1 Introduction

The ELAS-calculator was created in order to make it possible for not only communities and
corporations but also for individual persons to analyse the energy consumption of a specific
residential area. The ELAS-calculator offers following possibilities:

O
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Calculation and illustration of the “AS-IS — state”

Simulation of reconstructive plans (restoration, alteration, expansion, demolishment
and relocation of a residential area)

Simulation of future scenarios in regards to alterations of boundary conditions

The ELAS-calculator achieves the following intermediary results:

@)

@)

Total energy consumption of a residential area
Ecological footprint (SPI®)
CO,—Lifecycle-Emissions

Added value

Sales

Workplaces

Imports

The following page briefly describes important buttons and functions:



START Starts the ELAS-calculator

This button MUST be clicked, as soon as an insertion is made and a suggested

Subrmit value is altered, in order for the ELAS-calculator to take the suggested value.

Back (Site-specific Data) Navigation button: if all data has been filled out, the font will be black. To move
on to the desired page, click the button.
If the data has not been completed, the font will be light-grey and you may not
move on to the next desired page.

Edit Permits the alteration of a created building-group

Delete Deletes a created building-group

Add Adds a building-group

Plan The planning of a building-group in the As-Is-analysis

Print view Print-version of calculations

Show / print input data Makes a printable table of all inserted data

Proceed to planning Changes to planning-mode



Proceed to scenario generation

Deutsch | English
Restart ELAS-Calculator

Load

Save

Reset

1. Site 2. Buildings

mrinirmize
shiow

Feset fields

Adopt distribution of heating system

Ale Detallergebnisse anzeigen

Alle Detailergebrisse minimieren

3. Electricity

Changes to scenario-creation

Changes language
Restarts the ELAS-calculator and deletes all inputed data

Opens saved *.elas document

Saves inputed data

Resets inputed data of current page
Navigation-bar: As soon as a page is completely filled out, the bar turns green. If
the current page is in bold print, some data is still missing. The bars of the pages

that have not been filled out are white. Click directly on the navigation-bar to
return to previous completed pages.

Minimizes or maximizes the view of the data in order to permit a better overview
of the pages.

Resets inputed data to 0

Takes the in-putted data for the Hot-water preparation from the dispersion of
the room temperature heating preparation.

Exposes and suppresses details of the outcome
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Choose units

m2

LI not selected

selected

Invalid number.
hide

kmr

Input required.
hide: !

km
[km]

b

kWh ~

kg ~

Jumps to desired section of outcome page

Drop-Down Menu: This option can be clicked in case further options are
available.

The selection of the building standard is only for buildings from 1991 and newer,
otherwise it is shaded grey.

Selected values can be converted in desired units of measurement.

Parameters can be chosen by clicking the so called Check-Box. Multiple boxes of
the same question can be selected.

Download: There are Information-pdfs in various sections to help the user.

Tool-Tip/ assistance

Warning for incorrect or invalid input

Warning for missing data input.
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2 Methods to Calculate Values with the ELAS-Calculator

In the following chapter, the fundamental methods with which the ELAS-calculator achieves
and illustrates it's results, will be explained:

2.1. Calculation of Energy Consumption

The energy consumption value is achieved differently according to various arithmetic
methods which the ELSA-calculator uses. For calculating a residential area in the As-is-
state, the energy consumption value for each business operation is included. This contains
the energy consumption for alternating room-temperature, hot- water, electricity, businesses
of communal infrastructure and mobility.

In the planning-mode based on the as-is-analysis and also in the planning of a residential
area ,from the green field", the actual construction of the buildings and infrastructure are
taken into account. In this case the total grey energy for refurbishment or demolition of
buildings, streets, channels is taken into account. The energy consumption value for
construction is shown separately from that of the business operation. The grey energy
complies with the accumulated energy expenditure (KEA) (Oko-Institut e.V., 1999) and
contains the energy consumption of a product (ex: bricks for house) construction from the
production chain. It was calculated with the help of the LCA data bank ecoinvent.

2.2. Ecological Footprint (Sustainable Process Index, SPI)

There are various types of ecological footprints, which incorporate human behaviour to
different extents. One type of calculation method is the so called Sustainable Process Index
(SPI®) (Krotscheck and Narodoslawsky, 1996). In this method, all flows of material and
energy, which are necessary for a product or service, are converted into areas. Normally this
applies to the production as well as the use of a product and also includes the created
emissions. The conversion of the flow of material and energy occurs with two different
principles:

1. Human material flows may not alternate the cycle of materials: This principle deals with
the carbon cycle and means that no more fossil carbon (from coal, oil, natural
gas...etc.) may be emitted into the environment than the ocean can reabsorb and
sediment.

2. Human material flows may not alternate the quality of the local environment:
This means, that harmful substances in the earth, air and water may not exceed the
absorbance capacity of the environment.

The entire area of the footprint is made up of following partial areas:



direct area consumption for infrastructure

area consumption for unrenewable resources

area consumption for renewable resources

area consumption of fossil carbon (C)

area consumption for the absorption of emissions into water

area consumption for the absorption of emissions into the earth

I LI

area consumption for the absorption of emissions into the air

The bigger the ecological footprint, the more harmful it is fort the environment!

2.3. CO, — Lifecycle-Emissions

The amount of CO, emission can be calculated from the ecological footprint. By classifying
the SPI into 7 categories, it is possible to calculate the CO, emissions with the section of the
“area consumption for the absorption of fossil carbon (C)”. The consumption of fossil
resources is taken into consideration for all goods and services. The basis for this is given by
the natural carbon cycle. Due to the fact that the entire carbon balance of biomass is
balanced (emitted CO, during combustion is later bonded by the rebuild of biomass), only
the ocean floor shows a CO, dip. The amount emitted per year can be calculated based on
the sedimentation rate of the ocean floor (500 m2/kg*a) (Krotscheck and Narodoslawsky,
1996).

TIP: The term “life cycle-emission” means, that the emissions are not only local in the
residential area, but they are to be viewed on a global basis. This also includes CO,-
emissions of the entire lifecycle of all products (ex: benzine, insulating material). These
emissions can be specifically ascribed to the residential areas. However, the entire CO,-
amount of the result is not emitted in each local residential area.

