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1.2

Introduction in to the tutorial

The goal of this tutorial

LCA is a skill you learn by doing. Therefore, in this tutorial we aim to provide
you your first experiences with LCA and SimaPro, by taking you through a
simplified example.

Of course, you need to know some basic theory and concepts. These are
described in the User manual chapter 1 to 5. This tutorial is written under
the assumption that you understand the basic concepts as inventory, impact
assessment and for instance system boundaries and allocation. In the tutorial,
we will of course use these terms, but we will not provide too many explana-
tions. The aim of the tutorial is thus to become acquainted with the way you
can develop an LCA in SimaPro, and it is not about LCA theory.

Going through this tutorial requires about 2 hours. However, you can take
more time to experiment with other assumptions, with refinements etc. To
run the tutorial you need to have a demo version or a registered version of
SimaPro 5.1 and up.

Please be aware that if you have a demo version, you can only save processes
16 times. This should be enough to run this tutorial, unless you save processes
more than once.

The example

Let us assume you want to make an LCA of a simple wooden shed, produced
to be used in a private garden. The shed is made of just two materials: wood
and some steel for the nails and other metal parts. There is no packaging. We
also assume there is no wood preservation or paint, there are no windows, no
doors and there is no heating or lighting. It’s just a simple shed.

There are three basic parts in this modelling exercise:

1. In order to model this we need to enter some processes that describe the
environmental impact of cutting a tree and sawing planks in a sawmill. For
simplicity, we do what you may never do, that is to ignore the impact of
woodcutting on the biodiversity in the wood. For the steel used in the shed,
we shall use some data already available.

2. Another important part is to describe the end of life of the shed. For that,
we will demonstrate some of the unique and advanced features in SimaPro
to model waste scenarios. In this example, we will use the assumption that
40% of the wood is burned in open fireplaces at peoples home and that 60%
is landfilled in a modern landfill.

3. Once we have developed the production and the end of life scenarios, we
will develop the specification of the shed (the assembly) and the life cycle.

During the modelling, we will of course encounter some methodological issues.
However, these will not be thoroughly analysed here. We refer to the User
guide chapters 1 to 5 for further information. The data we use for this LCA are
not the best and most representative available, and they are by no means
complete. The purpose is to exercise, and not to provide you with data.
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2.1

2.2

2.3

Preparation for data entry

Starting a registered version of
SimaPro

Upon start up, SimaPro will prompt you to open a project. Select the "Tutorial
with the wood example” from the list, and press the "open” button. Please
ignore the following paragraph.

Starting from the SimaPro demo version

As long as you do not have entered the license code provided by PRé, SimaPro
will run in demo mode. In this mode you can still run this example. SimaPro
allows you to save processes 16 times. The example requires you to save 9
processes. You still have 7 spare "saves" to correct errors or to perform a
sensitivity analysis. After 16 times you are still able to run the demo and
view the results, but there is no way to make changes (re-installing the

demo will not help).

When you start the demo, it will ask you to register or run in demo mode.
Choose demo. Next, it will ask you which version of SimaPro to use. Choose
the "analyst” version. After that, it will ask you to run the guided tour with the
coffee machine or the wood example. Choose the wood example and read the
welcome message.

Go to the File menu and select Open project; select the "Tutorial with wood
example” from the list and press the Open button. Now follow the instructions
in paragraph 2.3.

Starting the wood example project

SimaPro organizes all the data you enter into "projects”. This is very useful if
you run more than one LCA project, as you can keep all data separate. (By the
way, in the Demo and Light version you cannot create your own projects).

A project has 4 different sections (see the menu on the left side):

1. Goal and scope. Here you describe the purpose of the project and you can
set your preferred data quality standards for the project.

2. Inventory: here you enter and edit your data, as we shall see in the next
chapter.

3. Impact assessment, here you can edit, enter and select impact assessment
methods.

4. Scripts. Here you define wizards like user interfaces for the less experienced
users. The step-by-step menu of the introduction to SimaPro, and the guided
tour with coffee are examples of this feature.



