   s    h   po t.” N wC  m t  I st tut   PBL D t  Driven Yale. 

2018b. http://bit.ly/yale-nci-pbl-global-climate-action (accessed September 14, 2018). 

9. LUMAT project. «DELIVERABLE D.T1.1.1 - Transnational Report on Policy Framework related to FUAs.» Interreg Central Europe. 

November 2016. https://www.interreg-central.eu/Content.Node/LUMAT/D.T1.1.1-TRANSNATIONAL-REPORT-ON-POLICY-

FRAMEWORK (accessed April 02, 2018) 

10. Massoudi M, Vaidya A. “S mp    ty     Sust    b   ty: Po  t  s f om Eth  s     S      .” Sustainability 2018;10 (4): 1-19.  

11. Melis G, Masala E, Tabasso M. “F om th  Sm  t C ty to th  P op  -F      y C ty: Us b   ty of too s       t     u b   p      g.” I  

Handbook of Research on Social, Economic, and Environmental Sustainability in the Development of Smart Cities, edited by Andrea Vesco, 

& Francesco Ferrero, 363-381. Hershey, Pennsylvania: IGI Global - Information Science Reference, 2015.  

12. OECD. “D f   t o  of Fu  t o    U b   A   s (FUA) fo  th  OECD m t opo  t     t b s .” Definition of Urban Areas. Paris, September 

2013. 

13. P  s  S  M s    E. “I   To: A  I t    t      su   s t o  Too  to Suppo t Sp t    D   s o  P o  ss s.” In Pinto NN, Tenedorio JA, Antunes 

AP, Roca Clader J, editors. Technologies for Urban and Spatial Planning: Virtual Cities and Territories.  Hershey, PA: IGI Global Book; 

2014. p. 135-153.  

14. Pensa S, Masala E, Lami IM, Rosa A. “S    g  s k ow  g:   t   xp o  t o   s   suppo t to p      g.” Proceedings of the ICE - Civil 

Engineering 2014; 167 (5): 3-8. 

15. Portugali J, Meyer H, Stolk E, Tan E. Complexity Theories of Cities Have Come of Age. Berlin Heidelberg: Springer, 2012. 

16. Ringenson T, Höjer M, Kramers A, Viggedal A. “D g t   z t o      E    o m  t   A ms    Mu    p   t  s.” Sustainability 2018, 10(4): 1-

16. 

17. UN-HABITAT. “C t  s     C  m t  Ch  g : G ob     po t o  Hum   S tt  m  ts 2011.” UN-HABITAT for a better urban future. 2011. 

https://unhabitat.org/books/cities-and-climate-change-global-report-on-human-settlements-2011/ (accessed September 03, 2018). 

18.          E          A, Theys J. Cities as key players for the transition towards a post-carbon society: A French perspective - Foresight 

Report. French Ministry for Ecology, Sustainable Development and Energy, 2014. 

 