2.4. Regional Economic Analysis (REA)

Residential areas are a regional economic factor. Construction, inhibition and consumption
happen in those places where humans live. People must satisfy their basic needs. These
include housing, work and education, free-time and social contacts, supply of goods and
services. Most of these basic needs have an economic side to them; they induce expenses in
private households and bring revenue to businesses. A variety of economic entities can be
affected from a residential area and they can either profit from them or carry costs which
can not always be covered.

A regional economic analysis presents economic affects, with emphasis on those with

relation to the energy consumption of a residential area.
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The outcome parameters of the REA are revenues, added value and occupation and imports.
The outcomes of the ELSAS-calculator are presented on a regional basis “Austria as a whole”
(,Osterreich gesamt™) and “own state” (,eigenes Bundesland") (state in which the analysed
residential area is located).

24.1. Methodology of the Regional Economic Analysis (REA)

The regional economic analysis (REA) of the ELSAS-calculator covers two methodical
elements:

- a system of the acquisition of economically relevant impulses and

- a system of the calculation of these impulses to regional economic affects (regional
economic model)

The system of the acquisition of economically relevant impulses leans on the structure of the
ecological approach. The activities which lead to ecological effects (energy amount, footprint,
emission), are normally also economically relevant and vice-versa. The acquisition of
economic impulses abdicates on differentiations. These are nevertheless ecologically
relevant, however make few cost differences. The economic impulses are divided into the
construction (building, refurbishment...etc.), the function and operation of the building,
communal activities (construction and operation of communal infrastructure, communal
services) and mobility.

Essential for the outcome of the impulses are the calculations of amounts (ex: waste
amounts, travel kilometres...etc.) and their values through prices. A regional economic model
is used for the calculation of these impulses to regional economic effects.

24.2, Regional Economic Model

The calculation of the economic impulses created by the residential areas is done with the
consideration of the sectoral integrations of political economy. These integrations are
presented in so called Input-output-tables. The expenses of the main protagonists count as
inputs: the architect and inhabitants of the housing, the communes and service companies.
The expenses created by the residential area cause revenue in those businesses, where
goods and services are purchased. These businesses create added value and employments.
Furthermore, they buy goods and survices from other businesses. This creates an economic
cycle, which can be calculated with the help of input-output-tables. The effects are assigned
to the respective state, Austria or foreign country.

The Principle of the Input-Output-Method

The Input-Output-model is the basis for the analysis of numerous political economic
questions. Input-output-tables show the intermediate consumption of goods, which were
necessary for the emergence of a specific good. The goods are separated into native and
imported goods in the input-output-tables. The tables show, of which parts the production
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value is made of: on the one hand of added values and on the other hand of intermediate
inputs.

The input-output-mode creates an analysis of the entire chain of intermediate inputs. Not
only can the steps of an individual production be determined but also the steps before that
and before that, so that all the impacts of an economic transaction can be determined.

With the so called Inversen of the Leontieff-Matrix, which is achieved through the input-
output-table, the entire chain of intermediate inputs can be represented.

The most important outcomes of the input-output-models are those which affect the
revenues, the added values and the work. Revenues and their multiplicators. multiplicators
show, how many follow-up sales are created through Euro revenue, which has been put into
the system: Multiplicators show, how often a Euro which has been thrown into the system is
used again. Value added: not only the revenues are important results of the input-output-
analysis, but also the domestic values added: these permit winnings to be earned and to
compensate for work and production factories (earnings for work, business earnings, interest
on capital...). Work: transformers make the connection between the inputted euro and the
work effect. The work affects are represented in the full-time equivalent. The transformers
differentiate themselves through their branch (ex: high in agriculture), however they sink
though production advances with time.

Used Data Origin for the Regional Economic Alnalysis

STATISTIK AUSTRIA exhibits an updated system of input-output-tables, the most recent
update is for the year 2007 (STATISTIK AUSTRIA). The ELSA-REA uses input-output-data
from EUROSTAT, which is, according to ONACE 2000, made up of an input-output-table for
Austria with 15 sectors. The input-output-tables show which sector produces which goods
(appearance table) and how the goods are produces (utilization table), in other words, which
inputs a sector needs to produce a certain good in the first place.

Sectoral and Regional Differences of the Input-Output-Commitments
The model within the ELAS projects was differentiated both sectorally and regionally:

Sectoral differentiation: the sector energy and water supply was subdivided into three
categories: supply with renewable energy sources, supply with un-renewable energy sources
and water supply.

A 17-sector-model is created from this.

Regional differentiation: The input-output-links were adjusted to Austrian states. An input-
output-table was created for each state. The basis for these was the regionalisation
approaches for input-output-tables; the regionalisation operations were done by a
beneficiray of a subcontract.

Long-term Predictions of Input-Output-Links
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In order to represent the long-term regional economic effects, predictions of the future
input-output-links had to be made. Basis for these are predictions of efficiency progressions
and the structure of the sectoral links. The regional economic analysis calculates, according
to current data and existing input-output-tables for the year 2000, the input-output-tables
for 2010, 2020, 2030 and 2040. The predictions for the years 2010-2040 occurred under
certain presumptions:

TREND-Scenario. Trend expansion tied together with regionalisation and moderate energy
price progressions.

GREEN-Scenario: Energy efficiency and ecological adjustment of the economy tied together
with an energy price rise and a global economic perspective.

Prices: The model calculations are made with current prices. Discounting of future effects is
not conducted.

Taxes: The regional economic analysis is made by gross prices; afterwards the taxes are
subtracted from these gross prices, so that net prices are included in the calculation and so
that the results are also presented in net prices.

