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Project Concept

• Promote energy transition by building and 
increasing the local and regional authorities’ 
skills to deliver, implement and monitor their 
energy plans for their local context.

• To develop a digital toolkit, to train the 
disseminators of the toolkit, and to have the 
toolkit applied by adopters in a 
use-case-based approach.  
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1 Wave
Step-WISE toolkit development and 

training of disseminators

2 Wave 
Capacity building programme  

Training and support of local and regional 
Authorities and Energy Agencies
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Non- Technical 
component

IES’ 
decarbonisation 

tools

Step-WISE 
training 
material

Knowledge 
Repository

Step-WISE toolkit

Technical component

IES’ 
decarbonisation 

tools
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Why we need the Step-wise Toolkit?
These tools facilitate the development of Clean Energy Transition Plans (CETs).

SECAP
Sustainable 
Energy and 

Climate Action 
Plan

LAEP
Local Area 

Energy Plan

SEAP
Sustainable 

Energy Action 
Plan
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What are the Clean Energy Transition 
Plans (CETs), and what do we need to 
demonstrate?
Strategic frameworks that outline how governments, organizations, or 
regions aim to achieve targets for clean energy usage, enhance energy 
efficiency, and reduce greenhouse gas emissions.

For instance, the Sustainable Energy and Climate Action Plan (SECAP):

•Objective: Achieve a reduction in greenhouse gas emissions by 2030.

Components:

• Baseline Emission Inventory: Identifies main emission sources.

• Risk & Vulnerability Assessment: Evaluates local climate risks.

• Energy Actions: Promotes energy efficiency and renewable energy. (so 
estimate the energy savings)

• Climate Adaptation: Enhances community resilience to climate change.

• Monitoring: Tracks progress and allows for plan adjustments.
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How can we 
demonstrate 
greenhouse gas 
emission 
reductions?

Which strategies 
we need to plan 
and implement?

One of the most accurate method is 
the use of the Dynamic Energy 
Simulation of Buildings

Dynamic building energy simulation 
refers to the use of computational 
models to predict and analyze the 
energy performance of buildings by 
creating a Digital Twin
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IES ICL 
Intelligent 
Communities 
Lifecycle

The Stepwise toolkit utilize 
the Dynamic Energy 
Simulation
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The Virtual Environment software is a suite of integrated building 
analysis tools that translate complex building physics and detailed 

dynamic thermal calculations.

Virtual Environment 
(VE)
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Pros:
1.Accurate Predictions: Models energy 

consumption realistically by considering dynamic 
factors.

2.Comprehensive Analysis: Identifies 
energy-saving opportunities.

3.Climate Adaptation: Evaluates building 
resilience to future climate conditions.

4.Policy Support: Helps meet regulatory and 
sustainability standards.

5.Stakeholder Engagement: Visualizations 
enhance communication with stakeholders.

Cons:
1.Complexity: Requires detailed data that can be 

difficult to obtain.
2.Resource Intensive: Time-consuming and may incur 

higher costs for software and training.
3.Uncertainty in Inputs: External factors can affect 

prediction reliability.
4.Steep Learning Curve: Requires specialized expertise 

to operate effectively.

The pros and cons of dynamic energy simulation of buildings:

CROSS THESE BARRIERS (CONS)
IES Developed iCD 
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3D urban master planning tool that assist in creating baseline and 
apply retrofit scenarios at urban level .