2., Goal and scope

The initial stage in LCA is to go through the "Goal & Scope Definition”, namely
define all the practical details related to the project. It might seem a short
and easy step, however, it is highly important, since aspects defined in this
step appear in all stages of the LCA and are relevant to the product life cycle.
In this example, in order to keep our focus on how entering data and building
up new processes in a SimaPro can be executed, we have defined these para-
meters in advance, so that they are already filled in. Please take some time to
see how this is done.

2.4.1 Description
Under the description tab, you find information on the goal and most important
choices. The text fields refer to the obligatory issues you need to describe
according to ISO 14041. You can cut and paste these texts to your word
processor if required. You may the arrow keys to run through the description
menu.

2.4.2 Libraries
In this section, you can predefine which libraries you want to use for this
project. Libraries are a special type of project. They are intended to be used
as a resource that you can use in all your projects. They are not intended to
be edited. In case you need to edit an item that is in a library, you can copy
the item to your project. After that, you can edit the item. In this way, you
keep your libraries untouched for other projects. In this project, we only need
the Buwal database and the Methods database.

Keep the selection as it is; if you select additional libraries, or deselect the Buwal
or Methods database, you may run into difficulties in the next chapter.

2.1 Data Quality Requirements
In the "Data Quality Requirements” section, you can fill in specific parameters
related to the project we want to create. These requirements are namely time,
geography, type, allocation and system boundaries, these terms refer to
methodological choices that need to be made in the goal and scope of each LCA.

The purpose of these indicators is to help you to understand to what extent
the data from libraries is consistent with the requirements of your own project.
Once you have set these data quality indicators (see figure below), later

you will see that each process in the library will get a field with a colour that
depends on the (mis)match between the data and the desired properties.
There are four colours to indicate to which extent a process matches your
project requirements. Green colour shows that the material or process chosen
is applicable to your project, yellow is quite matching, orange is less close and
finally red means that although useable, the process or material is beyond
your project requirements (see for example processes/material/chemicals).

SimaPros.1 .9 .



In the wood example project, we have already entered the desired data quality,
as indicated in the overview below. We will not go into detail about the reasons
for each setting. Please refer to the User manual chapter 3 for some more

explanation of this concept.

Time Geogiaphy Tope |
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| Svstem boundaries

Tie period (DGl We Geogiaphy DAl Weightng =11 1o 0100 0] Weighting = 3) Multiple: output allacation [DAI Weighting = 11] Cut off nules (DA Weighting = 3]
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i Ui [ Unknown I~ Unknown [ Unknown % Unknown
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() A leiEnicet % Mixed data [T First order [only primary flaws)
[ Africa & Rl e e s ey e el OE e = 1) [% Second order [material/energy flaws including operationg
; 2'::‘? [ Average fiom a specific process I~ Unspecified () ety el et
[ A resons [% Average from processes with similar outputs [ Unknown . -
[ Word [% Average of all suppliers [% Mot applicable Boundary with nature (DO Weighting = 11)
[~ Theoretical calculation % Closed loop assumption ™ Unspecified
[ Data based on input-output tables [ Full substitution by close proxy [similar process) [~ Unknown
[~ Estimate [® Full substitution by distant prosy (differsnt procsss]  [® Not applicabls
~ = " [T Partial substitution, physical basis far cut off [ Agricultural productian is part of production spstem
ML 2 baseline 2000 / ‘wiord, 1390 [PRé Consulants [~ Partial substitutions, socio-economic basis for cut off [~ Agricultuial production is part of natural systems
Figure 1

Overview of data quality setting used in this example
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3 Production of the planks needed

In this chapter, we discuss how you can actually enter data in the Inventory
section of SimaPro. We will concentrate on the production of the sawn planks
needed for the shed. For the steel data, we will use existing data in the
SimaPro database. In chapter 4, the end of life scenario and its associated
impacts will be described. In chapter 5 we will model the complete life cycle.

Entering process 1: felling the tree

The first process describes the felling of the tree. Before we can enter the

data, we will have to collect the data. In this example, we will provide you

the following data

® About 1,25 ton of wood is felled to produce a tree trunk of 1 ton, the rest
(branches and tops) is left in the forest. We assume these do not cause
emissions, as they are part of the natural processes in the forest. In a full
LCA, this assumption should be analysed better of course.

