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2. Initial state of strategic issues

2.1. Energy strategic asset management

Focusing on the development and the implementation of  SAM (strategic assets management) methods and tools for Social housing companies, ESAM  tool  includes also energy’s management issues (E-SAM).

Describing aims and targets of ESAM, first of all has to be taken in account the fact that, even if in Europe Social housing sector is facing common problems, the national contexts can be very different each another.

Italian situation has some peculiarity. First of all, Italian social housing companies’ assets management is not totally on charge of the companies themselves, that are more similar to facility management companies.  So, a SAM in an Italian company could be something of completely different as, for instance, a German or a France one.

It means that the energy performance of buildings has to take in account that it can be integrated in strategic asset management in different ways.  According to the discussion that the partnership of the project has in the first phase of analysis, ATC’ tool is more similar to the Germans’ “Energy alone”. 
Building energy certification is compulsory in Italy (under law 311/06 that amended the previous law 192/05), for new buildings and renovations with surfaces over 1000 m2. In fact, law 122/08 cancelled the obligation to attach a copy of the energy certificate to buying, selling and leasing contracts.

Publication of national guidelines covering building energy certification is imminent, but in the meantime energy certification has been replaced by energy qualification, except in regions and independent provinces that have already passed legislation and set up their own certification system (eg. Provincia di Bolzano,  Regione Lombardia,  Regione Liguria, etc.). In fact, this issue is mostly dealt with on a regional level in Italy.

The certificate in energy qualification must be authenticated by the director of works for new builds and renovations and submitted to the local Council together with the end of works declaration. If this certificate is not submitted, the end of works declaration is incomplete.  

The certificate in energy qualification of buildings is basically different from certification due to the absence of attributing a class of energy efficiency concerning the said building and who issues the certificate. In fact, certificates in energy qualification can be issued by any qualified technician who is member of a professional order or guild, whereas the energy certification must be issued by an independent and qualified body, whose pre-requisites will be established in the Guide Lines.

On the subject of energy efficiency in buildings (LR n. 13 dated 28 May 2007) Piedmont’s regional law has introduced the energy certification for new builds and renovations for all buying, selling and leasing contracts. Regulations have not, however, been published yet, so law 311/06 is still in force in Piedmont that only requires the certificate in energy qualification.

In this frame, the national association of public housing in Italy, Federcasa, facing a very difficult situation concerning social housing sector in Italy, is strongly committed in asking his partners to achieve the national and European climate goals. The aim is to show how social housing could be important in order to meet the requirements of political and public pressure on improving energy efficiency in housing national stock. 

The initial needs of ATC Torino, that are closely similar to the other Italian companies, are strictly connected with the general situation of the Italian national Social Housing stock , that consists of about 1.250.000 dwelling, mostly of them built in the period 1930-1960, using methods that do not meet  today’s requirement as regards reasonable level of energy requirement. Some  difficulties are added to  the chronic issues of the sector, such as old age of the buildings, great diffusion of individual heat plant without certification (out of present technical standards) and weak incomes for housing companies due to regulated rents in public housing and to very high unsettled rent rate.
Some strength points are actually visible. For instance,  a good level of spontaneous participation of tenants and owners has been achieved in some refurbishment projects. Furthermore, SHO in Italy can contribute to the environmental quality, by the design and construction of housing with specific attention to the quality and sustainability of selected construction materials, the energy balance, the acoustic properties of the buildings, by consulting the residents in order to help them keeping their water- and energy-consumption under control and preserving their environment (tranquillity, property, waste disposal etc.). Also the reengineering, regeneration and better positioning of the social housing offer and by reinforcing its attractive neighbourhoods could provide for a real alternative to the uncontrolled urban proliferation.
So, the needs of ATC Torino were, at the beginning of the project, very simple:

· To integrate energy data of the stock with the main data base of the company

· To have a user-friendly system to show the energy consumptions of the stock

· To have a tool being able to identify cost and energy-efficient measures for real estate investment in order to define a global strategy for upgrading the energy performance of the housing stock. 
ATC Torino, in this sense, has no needs to do marketing for his houses: in the last 10-15 years, due to the selling policies of the national government, the social housing stock in Italy has dramatically decreased. At the moment, the demand of social housing is not satisfied. In Torino’s area, for istance the number of the families waiting for a social dwelling is more than 5.000. And the situation of the towns in which ATC operates is may be the best in Italian metropolitan areas.