WORKSHOP

Intelligent Community 
Design (iCD) 
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Provides 3D visualization and stakeholder engagement features 

WORKSHOP

Collaboration 
Monitoring and 
Visualization Platform
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Roadmap visualisation 
for the implementation 
of decarbonisation 
scenarios

Provides the visualisation of the Roadmap with the scenarios for 
the energy and CO2 emission reduction
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Collect and visualises building performance data to optimize 
operationsIntelligent Control and 

Analysis (iSCAN) 
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The iVN is a network modelling and management tool that enable 
advanced analysis of local energy systems including district heating 
and storage

Intelligent Virtual 
Network (iVN) 
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WORKSHOP
• WORKSHOP: How to create the Baseline (AS IS)

• WORKSHOP: How to create and compare scenarios

• WORKSHOP: How to visualise results

10/10/2025 Confidential 16
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CASE STUDIES
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CASE STUDY 1: URBAN MODELING

Area: 140,86 km² 
Inhabitants: 388 171

- Shape (centro) and qgis file 
containing:
    - Number of floors
    - Year of construction
    - Building Type
    - Installed PV Capacity

Bologna

- GeoJSON File containing:

   - Number of floors
    - Year of construction
    - Building Type

Buildings: 31
Area: 50 132 m² 

Inhabitants: 97 841

Buildings: 1080
Area: 7 750 218 m²

Inhabitants: ~ 23 000

Area: 181,67 km² 
Inhabitants: 1 361 908

Milano

- Building’s plans and sections
- Technical reports of the
   interventions 
- Buildings’ Energy
  Performance Certificates

Buildings: 10 (2 Schools, 1 
Shopping mall, 7 Apartment blocks)

Area: 134 400 m² 
Inhabitants: ~1000 (405 

Apartments)

Area: 57,17 km² 
Inhabitants: 97 841

Udine
Area: ~ 111 km² 

Inhabitants: 13 770

Crispiano

- GIS file containing:
    - Building Type
    - Number of floors
    - Roof Type
    - Potential roof area for PV

Buildings: 155
Area: ~ 660 696 m² 
Inhabitants: ~7610

Area: 1 287,36 km² 
Inhabitants: 2 746 639

Roma

Building plans, survey reports, 
and energy requalification 
projects holding:
- Boulding geometry
- Envelope description
- Building type, Construction 
year

Buildings: 7 (1 municipal building, 1 
library, 2 schools, 2 offices, 1 sport center)

Area: ~ 16 000 m²
Occupancy: ~750 

people/day

• From raw data to a reliable energy 
baseline.
Simulation of retrofit scenarios on 
an urban scale.
Estimation of intervention costs 
and return on investment.
Engage local stakeholders with 
clear visualizations.
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Bologna 
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Bologna: 140, 86 km² 

Inhabitants: 388 171

Specific area of interest: 1080 Buildings (7 750 218,48 m²) 

Inhabitants: around 23 000 

Pilastro-Roveri is the area studied in the Greta EU project, Green Energy Transition Actions. 
The intent was to make Pilastro - Roveri area an area pioneering the process of climate 
neutrality that cities and citizens are called to undertake by 2030.

Starting from GIS FILE
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Model set up from iCD plugin in Sketchup:

Building Type (view from iCIM)

Visualization from iCIM webpage
Bologna – Neighborhood Pilastro Roveri 

https://icim.iesve.com/trial/#/metrics-viewer/68127d7f-1323-4cab-8a9b-a727f97d6721

https://icim.iesve.com/trial/#/metrics-viewer/68127d7f-1323-4cab-8a9b-a727f97d6721
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Bologna Pilastro – Intervention scenarios
BASELINE – Pre intervention

• External wall  U
value 

=2.2 ÷ 1.95 W/m2K

• Windows: U=3.17 ÷ 2.64 W/m2K

• Un-insulated Ground Floors: 
U=0.71 W/m2K

• Un-insulated Roofs: 
U=1.56 W/m2K

• Heating/DHW systems: Old/Modern natural gas 
Boilers

PASSIVE MEASURES

   🡪 Scenario 1:

21

ACTIVE MEASURES
🡪 Scenario 2: Substitution of heating system to Air 
                          source HP with COP=4 in all buildings

🡪 Scenario 3: Addition of PV panels on
                          building’s rooftops

• Ext Wall: 0.23 W/m2K
• GroundFloor: 0.29 W/m2K
• Roof: 0.24 W/m2K

• Windows U=1.30  W/m2K
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Bologna Pilastro – PEB Methodology application