3 Guidline to the Operation of the ELAS-Calculator (as-
is-analysis)

The inquiry method of the ELAS-calculator is represented in image 1. In the following, the
individual steps for the calculation are explained in detail (with regards to image 1).
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Legende

e Auswahl der Sprache

Gemeindemodus N\

e IST-Analyse Eingabe

e  Exklusive Eingabe im
Planungsmodus

/ Privatmodus \

«  Standortfestlegung (Land,Bundesland,
Gemeinde): manuell oder durch Gemeindecode

. Einwohner (Gemeinde und Bezirk)

. Ermittlung der Zentralitatsstufe (1-5) durch

Vergabe eines Projekttitels
IST-Analyse oder Planung

«  Standortfestlegung (Land,Bundesland,
Gemeinde): manuell oder durch Gemeindecode

. Einwohner (Gemeinde und Bezirk)

. Ermittlung der Zentralitatsstufe (1-5) durch

Abfrage von Standortdetails Abfrage von Standortdetails
. Km-Entfernungen zu den héheren . Km-Entfernungen zu den héheren
Zentralitatsstufen * Zentralitatsstufen
. Eingabe von Gebaude(n) (Bauperiode,
Gebaudeart,Gesamt-Wohnflache und Anzahl
der Gebaude)
. Eingabe von Gebéude(n) (Bauperiode, e  Sanierungszustand
Gebaudeart,Gesamt-Wohnflache und Anzahl . Bauplatzflache
der Gebaude) v . Haushaltsanzahl
e  Sanierungszustand «  Bewohneranzahl und -verteilung
. Bauplatzflache — e Raumwaérmebereitstellung
. Haushaltsanzahl . Warmwasserbereitstellung
. Bewohneranzahl und -verteilung . Neubau einer Siedlung (keine IST-Analyse
. Raumwarmebereitstellung A gemacht)
«  Warmwasserbereitstellung . Erweiterung der bestehenden Siedlung (IST-
Analyse gemacht, hinzufligen von weiteren
Wohnflachen bestimmter Qualitat)
. D&mmung von bestehenden Gebauden
* Eingabe des Stromverbraucr)s aller Haushalte Y . Eingabe des Stromverbrauchs aller Haushalte
. Erzeugung durch Photovoltaik - -

< . Erzeugung durch Photovoltaik

e Art der Strombereitstellung wahlen (Netzstrom . Erzeugung durch Windkraftaniagen

oder Okostrom)

. Innere ErschlieBung
AuRere Erschlieung (wenn auRerhalb des

. Entfernung zum Ortskern Ortkerns)
«  Kommunale StraRendienste «  Kommunale StraRendienste
s  StraBenbeleuchtung )l o s  StraBenbeleuchtung
s Abwasserbehandlung g - s Abwasserbehandlung
. Kommunale Mllentsorgung . kommunale Millentsorgung
. Private Mullentsorgung . (zusatzliche) StraRen fur innere ErschlieBung
. Bau von StraRenbeleuchtungen
. (zuséatzliche) km Kanal fir Abwasser
«  Angabe des Modal Splits fur den gesamten
Haushalt in den Bereichen téagliche Mobilitat —
und Urlaubsmobiliat
¢ Anpassen der Mengen und Preise fir die {- Anpassen der Mengen und Preise fir die ‘
regionalékonomische Analyse (nur Osterreich) regionalékonomische Analyse (nur Osterreich)

e Auswahl von TREND - oder GREEN - Szenario
Startpunkt fur

Neueingaben K /

* Ergebnisse <+

A '

Image 1: schematic course of action of the ELAS-calculator

The following chapters will reveal, which information from the user is required, in order to
use the ELAS-calculator. In addition, it is explained for which calculations the inputs of the
user are used.

The calculator has two different modes (private and community mode). Tips
exclusively for the private mode of the ELAS-calculator are highlighted in green.
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3.1. General Information

The explanation of the buttons and their functions can be found in the chapter 1.

3.1.1. Start Page

A start page gives the user basic information about the calculator and the ELAS-project.
There is also an option which allows the language of the calculator to be changed to
“German”. Furthermore, previously saved projects can be loaded. The legal notice can also
be found on the start page and is shown on all following pages. The legal notice, as well as
the disclaimer can also be found on printed pages. There is an email-address which is
constantly checked by the project team members in case there are any questions regarding
the program.

3.1.2. Start of the ELAS-calculator

By clicking the “Start"-button, the ELAS calculator is opened and ready for a new project.
First of all, a title for the project may be given, in order to retain an overview of different
calculations. The project title also corresponds to the recommended file name when saved,
however it can be changed. In the following step, the user must categorize him-/herself as
an individual person, a community or decision maker. This will cause the questions to be
different in detail in correspondence to what the user has chosen. As a private person, the
user has the option to enter an already existing building and infrastructure and receives the
results. The input values can be changed in further calculations in order to illustrate
planning and possible future developments. In contrast, it is possible in the community mode
to change between the as-is-analysis and the planning mode in which the already given data
is saved and reinserted by the user. Additionally, a “planning of a new residential area” is
available. In each of these three alternatives, one can change into a scenario building, in
which two pre-made scenarios of how the residential area will look like in the year 2040 with
the given parameters, are presented.

r > |
Grundeinstellungen

Projekttitel:

Modus wihlen

®  Gemeindernodus O Privatrodus

Berechnung wahlen
®  Analyse siner bestehenden Siediung {Ist-Analyse)
O Planung siner neuen Siedung

Abbrechen | Ubernehmen

s =1
Image 2: Basic options of the ELAS-Calculator
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After the start page, naming the project and a choice of the calculation mode, the
questionnaire section of the ELAS-calculator begins. An intuitional assembly as well as a
relatively simple operation system for the user, was essential during the development of the
ELAS-calculator. For this reason, for all the input values which require certain precognition,
default values are suggested. These can be assumed by the user or alternated. The default-
values are based on either statistical values or outcomes of questionnaires which have been

completed within the ELAS-projects.

TIP: Numerous values which have been inserted by the user must be accepted by clicking
the button “Submit’, in order to be used for the calculation.

Submit

3.1.3. Functions of the ELAS-Calculator

After leaving the start page, a list of functions can be found at the top of the website (image
3).

Deutsch | English Restart ELAS-Calculator | Save | Load | Reset |

Project title: FB_Vorderstoder_HammerlgrabenWurz_Mustersiediung_IST
Mode: Municipal mode
Calculation: Analysis of an existing settlement (As-is-analysis)

Back (Welcome) Next (Buildings and Households)

1. Site 2. Buildings j. Electricity 4. Municipality 5. Mobility 6. REA 7. Results

Image 3: Navigation and function bar in the ELAS-calculator

Restarting the calculator: It is possible to restart the ELAS-calculator at any time.
However when choosing this function, the user will be asked again if a restart is desired and
alluded that if the data is not saved, the current project will be lost. The user is relocated to
the start page.

