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New scenarios for the
Metropolitan City of Cagliari

The recently established (2016) Metropolitan City of Cagliari
(MCC) comprehends 17 Municipalities of South Sardinia, including
Cagliari, the regional capital. The population is approximately 430k
inhabitants, and an area of 1,248 km². The area is surrounded by
mountains to the East and on the West, by the Gulf of Cagliari to
the South, and by the agricultural Campidano plain to the North.
In 2018, the MCC started the works for its first planning initiative,
the Territorial Strategic Plan, which is going to set the development
framework for future physical planning. However to date, no intermunicipal planning have been carried on. Hence, developing a
new strategic plan for the area represents a challenge and an
opportunity for innovation, both in technical and socio-cultural
terms for the local community.
This study represents a first attempt to reasoning on possible
future development scenarios, in line with the IGC assumptions
and perspective on territorial technology innovation.

In the last decades, while the MMC faced overall stable trends
in population growth, affected mainly by limited a movement of
population for the inner small towns of Sardinia and very limited
immigration flows, the Municipality of Cagliari lost approximately
30% inhabitants in favor of neighboring municipalities within a
15-20 km radius, due to market dynamics. The MMC needs to
balance spatial development patterns in terms of infrastructures
and services.
Michele Campagna with Chiara Cocco and Elisabetta Di Cesare
organized 2 workshops within the guidelines of the IGC as design
studio exercise at the Department of Civil and Environmental
Engineering and Architecture. The WSs were conducted in
October 2018 using Geodesignhub, after the set of evaluation
maps were created in August 2018 using ESRI ArcGIS. The
first WS was held within the Spatial Planning Course of the Civil
Engineering MSc program, concerned a study area of 80x80 Km
including the whole MCC, and involved 58 students. The second
WS was held within the Architecture BSc program, concerned a
nested area of 20x20 Km, and involved 76 students. Running 2
WSs in sequence allowed experimenting the change of scale in
the design as the architecture students had to comply with the
design earlier developed by the engineering students.

Growth Scenario

3 Territorial dynamics scenarios
Population

Low

as-is

Fast

2035

-10-15%

+25,000

+10-15%

2050

-20-25%

+50,000

+20-25%

Major Innovation Assumptions
• WAT 2035 5 WATERSEER, WAT 2035/2050 2 WATER RETENTION
• AGR 2035/2050 1 ORGANIC AGRICULTURE, AGR 2035/2050 5 AGROTURISMO,
AGR 2035/2050 12 ROOFTOP GARDENING, AGR 2035/2050 15 DRONES IN
AGRICULTURE
• GRN 2035/2050 5 INTEGRATION OF VEGETATION INTO BUILDING DESIGN,
GRN 2035/2050 6 GENETICALLY MODIFIED TREES AND ENGINEERED TREES,
GRN 2035 12 GREEN ROOFS
• ENE 2035 3 SOLAR ROADS, ENE 2050 12 SMALL WIND POWER ON POWER
PYLONS, ENE 2035 4 TIDAL POWER
• TRA 2035 7 ELECTRIC AUTONOMOUS VEHICLES (EAV), TRA 2035 13
REDEFINING BIKING WITH BIKESHARES AND E-BIKES, TRA 2035/2050 5
HYPERLOOP TRANSPORT, TRA 2035 16/17 TRANSPORTATION NETWORK
WITH SUSTAINABLE ENERGY INFRASTRUCTURE
• IND/COM 2035 8, RENEWABLE ENERGY SOURCES, IND/COM 2035 2 INDUSTRIAL
ROBOTICS, IND/COM 2035 3D PRINTERS AND CNC DEVICES
• RES 2035 1 BUILDING INTEGRATED SOLAR PV PLUS STORAGE, RES 2050 6
3D PRINTED BUILDINGS AND MATERIALS,
• MIX 2035 11 SMART CITY AS SMART SYSTEMS, MIX 2035 12 INNOVATION
DISTRICTS
• HIST1 VIRTUAL REALITY, HIST2 SMART APPS LOCATION BASED SERVICES

The EarlyAdopter team started locating green Energy Infrastructures
(i.e. Eolic and photovoltaic) in the South-North axis to compound
existing commercial-industrial land-uses. The transport network
was extended with light rail to enhance connectivity between
the Eastern settlements to the center and the South East Coast.
The Eastern and Western edges were preserved to consolidate
existing green infrastructure, while further industrial development
was maintained nearby the existing plants. New areas for mixed
uses and low density residential areas were located in the
central areas with decreasing intensity of use from the center to
the outer edges. The development for the 2050 was planned
to accommodate further demographic growth aiming at reaching
the given target for all the systems. As results the 2050 design
included a central more developed area surrounded by a green
belt. Innovations were considered used in particular to address
water (i.e. WAT 2035 5), energy (e.g. ENE 2035/2050 and ENE
2035 3) and transport (i.e. TRA 2035/2050 5) issues.