® We use a chainsaw for felling the trees. The chain saw data provided in the
example are specified as impact per hour. In this example, we use a produc-
tion rate of 25 ton of wood per hour, which means that for 1.25 ton. We
need 3 minutes of chainsaw input. Of course, we could also have entered
the amount of fuel for the sawing energy, if this would be available.

Now follow the three steps, which are also shown in the figure below:

1. Step 1: click on Processes in the explorer screen.

2. Step 2: click on building material, because wood is used to construct a shed.
3. Step 3: Press new and a new and empty process record will appear.

1 Explorer
Lioal atvd scope

Figure 2
Creating your first new and empty process sheet
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3.1.1 Entering process outputs (productS)
Figure 3 (see below) shows the top section of the screen that appears. At
the top, there are three tabs, giving access to the three different parts of the
process record. For now, use the middle tab, input/output.

Follow the four steps shown in this figure:

1. Double click on the white field under the "known outputs to technosphere.
Products and co-products” section and a new line will appear

2. Enter the text "Felled tree” in the section under "Name". Jump to the next
field by using the enter or tab key.

3. Enter the figure 1 under "Amount”.

4. Double click in the field under "unit” and choose ton by using the pull-down
option. SimaPro can convert units, so it understands that you now have just
entered an output of 1 ton of felled trees. If you would have liked to use
cubic meters this is also possible, but in that case, you should first change
the quantity from Mass to Volume.

You can ignore the high and low volume. This version of SimaPro does not
use these fields yet. In the next chapter, we shall also explain the percentage
under allocation and the waste type. For now, you can ignore these.

aterial proce . =10 ll
Documentation  Inpufoutput |S\,xstem descriptionl Step 2: Type name of the output
Froducts
| Step 3: Type output amount
Known outputs to technospheperFroducts and copr &
Marne Arnount & f Quantity  Lowwalue High value AllocationiWaste tvpe &
Falled tree i ton | igess 0 0 100% |notdsfined |t
mgo
Known outputs to tethnosphere. Avoided E Step 4: Select unit
Mame Amaount w Low walue Highwalue Cao
kton
| o\ M | g
oz
4 = »

Step 1: Click on white —
field to get new line

Figure 3
Entering the process output

The next product-input line "Known outputs to technosphere - avoided
products” can be ignored, as there are no such products (see also paragraph
4.2, where this option will be used in the landfill process).
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3.1.2 Entering inputs

The next section describes the inputs to the process (see the figure below).

We will enter data about the amount of wood we will extract form the forests.

Note that there are three lines in the record where you can specify inputs:

1. Known inputs from nature (resources). Here you can list the resources that
are directly taken from the natural resources. In this case, the wood
that is extracted from the forest. In a process that describes mining, the
ore or metal input would be described here. All data you enter here will be
included in the inventory result table.

2. Known inputs from technosphere (materials and fuels). Here you enter
inputs that come from other industrial processes and not from nature.

3. Known inputs from technosphere (electricity and heat). This field has the
same purpose. We suggest you specify all inputs with a mass unit in the
field under point 2, and all others under this field. This will help you
keeping track of the mass balance.

Input from nature resources
The sequence below is the sequence that is generally used in all fields (except
for the output fields).

Step 1: create a new line by clicking under "known inputs from nature
(resources)”

Step 2: double click in the blue field; a list of predefined resources is presented

Step 3: select wood from the list; you can do this by scrolling, but also by
typing "wo"; SimaPro will immediately search for the closest match. If
wood would not be present in the list, you can use the ‘New’ button to
create a new resource, however in this example we leave this button.