Saving data: This option can also be found in the function bar, which is available during the
entire utilisation of the ELAS-calculator. When saving a project, a file with the project title
name and the ending * elas is created. The file is saved only locally on the PC and can be
recalled into the calculator at any time. It is also only readable with the ELAS-calculator. This
offers privacy of the inputted data and results for the user.

Saving the data, especially the outcomes, is very important, because the outcomes are used
in further application of the calculator (scenarios and planning) provided that the data can be
reused. The previous outcomes can not be recalled, unless the file was saved, in that case,
all calculation steps can be reloaded.

Loading data:
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Saved data can be reloaded in the ELAS-calculator. The questioning is started at the step in
which the user has last saved.

Reseting data:

The user can reset all current data and input new values.

Help:

An introduction about the function and use of the calculator can be found in the Help-pdf.

In order to keep an overview, the project title, mode and calculation method is shown on
each page.

Navigation:

There are different ways to navigate in the ELAS-calculator. There are grey buttons under
the project information each which go a step forward or backward. The same buttons can be
found at the end of each question page. When numerous question pages have been visited
and data has been given, it is possible to jump directly to a desired section using the
navigation bar.

3.2. Site-Specific Data

1. Site 2. Buildings 3. Electricity 4. Municipality 5. Mobility 6. REA 7. Results

Especially in the branch of mobility for a residential area, the location of the settlement is
important for the ELAS-calculator. For this reason a localisation is asked on the first question
page. When the location is established, the user may choose either “Austria” or “other
country”. If a calculation is made in a country other than Austria, the classification to a
centrality level can only be inserted manually. Moreover the calculation is conducted with a
different fuel mix (EU-27 average). However one must consider that in the mobility branch,
the calculation still happens in the background with the data, which is Austrian specific
because the modal splits were received in reference to age groups and centrality level as an
important part of the ELAS-project in a separate evaluation and analysis. However, this does
not have a great affect on a different country because the user can change the proposed
kilometre values. Only the proposed values can differentiate from the given values of the
user. Furthermore, the calculation step is explained, in which the residential area is located
in Austria. It is possible here to select a location for the residential area of one of the 2,357
communities in Austria (statistic Austria 2010). There is a step-by-step questionnaire or the
user can directly enter the community identification number. The population counts for all
communities can be found in the background, which are automatically suggested from the
ELAS-calculator. Each population count (area and community) are then used for various
calculations, not only for the regional economic analysis (REA), but for example also, to
calculate the amount of street construction of a residential area.
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Do you have the following facilities in your locality?

Village without centrality and

® Grocery store local supply

® Primary school

\
YES
Both are existing

v

In your locality there is a ...
Post office, private post partner

Branch bank
illage without centrality but with

Pharmacy NO
local supply

A

Medical specialist

Secondary school

Public swimming pool

[
YES

A minimum of 3 out of 6 institutions are available CREHIIEED

Classification through Muncipaility code: District capital Regional center

I

Classification through Muncipaility code: Regional capital National or supraregional center

)

i ) Classification based on Assingment to a
Legend' st municipality code degree of centrality

Image 4: Determination of the Centrality level with the ELAS-calculator

The location is assigned a certain centrality level in order to determine the mobility of the
residents at a later point in time (see image 4). Higher levels of centrality (national central
point = 5 and small centre point = 4) are already defined. The capital of a country has level
5 and state capital cities have level 4.

Specific questions are asked for the classification of a level between 1 and 3:
- Is there a supermarket in the city?

- Is there an elementary/ primary school?
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If one or none of these criteria apply, a low centrality level (1) is automatically suggested. If
both criteria apply, further questions about the city’s facilities (post office, pharmacy, public
pool, doctor) are asked to determine a level of 2 or 3. A minimum of 3 criteria are needed
for a centrality level of 3, otherwise level 2 is suggested. The centrality can be alternated by
the user at any time. The user can learn more about the criteria of the centrality levels in the
info-pdfs.

Afterwards, the distance to the cities with higher centrality levels in kilometres is asker
respectively to the chosen centrality level.

In the case of a residential area outside of Austria, the centrality levels, population count,
and the distance to other centrality levels must be entered manually. Furthermore the
suggestion or possibility of the direct completion of the community number is no longer an
option.

3.3. Buildings and Households

1. Site 2. Buildings 3. Electricity 4. Municipality 5. Mability 6. REA 7. Results

In this section, the user is asked to give the state of the buildings in the residential area
which is to be analysed. Following characteristics are required:
3.3.1. Structure of the Buildings

In this section, the building groups are created. Buildings which have the same construction
period, building type, construction and heating systems each create one group. A new group
is formed as soon as one of the four characteristics is different. There is a downloadable
info-pdf which shows the evaluation of a building group of a residential area, in order to help

the user; image 5 on page 14 is a graphic illustration.

An overview table appears for every building period for the building group, when a building
group is evaluated. It is possible to edit the given data or to delete a building group in these
tables. Following parameters are questioned:

- Building period

- Building type: One-family house (OFH), row or double house (RH), multi-story
housing (MSH)

- Building standard (from building period 1991): new building, low energy house,
passive house

- Number of buildings

- Habitable area
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- renovation condition (multiple answers possible): not renovated, basement and/ or
attic, outside walls, windows

Building 1
before 1919
Single-family house
150 m?

Renovation: Windows
Heating: 100 % natural gas
Hot water: 100 % natural gas

Building 2

before 1919

Single-family house

250 m?

Renovation: Windows
Heating: 100 % natural gas
Hot water: 100 % natural gas

Building 3
before 1919
2 Single-family houses
200 m? per house
Renovation: Windows
Heating: 100 % natural gas

Hot water: 100 % natural gas

Building 4
before 1919

Row house

900 m?

Renovation: Windows
Heating: 100 % natural gas
Hot water: 100 % natural gas

Building 5
before 1919

Row house

400 m?

