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WP 3  - Med-EcoSuRe
Cross-border Living Lab initiative

Collaboration between 
ACADEMICS, DECISION MAKERS AND STAKEHOLDERS
(companies, energy managers, ESCOs, etc..)

Objective: 
turn university managers into active players,  
contributing to the co-creation and experimentation 
of emerging ideas, implementing different scenarios 
and innovative concepts. 
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The Mediterranean cross-border Living Lab  (LL)

is coming up with the notion of working with stakeholders to produce research towards innovative solutions

Traditionally… 
considered as merely “passive 
technical or administrative” subjects to 
whom new approaches and solutions 
are simply proposed 

New collaborative…
active players contributing to the 
co-creation and experimentation of 
emerging ideas, breakthrough scenarios 
and innovative concepts.
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Physical tools/Pilots 

Digital tools/soÿware 

MED Cross-border Living Lab Network
Actors & Experts of Community

PEOPLE & KNOWLEDGE

TOOL-KIT

user community 
(Building Managers)

Business community 
(SOLARTIS)

Public Organization 
(MEDREC + ANEA)

Other Companies 
& Key actors

Interaction
WP3 + WP4 + WP5 

International Platform / data CMS
TOOLSteering Board [SB]

Best Practice

Innovative scenarios

EE Retrofit Measures

The Mediterranean cross-border Living Lab  (LL)
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Students

Researcher

Companies

Building 
managers

Public 
Organization

5 Stakeholders
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Students

Researcher

Companies

Building 
managers

Public 
Organization

Researchers can deepen their theoretical   
  investigation and get study cases

Building managers    
 can get the   solutions that 
fits   to their specific needs

 Companies can get and experiment new 
 and innovative ideas

Public organizations can 
get increased concern of 
issues co-identified with 
researchers

Students will   
 implement  their 
awareness in  the field of 
EE and the rule of smart 
human behaviour

Benefits for Stakeholders
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LOCAL LIVING LAB

ACTIVITIES Implementation 

LL Action Plan 

Physical Place of Living Lab Digital Twin of Living Lab 
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LOCAL LIVING LAB

Development  of the  LIVING LAB

LL Action Plan 

Physical Place of Living Lab Digital Twin of Living Lab 
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AUGMENTED Digital Twin of Living Lab 
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concept

real-life setting

RETROFIT as

EXPLORATION EXPERIMENTATION EVALUATION

INNOVATION PROCESS

living lab

innovators, users and stakeholders

common objectives

common procedures

University as
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UNIVERSITY BUILDING RETROFIT as

EXPLORATION EXPERIMENTATION EVALUATION

INNOVATION PROCESS

KNOWLEDGE 
FRAMEWORK

1

ANALYSIS OF 
CRITICALITIES

INTERVENTION
POST-
MANAGEMENT

2 4 5

PLANNING AND 
DESIGN

3

5 phases
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Phase 0

real-life setting

living lab approach

innovators, users and stakeholders

common objectives

common procedures

to university retrofit 

collaborative 
schemes

SUSTAINABILITY

who

what

Decision 
Makers

Building 
Managers

Energy 
Managers

Academics
Students

End-
users

+ Stakeholders

University Building

how

ENERGY EFFICIENCY

INDOOR ENV. QUALITY

University 
Community

Common
Targets!

best path: 
BIM > Digital Twin
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Phase 0

high

existing

Define quality targets!
EN

ER
GY

EF
FI

CI
EN

CY

INDOOR ENVIRONMENTAL COMFORT 
ARCHITECTURAL INTEGRATION AND AESTHETIC QUALITY

State of the Art

low

medium

A B C

Targeted Quality
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Phase 0

LOGICAL MATRIX

KNOWLEDGE 
FRAMEWORK

1

ANALYSIS OF 
CRITICALITIES

PLANNING AND 
DESIGN

INTERVENTION
POST-

OPERATION

2 3 4 5

WHAT

HOW

WHO
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Phase 1

Using BIM platform

2. Verify data completeness
(Review/control)

IEQ Data

Energy Data

Building Data
4. Organize a 

Building 
Survey

5. Conduct a 
Energy Audit

7.  Conduct a
 IEQ survey

6. Perform IEQ 
measurement

8. Organize the Knowledge 
Framework

Best Path

Start

YES1. Collect existing documents

NO

NO

DATA Checklist

Decision 
Makers

Building 
Managers

Energy 
Managers

Academics

Students

Officers
 workers

Stakeholders

KNOWLEDGE 
FRAMEWORK

Workflow

Knowledge 
Framework
data 
collection

Who is involved?
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Phase 2

2. Perform virtual 
simulations on building 

performance

IEQ Data

Energy Data

Building Data

1. Verify normative 
compliance (minimal 
requirements)

3. Determine the gap to 
reach defined targets

4. Compare quantitative 
and qualitative data

ANALYSIS OF 
CRITICALITIES

Workflow

6. Define the framework of 
needs 

Start

YES

NOCriticalities report

5. Perform a multicriteria 
analysisFramework 

of needs
(input for 
design
criteria)