Passive Measures Active Measures
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• Workflow example – Economic Analysis

Creation of an excel file 
with the following 

characteristics for each 
building

•Object ID 
•Name 
•Total floor area (m2) 
•Number of storeys 
•GlazingRatio 
•sup. Disperdente (*) [m2] 
•sup finestrata (*) [m2] 
•roof area [m2] 
•Number of DHW HP 
•Type of plant

Highlight the 
characteristics of each 

building for each scenario:

•wall insulation [W/m2K] 
•roof insulation [W/m2K] 
•windows insulation [W/m2K] 
•DHW system 
•Gen efficiency heating 
•heating type of fuel 

The excel file created 
reads if the characteristics 
are different between the 

two scenarios and 
calculates the cost of the 

intervention

The costs of the 
interventions have been 
calculated as follows for 

each building:

•Wall insulation = MITE cost 
[€/m2] * dispersing surface

•Roof insulation = MITE cost 
[€/m2] * footprint area

•Windows substitution = MITE 
cost [€/m2] * finished surface 
area (surface 
Dispersant*glazing ratio)

•DHW substitution (**)= 
Average price DHW HP [€] * n 
DHW HP per building (total 
floor area/average area served 
by a DHW HP)

•Heating HP (**) = HP price 
[€/kWt] * Thermal kW (sum of 
kWh per year/hours

The cashflows 
for the 2030 

and 2050 
scenarios have 

these 
assumptions:

•O&M costs of 1% of total plant 
intervention costs

•a percentage of costs saved 
due to the switch to electric

•an initial investment of 60% of 
the total cost

•a loan to cover the remaining 
part of the 10-year cost with 
an interest rate of 2%

•a tax break of 75% over 10 
years



This project has received funding from the European Union’s LIFE Programme for Research and Innovation under Grant Agreement no. 101120859

24

decreto MITE

isolamento coperture 

copertura ventilata 300€/m2

pareti perimetrali

esterno/diffusa 180€/m2
sostituzione chiusure 

trasparenti

serramento 780€/m2

impianti di riscaldamento con 
caldaie ad acqaua a 

condensazione e/o generatori 
di aria alda a condensazione

Pnon <= 35 kWt 240€/m2

Pnom > 35 kWt 216€/m2

impianti con pompe di calore 

aria/aria 720
€/kW
t

geotermica 2280
€/kW
t

ACS con pompa di calore 
con accumulo <= 
150l 1200€
con accumulo 
>150l 1500€

2030 2050

NPV_20           7.848.687,62 

NPV_25         21.900.568,24 

PBT                             18   

Per il calcolo dei cashflow sono stati considerati
- costi di O&M dell 1% rispetto ai costi totali di intervento sugli impianti
- una percentuale di costi risparmiati dovuti al passaggio all’elettrico
- un investimento iniziale pari al 60% del costo totale
- un prestito per coprire la restante parte del costo di 10 anni con tasso di interesse al 2%
- un agevolazione fiscale del 75% in 10 anni

NPV_20      11.269.370,31 

NPV_25      14.545.760,14 

PBT                             8   

• Workflow example – Economic Analysis
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• New EPBD Directive
Decarbonisation of the building stock by 2050 
Tackling energy poverty for a just transition to climate neutrality
Disincentive to the use of fossil fuels and incentive to install renewable sources
Sustainability throughout the entire life cycle of buildings

NON-RESIDENTIAL BUILDINGS
MINIMUM ENERGY EFFICIENCY STANDARDS

AT LEAST

16%
By 2030

26%
By 2033

Building renovation
with low performance

Energy consumption reduction targets

-16%
By

2030

-20/22%
Entro il

2035

RESIDENTIAL BUILDINGS ZERO EMISSIONS TARGET

From 2030 all new residential 
buildings

From 2028 all public buildings

From 2050 the entire heritage of 
existing buildings

From 2026 photovoltaic obligation on 
the roofs of new public and 
non-residential buildings

OTHER OBLIGATIONS

CASE STUDY 2: URBAN MODELING - MUNICIPAL BUILDINGS
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OBJECTIVES
🎯Objective
Use IES ICD to carry out Simplified Energy Audits and 
compare the results with detailed diagnoses.
📌Purpose
🏛 Generate Energy Audits for municipal buildings

💡 Identify and propose energy efficiency scenarios

🤝 Provide a simulation of the EPC Contract for the 
implementation of the works

💬Motivation

Traditional analyses of this type require very long 
times, in-depth inspections and several weeks for 
modeling. 