Renovation: Windows, Outer walls
Heating: 100 % natural gas

Hot water: 100 % natural gas

Group 3

Building 7
before 1919
Single-family house
190 m?
Renovation: Windows
Heating: 100 % natural gas
Hot water: 100 % solar thermal

Group 4

Building 8
from 1991
Building type: passive house (Timber
frame construction)
Single-family house
150 m?
Heating: 50 % oil, 50 % wood log
Hot water: 50 % oil, 50 % wood log

Building 6
1971-1980
Single-family house
100 m?
Renovation: Windows
Heating: 100 % natural gas

Building 9
1971-1980
Single-family house
180 m?

Renovation: Windows
Heating: 100 % natural gas
Hot water: 100 % natural gas

Hot water: 100 % natural gas

Group 6

Image 5: example of the building groups in the ELAS-calculator

TIP: The more building groups that are created, the more individual become the possibilities
in the planning mode. Each of the planning options can be carried out specifically to the
separate building groups (ex: renovation)

Due to the fact that both the habitable area (net area of the considered building group or
housing unit) as well as the area of the building plot (sum of all areas on which considered
buildings were built) were asked, the floor-space index is also determined. It shows the total
floor area (= net habitable surface/ 0.85) in proportion to the area of the building plot and
serves as a pure informational value, which is not included in further calculations.

3.3.2. Resident Information

The suggested age group distribution corresponds to the Austrian average according to
Statistic Austria 2009 and can be alternated by the user. Following data is required:

- Number of households

- Number of residents
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- Age group I (0-14 years), Age group II (15-29 years), age group III (30-59
years), age group IV ( 60 years and over)

The number of households is used for the calculation of the electricity consumption. The
mobility manner is later determined from the number of residents and age group
assignment.

3.3.3. Room-Temperature and Hot-Water Preperation

The suggested values “energy conversion factor” and “hot-water demand per person” is
based on the Austrian averaged values (Jungmeier et al., 1997). The data background to the
suggested kWh-values can be found in the appendix. The energy conversion factor shows
the amount of energy, which is used yearly per m2 net habitable area for heating. The
energy conversion factors distinguish from another depending on the type and age of the
building/ building group and renovation. A more precise value for the considered building/
building group can also be entered by the user. The entire heating demand is determined by
multiplying the energy conversion factor times the entered total habitable area. The
habitable space has already been evaluated in section 3.3.2. The energy conversion factor
(kWh/m2) can change through the combination of building period, building type and building
standard (in case the building period is > 1991). The suggested values of the ELAS-
calculator changes dynamically according to the input of the user and becomes for example
smaller through possible renovation. The entire hot-water demand is calculated by
multiplying the population number with the average yearly water demand (1.000
kWh/Person, Default).

TIP: The chosen renovation option(s) count for the entire building group!

Now one determines which type of heating system is used to regulate the room and water-
temperature. There are a variety of different technologies which can be used, where a
percent distribution is suggested. The user can reset all fields to 0 by clicking the button
“reset fields" and insert the desired distribution. The values can also be assumed by the
water-heating by clicking the option “Adopt distribution of heating systen?’ in case the water
is heated in the same way.

3.4. Electricity

1. Site 2. Buildings 3. Electricity 4. Municipality 5. Mobility 6. REA 7. Results

In this section of the questionnaire, the electricity consumption as well as a possible
renovation in the residential area is determined. Again a value is suggested, that is based on
the average electricity consumption of an Austrian household. A one-family-house is here
distinguished from a row house and a multi-story house. The entire electricity consumption
of the residential area is determined by the number of households and the respective
average electricity consumption per household.
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The created amount of electricity can also be evaluated in kWh. This amount is subtracted
from the energy consumption and calculated against with the ecological footprint, because it
reduces it. The entry is carried out in reference to the yearly dezentral in the considered
residential area or separate object from renewable energy sources provided electricity.
Possible technologies are for example photovoltaic systems, wind power plants or biogas
BHKWSs. If more than one type of technologie is used, the total amount of electricity
production must be determined. Furthermore the suggested compensation for electricity fed
into the grid from phootovoltaic (according to the renewable energy feed-in tariff from the
eco-electricity act 2011, in buildings integrated photovoltaic system, 5 kWp — 20kWp) is used
on the question page of the regional economic analysis (REA). If other technologies are used
for electricity production, the compensation for electricity fed into the grid in the REA must
be respectively adjusted by the user.

Additionally, as a user in the private mode, one has the possibility to choose the
reference source of the electricity. “Conventional electricity” corresponds to the
average electricity mix of Austria. This mix is also used for calculations in the
community mode, as long as the residential area is located in Austria. The “EU 27"
electricity mix is used for calculations in other countries. In the private mode, one
can choose “green electricity”. The electricity identification of each mix with which
the ELAS-calculator is evaluated, is listed in table 1.
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Denotation in the ELAS- | Conventional EU 272 Green Energy®

calculator Electricity®

43,9 % water 10,6 % water 84,5 % water
7,5 % coal 27,9 % coal 10 % wind
1,3 % oil 3,1 % oil 3,5 %
12,1 % gas 23,4 % gas biomass
4,6 % bio mass 2,3 % bio mass 1,0 % biogas

-4% 0,8 % waste 0,9 % waste 1,0 % PV

:5:1 0,03 % PV 27,8 % nuclear

LS) 2,2 % wind 0,2 % geo thermal
0,02 % Bio-gas and energy
others 0,2 % PV

27,55 % ENTSO-E- | 3,5 % wind
Mix 0,07 % Biogas and
others

Table 1: Electricity identification of the three varying electricity mixes in the ELAS-calculator
Kommunale Dienstleistungen und Infrastruktur

1. Site 2. Buildings . Electricity 4. Municipality 5. Mobility 6. REA 7. Results

In the fourth section of the ELAS-calculator, the energy consumption of the communal
services as well as the needed communal infrastructure for a residential area is evaluated.
The questioning is classified into five areas: road network, road services, road lighting, waste
water treatment and waste disposal.

3.4.1. Road Network

Both the inner and the outer development of the road network of a residential area are
questioned in order to achieve the kilometres of roads, which are decked by communal
services. These have different ecological and economical effects.