So, our ESAM tool had to be build not only to be used by Company’ s technicians and experts, but it has also to be used as communication tool, targeting decision makers at political level.
The increasing energy costs are becoming more and more important in the total cost of the rent: the energy bill of SHO tenants  is  very often higher than the “nude” rent. Resulting from that, policies of reduction of the costs for the weakest part of the tenancy are becoming very important, but it means a deep involvement of political forces. 

Our IT starting point were, in very short terms, as follows:

1. The general Data Base of the Company

2. A GIS system, showing and geo-localizing the stock and some relevant data of the buildings: level of rents, age and economical situation of the tenants living into, age and address of the buildings, etc)
3. A tool managing the current maintenance (COPERNICO)

4. No Strategic Asset management tools

3. Objectives
As a result, the initial basic needs of the company got into three main targets:

· to calculate  the energy performance of a building or of a group of buildings 
· to link the energy performance assessment with an economical assessment, using a simulator
· to display the results using a web oriented system
The main idea was to have a tool that contributes to sustainable development of housing stocks and to facilitate co-operation between the stakeholders. 
The target groups of the project outcomes were: 
· Municipalities and other political authorities (e.g. local and regional governments)

· Real estate developers

· Financing institutes

· Tenant’s associations

· Trade Unions and industrial association

4. IS integration methods & organization 
4.1. Components of the information system
4.2. General implementation steps

Even if, as we shown, in this moment legal situation is not still  urging the company to generate energy certificates, ATC  would like to be in “pool position” in the next years, taking in account that, in the next 2-3 years, external and legal pressure in achieving energy certificates will be surely increasing. Furthermore, ATC, like the others Italian public housing companies, will be among the legal entities that will be authorized to certify the energy performance of the buildings. 
So, the commitment of  ATC was high since to the beginning of the project. ESAM project was immediately considered as an important chance to “kill two birds with the same stone”: 
· to put ATC in the future “short list” of Italian social housing companies having an exact diagnosis of their energy needs;

· to link it with all the matters related with the management of company’s assets, having special attention with the aim to deal for special attention with the stakeholders. 
Implementation’s steps were as follows:
1. Decision taking about the need of the tool.
2. Decision taking on the integration of energy diagnosis with the DB of the company
3. Decision about the functionality of the tool and first draft of it

4. Decision to integrate the tool in the GIS system of the company

5. Decision to use  DOCET (see below) as a starting point for the IT tool 
6. Selection of a typical pilot site for pre-testing the tools.
7. Discussion about the pilot sites (see below)
8. Decision to set aside the simplified typology
9. Start up with data collecting in 130 buildings

10.  Data entry in the database (in Oracle)
11. Planning and design of the  IT tool
12. Testing 
13. Check up of the tool and final implementation
14. Training
15. Internal dissemination
16. Use.
4.3. Technical database 
ATC  has an internal database in Oracle, having some general information about the  characteristics of the buildings, like the age of building, heating system, people living there. Furthermore, in other external databases, ATC has also some more detailed information more relevant regarding energy, i.e. technical plane or final reports about special requalifications plane. But the quality of the data was not very high and it was necessary to collect some data more, doing a survey 
4.4. Building typology ATC
The discussion about if and how build up a “typology” (a set of buildings’ types)  of ATC’s stock was particularly important . In a first moment, as the other partners of ESAM, we thought about a typology taking in account, very shortly resuming, 

· the age of the building 

· the possibility to do an energy relevant refurbishment under a legal point of view (for instance, it’s not possible  to do “overcoats” on external walls if the building was build before 1940)
so, we identified 3 types and   as follows: 

	Type A: Up to 1940


	Date of building: 1921

Via Arquata’ District

10134 TORINO
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	Type B1: 1950-1991


	Date of building: 1966

Via Maddalene 10

10127 TORINO
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	Type B2: 1991-today
	Date of building: 1977

Via Petrella 24-28
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But we realized very soon with a quick test that the gap between the “statistic” diagnosis using a simplified typology and the real one was very high. 
Actually, we had to face a situation as follows:
· ATC’s stock  average age is high. More than 85% of the stock was build between 1930 and 1975 
· The types of construction are very different and difficult to be grouped
· Mostly part of these buildings were refurbished in the last 10 years, with interventions that have modified their energy needs, but in very different ways
· In many cases, we had not the “history” of the interventions