Criticalities 
Report

Knowledge 
Framework
data 
collection



 Convegno       UNIVERSOstenibilITA’ 
la transizione digital-green dei luoghi del sapere

Napoli, Mostra d’Oltremare
Venerdì, 25 marzo 2022

Phase 3

2. Define specific design 
objectives

IEQ Criticalities

Energy Criticalities

Building Criticalities

1. Consult the Abacus 
of Retrofit Solutions

PLANNING AND 
DESIGN

Workflow

3.  Search for appropriate 
technologies at local level

4. Involve local companies 
and experts

5. Define 3 retrofit scenarios 
(technological-mix)

6. Verify scenarios accuracy 
running virtual simulations

7. Elaborate cost-benefit 
analysis for each scenarios

9. Elaborate an action plan 
(budget and time)

8. Elaborate the single 
projects

YES

NO

Action Plan of 
retrofit 
interventions

Start

Framework 
of needs
(input for 
design
criteria)
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Phase 3

PLANNING AND 
DESIGN

Example of 
content

CO
ST

 

SCENARIO LOW: 
external insulation + high 
quality fixtures

SCENARIO MEDIUM: 
Ventilated façade + external 
solar shadings  +  smart 
windows 

SCENARIO HIGH:
Double skin façade + 
integration of PV + green roof 
+  Building Management 
System

EE class G > D EE class G > B EE class G > A+

low 

low + 20%

low + 50%
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Phase 4

1. Tendering & 
Commissioning

INTERVENTION Workflow

YES

NO

Ordinary Maintenance

Extraordinary Maintenance 
(retrofit)

Deep renovation

Emergency Intervention

Type of interventions: 

2. Execution & 
Construction

3. Quality Control and 
acceptance test

4. Hand-over

Best Path:  BIM

Construction workshop 

As-built 
docs and 
certificates

Action Plan of 
retrofit 
interventions

Start
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Phase 5

2. Facility 
Management

3. Building Operation

4. Energy Management

START AGAIN FROM 
PHASE 1

POST- 
OPERATION

Workflow

Best Path:  Digital Twin

As-built 
documentationStart

IEQ Data

Energy DataAsset
Information
Model

1. Monitoring and 
measurement Data 
Collection

Building Data

Energy Data
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CIRCULAR PROCESS

QUALITY PROCESS

KNOWLEDGE 
FRAMEWORK

1

ANALYSIS OF 
CRITICALITIES

PLANNING AND 
DESIGN

INTERVENTION
POST-

OPERATION

2

3

4
5
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What is the TOOLKIT?
Innovative, interactive, bottom up and partecipative (Living Lab) 
programme of training and education for technicians and students on 
the energy retrofitting of the university building, with a list of 
suggestions for the management and sharing experience” 

Why the TOOLKIT?
For their innate research & innovation nature, universities can act as 
real-life laboratories (LL) where to collectively experiment and share 
innovative retrofitting processes and solutions, as catalyst for 
Eco-Sustainable Renovations in the Med- Area.

TOOLKIT target?
University managers and communities committed in sustainability 
goals, and intended to approach an innovative retrofitting process…

TOOLKIT OF PASSIVE SOLUTIONS 
DESIGN FOR HIGHER EDUCATION 

BUILDINGS RETROFITTING 
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1395

1865

Convent of Santa Verdiana

Female Prison

1980 - 1990
New project for the School of Architecture of 
the University of Florence
(Prof. Arch. Roberto Maestro)

THE PILOT BUILDING OF SANTA VERDIANA

PILOT BUILDING ADDITION
(first floor on pilotis)
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2017
New project for a multifunctional building in the 
north of the pilot building

2000
The ground floor of the pilot building is closed to 
host two new student rooms
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New Main Entrance 
of the School of Architecture

New multifunctional building

The pilot building with its corridor is the natural entry point to all the 
university spaces of Santa verdiana

Largo P. Annigoni

TODAY
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GROUND FLOOR
    G16 ~ BeXLab, 94 mq
    G17 ~ ex professors’ room, 90 mq
 
FIRST FLOOR
    AULA 19 ~ ex aula magna, 213 mq

THE PILOT BUILDING OF SANTA VERDIANA
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grazie per l’attenzione

antonella.trombadore@unifi.it