CASE STUDY 2: URBAN MODELING - MUNICIPAL BUILDINGS



This project has received funding from the European Union’s LIFE Programme for Research and 
Innovation under Grant Agreement no. 101120859

27

CASO STUDIO 2: MODELLAZIONE URBANA - EDIFICI COMUNALI

RESULTS
🏢 Buildings Analyzed
23 Municipal Buildings
🛠 Activity
🧱 Energy Modeling
⚙ Simulation of Efficiency scenarios (Economic and 
Financial

RESULTS:The simplified approach has made it 
possible to reduce the time to 2 weeks of work, 
significantly reducing time and resources, while 
maintaining a maximum error of 10%

BENEFITS FOR THE INSTITUTIONQuick estimate of 
national incentives (e.g. Thermal Account 3.0).
• It improves competitiveness for access to PNRR 

funds and other calls.
• Optimized planning: priorities, times, resources.
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WORKSHOP
•Discovering iCD 
Creating a model from an OSM import 
Creating geometry manually 
Object attributes 
Export e Import file CSV 
Data Painter and filters 
Adjacent buildings 
Point objects 
Solar Assessment and Roof solar Potential 
Run Simulation Options
Create a Model from GIS Files and CSV Files to Enrich.



Develop a baseline

www.iesve.com

Data Gathering 

Gather data on building 
geometry, type, energy 
consumption, system 
performance, and usage 
patterns from 
government agencies, 
utilities, research 
institutions, and open 
data platforms.

iCD model creation

ICD models create digital 
twins of real buildings to 
simulate their behaviour 
and provide a valuable 
baseline for testing and 
monitoring various 
options.

Model and simulation 

Import all essential data 
from available data sets 
into iCD. Develop a 
virtual model of your 
area. Assess with a high 
confidence a baseline for 
you decarbonisation 
journey. 

Review Results 
A reliable baseline model 
is crucial for a successful 
zero-carbon journey, 
providing a stable 
foundation for future 
enhancements and 
ensuring confidence in 
the process.

we can provide 
templates and 

examples.
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WORKSHOP part 2
•Results visualisation
•Scenarios
•Time Dimension e Multi-year simulation
•Basic Carbon Emissions Analysis
•Basic Cost Analysis
•Creating a custom attribute

PART 1 and 2 - Extra Features
•Boundaries
•Accessibility Assessment
•Walkability Boundaries
•Complex Geometry



Identify and analyse potential actions

Identify high emitters
Engage with stakeholders 
that have a potential of a 
high impact on carbon 
emission reductions. Start a 
conversation, understand 
their view on 
decarbonisation and actions 
taken up to date. Include 
their perspectives and plans 
in decarbonisation 
scenarios. 

Sort archetypes
Identify groups of similar 
buildings that can benefit 
from the same upgrades. 
This will help to apply the 
changes to the model. Most 
importantly, it will 
streamline a process of 
future incentives design to 
help certain parties and 
community groups to 
achieve the set goals. 

Create scenarios
Create scenarios, and 
investigate their impact by 
running multiple simulations 
using ICL technology. iCD 
tool allows to investigate 
larger range of various 
solutions. This ensures a 
selection of the best ones, 
and in the most beneficial 
sequence. 

www.iesve.com

we can provide 
templates and 

examples.



Thank you

Amisha Panchal (IES)
Amisha.Panchal@iesve.com
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