The inner development is made up of those streets, which are located within the considered
residential area. The differentiation is determined by a community and a national road and is
entered separately in the ELAS-calculator. When entering a single housing unit, the street

! According to EA ,Electricity/Heat in Austria in 2008 http://www.iea.org/stats
2 According to IEA ,Electricity/Heat in European Union - 27 in 2008 http://www.iea.org/stats

% Based on the electricity mix of the green electricity AG, labelling according to 2009: http:/www.oekostrom.at/
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which leads along the property boundaries for the inner development is meant. Private roads
are to be handled as community roads.

Subsequently, the user determines, if the residential area is located in the city centre or
outside the centre (ex: in the case of a splitter settlement). In the case of a residence
outside the city centre, the outer road development is asked (again divided into community
and national streets). The closed cultivated settlement area, in which also super markets and
public facilities like a municipal office or a school are located, is seen as a centre.

3.4.2. Road Services

This section is a part of the evaluation of the communal services of the residential area. It is
assumed that the services are carried out by a community vehicle and that it must cover a
specific distance for each complying service. This results in an energy consumption which is
added accordingly to the considered residential area. Included in the road services are all
drives that are done by the community or by private service providers (ex: farmer) for the
following services: road cleaning, mowing and trimming, snow clearance, gritting services
and other services. With the number of drives and the determined kilometres of roads
(3.5.1), the energy consumption as well as all other parameters can be calculated. The
default values originate from the evaluation of the community surveys, which are given from
case studies for data analysis.

3.4.3. Road Lighting

If a residential area has street lighting (yes/no question), the default values are suggested.
The number of light points which a residency is permitted to have, is calculated by the
determined inner road development multiplied times 0.031 light points/ street meter. The
electricity demand is assumed with 268 kWh/ light point and year. Both these values also
originate from the questionnaire of community case study, which served for the evaluation of
the data of the communal infrastructure and services.

3.4.4. Waste Water Treatment

One value for the yearly waste water treatment of the residency is calculated and suggested
from the number of residents. This is achieved from the Austrian average value of 128.48
m3 yearly per person (as of 2006)".

The waste water treatment of the residential area can be centralized or decentralized (ex:
through a plant purification system). The costs of operation as well as the ecological
pressure differ depending on which equipment is used. One can distinguish between a two-
or three-step-system in the case of a centralized plant. The data of the distance between the

* http://www.umweltbundesamt.at/umweltschutz/wasser/abwasser: errechnet aus der Gesamtabwassermenge
von 1.064 Mio m%a und 8.281.295 Einwohner im Jahr 2006

20/33



residency and the waste water treatment plant is evaluated in a km laid sewage system and
the energy consumption can be entered as available sewage pumps in kWh/a.

3.4.5. Waste Disposal

All fractions, which are picked up by a disposal service business or can be brought to a by
collection point by foot are selectable by a checkbox. If a fraction is not selected, it is
assumed that the resident disposes his/her garbage in a waste collection point. Excluded is
waste, that can be decomposed (biodegradable waste and greenery). The distinction is
especially important in the determination of the ecological footprint, because it is either
calculated with LKW-kilometres or in the case of waste disposal through residents with PKW-
kilometres. The second case is used for the basis calculation of the distance to the old
substance collection centre.

The questions for the communal section are simpler in the private mode in order to
comply with the knowledge of the resident. Private people usually do not have
access to data about communal infrastructure, for this reason in the case of a private
person, the ELAS-calculator uses statistical means for calculations. In the private
mode, the user first enters how far away from the community centre the residential
location is located. If the considered housing unit lies in the centre, the value 0 km is
entered. Detail information such as inner and outer development is not asked in the
private mode. In the street lighting section (if existing), the number of light points in
the property boundaries are asked. The evaluation of the sewage data is also greatly
reduced. The questioning and calculation for waste disposal are the same as in the
community mode.

3.5. Mobility

1. Site 2. Buildings 3. Electricity 4. Municipality 5. Mobility 6. REA 7. Results

The total yearly kilometres of all members of a household aged 15 an more are asked. The
mobility is divided into three categories: every-day mobility, short vacation trips and main
vacation trips. The suggested and individually editable km-values for every-day mobility of
the ELAS-calculator are based on the case study communities, whereas the vacation mobility
values are taken from a study of Statistic Austria (2009)°. Transportation devices which will
have more impact in the future are also shown. These include bio-gas bus, electro, hybrid,
natural gas, bio was and E85 cars. These boxes however, are set to a default of 0 km and
can be adjusted by the user.

° Gtatistik Austria: Ergebnisse der quartalsweisen Stichprobenerhebungen zum  Urlaubs- und

Geschéftsreiseverkehr 2009
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Additionally, the boxes for future drive technology are of importance for the private
people, in case scenarios are to be played, which are only available in the
community mode, in which for example the effect of a change to different
transportation devices should be analysed.

3.6. Regional Economic Analysis

1. Site 2. Buildings 3. Electricity 4. Municipality 5. Mobility 6. REA 7. Results

The regional economic analysis of the ELAS-calculator, calculates the regional economic
effects of a residential area. The activities tied together with a residency (construction,
refurbishment, operation...etc.) lead to expenses which have effect on the economy. The
regional economic analysis sums up these expenses (sales) and calculates their effects
(advances) and their resulting value creation, the inducted employments and imports.

The suggested prices can be adapted in this questionnaire section. Sales taxes are included
in the prices. Already inputed data is used, to determine the inserted amount. All amounts
refer to a year. Listed are goods and services which correlate directly to activities of the
residency.

If the user calculated a residency in another country, the REA-entry is not included and no
outcomes are calculated, because the data of the input-output-analysis refers to Austria and
can not be transferred to other countries.

3.7. Calculation Results

1. Site 2. Buildings 3. Electricity 4. Municipality 5. Mobility 6. REA 7. Results

The calculation results page is shown when all listed sections have been completed. In the
community mode, either the desired end-result or, in the case of changing into the planning
or refurbishment mode, an interim result is shown. The final results can be printed with the
print preview. This opens a new window with the print preview, which also includes all
graphics and tables. Furthermore, the inputed values can be opened in a window and printed
separately over show inputed values/print. The display of the results can be minimised and
maximised, the units can also be changed (ex: m2, km2 or ha).