In short terms, we realized that a simple set of types, based on the age and on a generic description of the original condition of the buildings couldn’t be used as a system to determine energy consumptions in a statistical and reasonable way. Furthermore, we had no available statistic method of calculation (like, for instance, the German partners had). 
That’s why we decided to use  what we called the “horizontal” typology. It simply means that we decided to collect all the data relevant for “real” energy’s diagnosis  and to use the IT tool, that we were thinking about, to define for the future a statistic system. 
So, we decide to go on as follows:

· to select as “horizontal” pilot site a big part of the stock 

· to focus on the part of the stock of total property (to be noticed that more tha 80% of ATC’s  stock is in condominium, and all the decisions about extraordinary maintenance, like the energy’s relevant ones, are to be taken dealing with the other owners)
· to make a big survey in order to integrate the main data-base of the Company

As a result, we selected 130 buildings, corresponding roughly to 5.000 dwelling units.
The survey was carried on using an accurate check list  that will be useful also for the future, in order to obtain energy certificates. 
The check list was studied in cooperation with the ITC – CNR (Construction Technologies Institute of the Italian National Research Council (NB:The National Research Council (CNR)  is the public organization having the duty  to carry out, promote, spread, transfer and improve research activities in the main sectors of knowledge growth and of its applications for the scientific, technological, economic and social development of Italy (www.cnr.it). The check list is an adaptation of the one that is used by DOCET, the free tool developed by ITC-CNR for the emission of the energy certificates.
5. Description of the IS

5.1. Overview
The I tool ENER_GIS  is installed into a section of the Geographic Information System of ATC Torino.  The technical data of each building and of group of buildings are stored in the main data base (Linux) and the data entry is done throw an interface with the GIS system. 

At the level of the simulation interface, the technical suggestion of retrofitting are evaluated and priced building by bulding by a technician, From the main server, the data are available in the GIS, in a  Java ds_dove  environment.

 From the GIS, the data are sent to DOCET, a free tool for the calculation of the energy performance of a building, using a translation system that is been studied in cooperation with ITC-CNR.

Opening the GIS, in the company’s intranet or in the web, is it possible to do quick simulation of the energy performance of the building and of group of buildings, comparing the costs and the benefits of a retrofitting operation

The tool “ENER-GIS” enables the assessment  of the energy performance of:
1. A single building

2. A set of buildings (having the same age or the same address)
3. All the buildings in total property of ATC
The users/target  will be:
· Staff (local managers, technician)
· Decision makers 
· Management
The tool is on the web. It means that it is possible to use it everywhere, also during meetings, doing just-in-time analysis of parts of the stock (a building or a group of buildings)
This feature was added to ATC’s GIS application following collaboration with ITC-CNR. Using this tool, it is possible to class each building or groups of buildings using the simplified  system from “A” to “G” via the GIS web interface. This has resulted in greater understanding of the state of ATC’s current stock as well as being excellent support when planning extraordinary works aimed at structural and energy saving improvements.  

The general architecture is as shown in the following picture:
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The tool consists in three main modules, as follows:
· an “energy certification” interface showing the current class of consumption of the building from “A” to “G” or/and in kWh/m2)
· a “technical & economic” calculation module in which is possible to do a model of refurbishment that takes in account the costs of the intervention and the corresponding benefits in terms of reduction of consumptions

· a “grouping” module, in which in possible to do a model of refurbishment that takes into account groups of buildings having common characteristics (age or address)
5.2. Methodical Approach

The starting point is the first release of the tool DOCET, the diagnosis system of CNR, that will probably be the one of the future national framework for the energy certification. 
DOCET’s system is based on a detailed analysis of each building. (www.docet.it)

5.3. Calculation performance

Energy performance assessment
The tool is able to:

· Classify each building (from A’ to G) and visualizing it on a map 
· Calculate the energy demand of a building, taking in account heating systems 
· Classify group of buildings (from A’ to G) and visualizing it on a map
5.4. Energy saving measures and costs
· Simulate the energy needs of each building, creating a “virtual” model of consumptions, using the same items of the diagnosis 