Existing situation: 2020

Early adopter: 2035

Early adopter: 2050

General Assumption

The Late Adopter team started the design considering the Blue
Infrastructures and Mixed use together with Transport infrastructures
to address current issues in the central area of the Metropolitan
City. Accessibility and connectivity were considered important as
well as water supply and hydrological risk reduction. The Eastern
and Western areas were preserved mainly as green areas for
agriculture and forest uses. The central development was thought
as a network of higher density single or multifunctional poles. The
development for the 2050 was planned to accommodate further
demographic growth aiming at reaching the given target for all the
systems. Similarly to EA2050 the LA2050 design included a central
more developed area surrounded by a green belt, though with a
different use patterns. Innovations were considered in particular
to re-think industry development (i.e. IND/COM 2035 2) transport
infrastructure (e.g. TRA 2035 7 and TRA 2035 17) and green energy
production (i.e. ENE 2035 3).

Population growth and ageing, spatial concentration, water
resource scarcity, increase in food demand, increase in (green)
energy demand.
• Water Infrastructure: reduce hydrological risk and limit resource pollution – The
MMC currently does not have supply issues anymore
• Agriculture: protect prime soils, promote bio products and foster innovation in
production to address desertification processes, climate change, and possible future
shortage of water.
• Green Infrastructure: enhance connectivity, and expand protection to natural or
semi-natural areas
• Energy: increase green production through technology innovation, promote local
production
• Transport Infrastructure: improve accessibility to most populated areas, and the
level of service of current road infrastructure. Improve the light-rail network. Foster
active travelling in recreation to leisure and cultural heritage accessibility.
• Industry and Commerce: promote technology innovation and balance spatial
distribution within the MMC to reduce workers commuting
• Residential Lower Density: accommodate demography growth limiting fragmentation
• MIX Residential with commerce and services: accommodate demography growth
with densification, and enhance accessibility to commerce and services
• Institutional: Promote locational accessibility and balanced spatial distribution
• Cultural Heritage: preserve historic centers and protect archaeological sites
enhancing fruition

Late adopter: 2035

Late adopter: 2050
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Evaluation Maps

The Non-Adopter team started the design considering the
improvement of the Transport and the Blue Infrastructures of primary
importance as well as preservation and management of the rich
Cultural Heritage resources in the area. Renewable energy and
Green Infrastructures were also considered of major importance.
Change patterns reinforce connectivity along the coast aiming
at supporting tourism development. Residential development
was distributed in the North-Eastern and Eastern part of the
more developed areas, and more space for green infrastructure
and agriculture was preserved in the West/North-Western and
South-Eastern areas respectively. Mixed uses were preferred to
Lower Density Housing in order to contain urban sprawl and soil
consumption. While no substantial technology innovation was
considered by the Non-Adopters, technology changes included the
promotion of sustainably building and transport (i.e. promotion of
car and bike sharing), as well recovery of traditional agricultures
relying on currently existing innovation.

9 IGC systems +
Cultural Heritage
The Metropolitan City of Cagliari
features archaeological sites
since bronze age and medieval
historic centers. Cultural heritage
represents a valuable resource
for quality of life and tourism.
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Non-adopter: 2035

Non-adopter: 2050
Study area 80x80 Km - 5 Sessions * 3 hours:

Collaborative Negotiation as a Geodesign Method
DESIGN
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S 1- Diagrams: 3/each by participants by system (1 with technology

NEGOTIATION

available in 2020 + 1with innovations available by 2035 + 1 with innovations available
in 2035-2050)
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NEGOTIATION

80x80 Km

20x20 Km

• Design studio: 2 classes (58 MSc + 76 BSc students)
• Short time: 15 class hours each
• No previous knowledge by participants

Results

• Very fast learning curve on planning issues, geodesign methods
(e.g. collaboration, negotiation) and technology
• Excellent group-working experience
• Awareness rising and capacity building
• Complete reporting by groups
• Success of teaching experience above expectations
• (Some) scale coordination (i.e. 80x80, 20x20 Km.)
• Good data produced for further research

Limitations

• Space for improvement in final design quality
• Students involved only in the intervention phase

High level model of the geodesign study process in
Business Process Model and Notation (BPMN) language.

Adaptation

Innovation

Dynamics Scenario

Time
horizon

EA35

Available 2035

As-is
(group choice)

2035

EA50

Available 2035-2050

Fast growth
(group choice)

2050

LA35

None

Fast growth

2035

LA50

Available 2035-2050

Fast growth

2050

NA35

None

As-is

2035

NA50

None

As-is

2050

CULTH

Features

Study process model

S 2/3/4 – Synthesis v1/2/3
S 5 – Negotiation: (E/L/N) A35- (E/L/N) 50

INST

Study area

IND

PRESENTATION

Future developments

• New geodesign studio in 2019
• 50 class hours
• Students involvement since the assessment phase (i.e. full
geodesign workflow)
• Possibility for the students to participate to real-world study
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