The total results fort he energy consumption, SPI, CO,-life-cycle-emissions, sales, value
creation, employments and imports are represented in an overview table. All calculated
values refer to a year and count for the entire analysed residency, which can be made up of
various building groups.

TIP: The user should save the calculation here over save data at the latest.
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Results

Analysis of an existing settlement (As-Is-analysis)

Choose units m2 ~ kWh v kg ~

Printview ~ Show / printinput data

Show al detaled resuits Proceed to planning | Proceed to scenario generation

Summary, results related to one year rinimize

Energy Consumption 970,778 kWh rounded to avoid rounding-errors and inaccuracy.
Ecological Footprint (SPI) 82,964,355 m2

COz Life Cycle Emissions 342,459 kg

Turn over 279,215 €

Value added 127,760 €

Imports 45,999 €

Jobs 1.7

[ [ [
Image 6: Presentation of the total results in the ELAS-calculator

Please note that the given results are an outcome of a calculation. They are not

After the presentation of the total results, the individual results are shown in a table and
illustrated in diagrams. For example image 7 shows a detailed display of the energy

consumption.

The previously questioned sectors are graphically illustrated in the diagram of the energy
consumption of a considered residency. What the separate sectors are made up of can be
looked at in detail on hand of the tables. In this way, the user can keep a clear overview and

can also identify the hotspots of the energy consumption.
Energy Consumption minimize
Energy consumption according to areas Space heating, hot water supply

Total consumption
show

Electricity

Total consumption

aut of that for heating and hot water
show

Municipal services

Total consumption
show

54,5%
Mobility (every day)
Total consumption 84,378 km
shour
Mobility (leisure/vacation)
Total consumption 317,508 km
Main vacation 290,966 km
h
Space heating, hot water supply sow :
B Electricity Short trip 26,542 km
Municipal s - S
m Mobility (

W Mobility (leisurefvacation)

Image 7: Display of datail results of energy consumption in the ELAS-calculator
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The representation of the CO,-life-cycle-emissions is done in the same way. There is
additional information with the ecological footprint, the dispersion of the footprint in the
seven categories of the SPI (see chapter 2.2)

Image 8 shows the result of the regional economic analysis (REA)

Regional Economic Effects related to one year rinimize

Turm over In Austria 279,215¢
Walue added in Austria 127,760 €
Import to Austria 45,999 €
Jobs in Austria 1.7
Turm over in your federal state 234,339 €
WValue added in your federal state 95,576 €
Imports from abroad or other federal states 78,183 €
Jobs in your federal state 1.1
Turn over in other federal states 44,875 €
WValue added in other federal states 32,184 €
Imports from other federal states 32,184 €
Jobs in other federal states 0.6

Value added effects according to initiator - Austria

Living Space, construction 0¢€ 0« 0¢€ 0.0
Living Space, operation 109,812 ¢ 49,377 € 17,907 € 0.6
Municipal Infrastructure, construction and operation 1,471 € 813 € 164 € 0.0
Bxternal Effects (Mability) 167,931 € 77,570 € 27,928 € 1.1
Total 279,215 ¢ 127,760 € 45,999 £ 1.7

Value added effects according to initiator - Oberésterreich

Living Space, construction 0¢ 0£ 0¢€ 0.0
Living Space, operation 98,720 ¢ 41,095 € 26,189 € 0.3
Municipal Infrastructure, construction and operation 1,244 € 669 £ 308 € 0.0
External Effects (Mability) 134,375 € 53,813 € 51,685 € 0.8
Total 234,339 € 95,576 € 78,183 € 1.1

Image 8: Display of the REA in the ELAS-calculator

Sales: The value in the display includes the sum of all net turnovers (direct as well as
indirect sales, sales induced by advances), which result from the activity, in euro per year, in
each territorial unit.

Value Creation: This parameter describes the from the activity resulting value creation in
Euro per year in each territorial unit.

Employment / employment effect: This represents the sum of all created or ensured,
direct and indirect (induced by advances) jobs, measured on full-time equivalent basis (FTE)
per year, in each territorial unit.

Imports: This value is the sum of all imports, which are directly or indirectly necessary for
the production of goods and services, in €/a, in each territorial unit.

Creating living space: The effects of the construction, modification/ renovation or
debolishment of livings space is taken into consideration, all entries refer to one year (one
time expenses are discounted on a time period of 66 years).
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Housing operation: The effects which result from the operation of a living space are
illustrated. Included is the yearly work needed for preparation of room heating and
electricity.

Communal construction and operation: includes effects resulting from the construction
of streets and the exploitation (sewage, water, electricity) discounted in a time period of 66
years, as well as from services for lighting, snow clearance, road maintenance, sewage
operation and maintenance and waste disposal per year.

External effects (mobility): This includes effects of induced mobility of private
households. Not included is the yearly mobility for every-day drives and yearly mobility for
trips and vacations.

After the as-is-analysis, the user may change into the planning mode. The evaluated data
can be modified in this mode and alternations in respect to renovation, expansion,
refurbishment or relocation of the residential area can be planned. There are different
options to choose from, which are explained in detail in chapter 4.

Scenarios can be played in the planning mode but also directly in the as-is-analysis. The two
pre-made scenarios with different model parameters attempt to simulate a long-term
analysis of the calculated residential area and are described in detail in chapter 5.

The option planning mode and scenarios are not an option for users in the private
mode, only in the community mode.
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4 Guideline for the Operation of the ELAS-Calculator
(Planning mode)

This chapter explains the differences to the as-is-analysis; the remaining operation of the
ELAS-calculator follows analogy to the as-is-analysis.
4.1. Planning mode (As-Is-analysis present)

When changing into the planning mode, one is first asked if he/she wishes to change current
residential area or if he/she wants to demolish the residency in order to rebuild it in another
location.

r 8 |
Change to Planning Mode

In the plarning mode already existing inputs for building groups from the as-is-analysis may be edited.

The following planning options are available;

o Renovation of individual building groups

o Expansion of the settlerment

e Demolition of individual building groups

e Change of settlement's site; In this option the settlement's demolition and reconstruction at a different site will be
evaluated.