· Simulate the relationship cost/benefits considering different set of refurbishment intervention
· Apply “standard simulation” to set of buildings and define refurbishment strategies.
NB Using the tool day by day, it will be possible to have a data bank of “simulated refurbishments” .This last function will works like a “self learning” system, allowing the technician to better the classification of energy’s saving measures referring to a set of buildings having the same characteristics (age of the building or other peculiarities)
Economical assessment

· The tool allows to compare cost/benefits of refurbishment intervention in terms of different classification (A’-G , KW/m2 per year ) of the building, of the stock, of set of buildings
The general architecture of the tool is as shown in the following picture:

5.5. Modules

The tool consists has 4 main functions:
Data input. The data of the buildings, coming from surveys or from the main database of the company, are put in into the GIS system of ATC with a user-friendly web interface

Calculation of the energy performance. The data are processed using the DOCET calculation system of the energy performance.
Simulation: with the same interface, it is possible to calculate the energy performance of the building simulating a refurbishment intervention and calculating in the same time the costs of the intervention.  The simulation can be done also with group of buildings.
Report The outputs are visible on a map and/or  written reports

In concrete terms, ENER-GIS works as follows:

Opening the GIS
The user opens the homepage with a browser and, using  a personal password, logs in the main GIS frame:


[image: image7]
Building search

Then, several methods can be used to view and search buildings that already have an energy assessment:
The desired buildings can be selected directly from the map, activating the “Energy FEP” feature via the building options in order to color all those buildings assessed…
[image: image1.jpg]



In this case, it is also possible to have quickly some relevant information about the social and economical situation of the tenants living in the selected building (composition of the family, arrears with the payment of the rent…)

[image: image8]
Otherwise, the user can click the “Buildings” button at the top of the main window to open the full list of ATC stock,setting the filter at the top on “with energy data” and clicking “Set”
The list will be automatically up dated and will show only those buildings with energy data available. It can be viewed on the map or more detailed information can be accessed.
If an ad hoc group dealing with this category of buildings has been created, [image: image9.wmf]the user can open the “Edit group” window (from the creation form) and use the “info” link to see the details and access the energy data.
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If known, it is also possible the access via the address:
Data input
Use one of the methods described in the previous paragraph, the user can view the window showing the details of the chosen building and click the “Energy” button.

The following five steps show how to input data.
The main information of the building is on the first page.
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The second page has the building’s fundamental characteristics, ie year it was built, its size and surfaces, stair wells, number of flats and structure type. 
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The following is probably the most complex window as it holds data on windows, walls and attics. Click the “Add” button to add a new item. Items can also be deleted here, but not edited. In “Simulation” mode (see under) however items can be edited, but not deleted or added.
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The following, is the last window for inputting the data necessary to calculate energy requirements and concerns heat generators and hot water production:
[image: image15.emf]
Photos. Photos and videos associated to the building and dealing with energy issues (like infra-red images) can be added to the energy data:
[image: image16.emf]
Documents. Documents (doc, xls, pdf, etc..) can also be added to the data energy that are associated to the building and deal with energy issues.
[image: image17.emf]
The calculation can be done once all the necessary information has been added.

Energy’s calculation
The following step is done by opening the main energy data window shown below. The first button (shaped like a calculator) is used to transform the data in the GIS database into the necessary format to enable DOCET to interpret and process it. The DOCET Software in fact is not directly integrated into the GIS application, but resides as an external component on the same server. Once it has been launched, DOCET reads the file and gives back another file which GIS then interprets. The calculation result in this file is then memorized in the GIS database. It is therefore not necessary to re-run the calculation (unless editing is necessary) in order to understand the energy requirement.

The second button shows the building on the map and colors it according to the key used to show the usage classes. 

If a simulation has also been calculated, the third button shows a report that compares the real situation, the simulation and the list of scheduled works and estimated costs.
[image: image18.emf][image: image19.emf][image: image20.emf][image: image21.emf]
Simulation
The simulation is used to plan works in order to make considerable energy improvements by editing some of the building’s structural data. In fact, the works description and cost (sometimes, unit cost) in the previous windows can be added to each edited item. Following a class improvement, the report (see under) will produce a list of the works to be done together with estimated costs. The simulation data will also be saved in the GIS data base along with the planned works. Having edited the simulation data of all the buildings in a group, the calculation can be made from the groups interface. A flashing icon appears on every input data window once the simulation mode has been activated. However, the items taken in account by this frame are only the relevant ones in terms of energy consumption. For each one, is it possible to input the transmittancy values, the descrption of the works to be done and the related costs.
[image: image22.emf]
Groups of buildings 
Groups of buildings can be created with similar characteristics as well as quickly accessing data on energy use and simulations. The group report (see under) quickly compares the real situation, the simulation and the costs of the works planned during the simulation phase as well as a graph showing the number of buildings within the relevant energy use classes.

[image: image23.emf]
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To create a group, the user must click the “groups” button on the GIS home page. The window shows a list of existing groups and a text box to insert the name of the group to be created.  Click the “Edit Group” button to add or remove buildings from the group.  The age range of the building can be used as search criteria and, if available, the data necessary for the energy calculation.

The two  buttons at the top on the left are used to launch the calculation for the whole group, for both real data and simulations. Use the “info” link to edit the energy data which is on the list of the buildings assigned to the group.

If all group members have been assessed (including simulations) a general report of the group from the group’s main window can be generated.

Reporting

[image: image28.emf]At the end of the process, clicking on the button “report”, will have the possibility to compare the real data of the building (or of a group of buildings) and the classification from A1 to G and the situation of the building as a result of the simulated refurbishment. The user will be able to compare the costs and the benefits in terms of saved energy
The comparison between the energy performance before and after the simulated refurbishment can also be shown with an histogram:

[image: image29.emf]
Of course, the comparison between the ex ante and ex post  situation will be shown also on the map, in the main frame of the GIS, in two different ways:

1° The buildings are colored with the same colors used to define the different classes of Energy Performance, from green (A’) to red (G) 

2° Furthermore, the different districts of the town will be colored with the color of the average energy consumption of the buildings of the district in which they are.
6. Evaluation of the tool

6.1. Final ESAM solution

For ATC Torino,  ENER-GIS  is a friendly system, helping to take, in an easy way, the best way to plane a refurbishment intervention, taking in account the energy issues.

It is also very useful to show to decision makers and stakeholders the priority of intervention in part of the stock, particularly relevant under social or policy point of view. In synergy with the GIS of the company, the tool will also show in an immediate way the energy diagnosis of an area, i.e. a district, connecting them with the social condition of the tenant living into.

The tool is web-oriented. It means that it is available everywhere and in every moment, and that it is as well  a very powerful communication tool.
The use of the tool that ATC Torino has in aim to do is like follows:
1. To optimize energy needs of the owned stock 

2. To provide the same service to the municipalities’ stock (Torino and other tows of the county) , 

3. To do consultancy to other social housing companies in Italy
6.2. Difficulties with the establishment of the IS:

· Being a pilot, this tool is not yet completely satisfying. For technical matters, due to the sharing of information between GIS, main Data base of the company and DOCET, is still too much slow. 

· Some functions could be better. For instance, the simulations of groups of buildings are to be done working on the single buildings: it takes time.
· As it was shown during internal dissemination, the commitment of the employees has still yet to be built up 
· As opposed to we thought planning the ESAM project (2005), the external pressure about certification is not so high in Italy, in this moment. So, the commitment of the Italian social housing companies in matter of energy certificates seems sometimes to be decreasing.
6.3. Dissemination:

About dissemination, has to be taken in account a very important fact:  Being a web oriented tool, ATC Torino’s ENER-GIS is by itself a dissemination and communication tool.
It means that, in each moment, is possible to open it (using of course an identity and a password, for evident privacy’ needs) and to see it.

· Several  presentations of  ESAM tools in front of line executives and employees of ATC Torino and of the in-house companies 

· Presentations and seminar papers in several conferences of head organisations of SHOs and real estate developers will follow. 
· National seminar in Torino, 16.12.2008
· Mailing of the speechers’ contribution for the meeting
· Publication of an article on “MondoGis”, with the title “”Georeferenziazione e integrazione strategica del calcolo dei dati energetici relativi al patrimonio ATC” (to be published in march 2009)
Energy Calculation
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