Do you want to demolish the existing settlement and re-construct it at a different site?

O veg ® No

If wou want to reload your input data amvtime later, don't forget to save current analysis prior to entering planning mode.

Cancel Save | Proceed to planning

| € > |
Image 9: Option to change into planning mode

Relocating includes the demolition of numerous building groups and a selection of a new
location. The entry happens analogy to the as-is-analysis, however additionally, an ecological
backpack for the demolition and also for the building itself, if it has not yet been ecologically
depreciated, included in the calculation. The ecological backpack takes account for a house
which has not yet depreciated but already demolished. The SPI is always depreciated for 66
years and so in the case of a demolishment of a younger building. The res-SPI (not yet
depreciated part) is summed up and added to the new planning result.

If the location stays the same, then the user comes into the planning mode based on the as-
is-analysis. The already inputed data of the building groups in the as-is-analysis is
summarised in a table for the entry of buildings and households. Entries can be edited and
completed with the planning button. Renovation, construction of annexes and the
demolishment of single building groups count to planning cases. Furthermore, the resident
information and the entries of room heating and hot-water preparation can be adapted.
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Moreover to the questioning of infrastructure, the user is asked the additional demand of
roads, street lighting, sewage etc. There are two further categories among with the display
of the results, one for infrastructural additions as well as constructional measures.

4.2. Planning Mode (as-is-analysis not present)

The planning mode in regards to buildings can differ according to the method of operation of
the ELAS-calculator. If the user has not completed an as-is-analysis and plans with the
“green field”, he/she must give all details about the buildings, residents and preparation of
room heating and hot-water preparation, just like in the as-is-analysis. Due to the fact that it
is @ matter of planning, the earliest possible time of construction can is the year of the entry.
For this reason it is assumed, that the building which is to be built, must at least correspond
to low energy requirement standard. For this reason, the options are limited in comparison
to the as-is-analysis. The type of insulation must also be given, because this makes a big
impact on the ecological footprint. One can choose between following variants in respect to
the building standard and insulation:

- Building standard: low energy requirement house or passive house, both with wood
leightweight or massive construction

- Insulation: fossile (XPS, EPS), mineral (mineral wool), ecological (cellulosic fibers)

It is assumed the streets of the inner development and street lighting etc. must be
constructed resulting in accordingly expenses and ecological pressure when entering the
communal services and infrastructure. However in the sewage system, the distance to waste
water treatment plants (main branch) are already assumed and only additional sewage
development is asked. The display is carried out in the same was as with the planning based
on the as-is-analysis.
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5 Guideline to the Operation of the ELAS-Calculator
(Scenarios)

Goal of the scenarios is, to give an outlook of the possible development in 30 years (year
2040). The initial situation of an already analysed residential area, independent if existing or
planned, is used. The previously evaluated values of the residency are recalculated with pre-
defined model parameters.

TIP: Again it is suggested to save and/or print results for each calculation!

There is an option of two scenarios, which the user can choose from and with which he/she
can alternate previously entered and calculated values. There are no additional entries
required. The scenarios and their inclusive data are deposited in the ELAS-calculator. The
goal is to illustrate development for electricity use, electricity mix and mobility. The trend
scenario shows the conservative variants in which a development according to trend
predictions is assumed. In contrast to this, the green-scenario is a optimal illustration of the
future, in which an environmentally friendly society and a more sustainable handling of
resources is assumed. The comparison of the two scenarios should especially display the
range and clarify the potential towards optimization.

5.1. Trend-Scenario

5.1.1. Electricity

The energy consumption development is assumed with a 2.2 % rise until 2020 according to
Wifo (2005). This value is taken over and projected to 30 years. This means that the
electricity consumption increases by a factor of 1.92 every 30 years. The electricity mix also
alternates. Here a calculation of the future electricity mix for both Austria (table 2, based on
the energy strategy) and for the EU was made.

ELECTRICITY MIX - trend electricity scenario [%]
j- 2 >
2 S8 g 5 2 |3 § s | &8 ©
e c E| & 50| © cC5| o v 5 S
9 Co| B £5| 2 ©o| © g 9 2
© T 'a = S © = a <
= 5 = © = o 5
wn
49,0 8,0 10,9 2,1 19,2 0,6 6,4 0,3 3,5

Tabel 2: electricity mix for austria in the trend scenario

The alternated electricity mix also has effect on those transportation devices, which are
opertated with line current (electric car, tramway and O-bus).
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5.1.2. Mobility

The amount of PKW kilometres (minus the electric vehicle kilometres) will be changed to bio
gas according to 2020 goals. The amount is according to EU commission 10% (EU,
KOM(2006)848). The rise of the total kilometres of general mobility was calculated from data
of Streicher et al. (2011). The rise is thus a factor of 1.26. The amount of electric vehicles is
approximatley 15%. The total vacation kilometres are not increased and stay the same as in
the as-is-analysis. The alteration of the modal split of the general mobility for the trend-
scenario is based on Streicher et al. (2011). A factor was calculated for every transportation
device, with which the modal-splits could be adjusted to. For the vacation mobility, the
default values in respect to the dispersion of bio gas and electric cars were adapted.

5.2. The Green-Scenario

5.2.1. Electricity

It is assumed in the green-scenario, the the total consumptioon of a residential area
decreases. The reduction is based on the evaluation of the questionnaire in the case study
communities. This is a matter of the quantil 25 of the given total electricity consumption of
the asked households in each building type (one family house/ row house or multi-story
house) and complies with a factor of 0.67. This implies a reduction of nearly one third of
today’s electricity consumption. An electricity mix of 100% eco-electricity is assumed. This
means 100% wind power for Europe and 60% water power, 30% bio mass and 10% wind
power for Austria. These values were discussed and defined by the project team in a
meeting concerning scenarios.

5.2.2. Mobility

The rise of the total kilometres complies with the value, which has already been stated for
the trend-scenario. For this reason, it is assumed that the mobility of the society also rises;
however, the type of power to drive the vehicles is changed. Thus the PKW-kilometres are
operated only with bio gas or electro drive in a proportion of 70:30. The public
transportation is also calculated “green” by operating buses with biogas and tramways and
O-buses with the eco-electricity mix.
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