Step 4: when you found wood, press "Select” (or select by double clicking)

Step 5: enter the amount as 1.25 ton (or 1250 kg); the difference between
input and output will be waste from branches

a New material process

Step 4, click

Documentation  Inputfoutput | Swystem description | "select” button

Step 5: enter amount and unit

Select a raw material

Xl
MName

Amount LInit —I—m I
|Felledtree |1 |10n/ hame /| Unit - j

weater (drinking, for proce: kg —
weater (process) kg Mew |
Fnown outputs to technosphere. Avoided prpducts water (sea, for cooling) kg
Arnount it : Find |
water (gea, for processin kg
water (surface, for cooling kg Cancel |

weater (gurface, for proces kg

Step 2: double click here

water (well, for cooling) kg [
Amount il wiater (well, for processim kg Step 3: Select
"wood" by
0 | (W | 'wood" by
wood (abura) kg [ ty%":]'g" w
e - . and "o
Krawn inputs from technosphen terials/fuels) | 402 items |
Mame Amaunt it Cowwalue Highwalue Comment

Fnaown inputs fram technosphere (electricitytheat)
Mame Amaunt Unit Lo

Step 1: click in the white

field to get a new line

< |

Figure 4
Entering the inputs form nature (resource depletion)
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Inputs from technosphere (materials/fuels)

The chain saw needed to cut the tree has already been predefined in the
project. We can thus enter this as an input from technosphere. This means
that the chain saw process is linked to the process we are creating. This has
the benefit that all emissions and resources needed to operate the chain saw
are in that specific record and we do not have to (re)enter all emissions in the
record.

aFile Edit analyse Tools ‘Window Hel

JES]
P [l Processes Unit | waste byl Praject /| D@
O | |;l |il ﬂ| 5| b | | =] 15 [=1- Material ihe Guided tour with wo
Diocumentation  Input/output | System descrip - Building mat J
- Chemicals
| - Fuels J
- Glags+Ceram.
Known outputs to technosphere, Products and B Metals Step 4 Select chain sawing, J
Name Amaunt 'S”"e'* b note the red x for time
Feled ree i Papers boar period, this data is too old J
[+ Plastics
. - Energy
Step 2 .expand [#]- Transpart
processing category 1. Processing
- Cardboard A I

-Glass % Time period

+ Substitution allocation ¥ Show DRI

-Mon ferro W as ; L
Known inputs from nature (resources) .. Others ! B it szl specifications
lerie ATEt v Technology. + Cut off rules
wood ‘1_25 : »F‘ape_r + Representativeness + System baundary
- Plastics « Multiple output allocation + Boundary with nature
- Steel - - P Step 5:
Known inputs from technosphere (materials/fue Wit Impacts of chain sawing per unit of time: relatievely old data Clicli(
MName Amount .
- Use select
Known inputs from technosphere [electricity/he | 193 items ‘ O items selected
Name Amount Urit Low value Step 6:
0 4+—T7 | | enter amount:
w 3 minutes

Olutputs Step 3: select wood

Emissions to air
i I

Step 1: double click '

Figure 5

Entering inputs from other processes; in this case the chain saw

Here we repeat the basic procedure, by starting to double click in the last of
the three input fields (electricity and heat), as the use of the chain saw will
not add to the mass balance of this process. Instead of a list of predefined
resources, you get a view in to the list of already available process outputs.
The chainsaw process has been defined in the processing section under wood.
In this case there is only one process in this subcategory. (If you would not
know if and where a process is in the datasets, you could use the "find" button
to locate the process).

In the lower part of the selection screen, you can see the data quality indicators.
All indicators are green, except for the period. Apparently, this process is
older than we defined in the data quality profile. Later we shall see how
important this deviation will be.

The process is specified with time (hours) as a unit. We need to input the
average time needed to fell 1,25 ton of a tree. The estimate from the wood
company is that this is on average 3 minutes (or 0.05 hours). Again, you can
use the unit conversion and enter 3 minutes.
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Entering emissions and other outputs

The lowest part of the screen is used to specify emissions and wastes. There

are six different sections:

1. Emissions to air

. Emissions to water

. Emissions to soil (usual to express leaching)

. Non material emissions, like radiation, noise etcetera

. Solid emissions, or wastes in solid form, especially intended to monitor the
volume or mass of waste (any leaches and emissions from the wastes should
be specified in the other categories)

6. Emissions (from this process only) to treatment

U AN W N

The last category is a very powerful feature. You can specify emissions and
wastes that are treated in some form of waste treatment or for instance flue
gas purification. In this way you can describe very precisely how production
wastes are handled.

In this example, we shall only specify the (solid) waste flow from branches
that remain in the forest. As stated, the emissions from the chain saw are
already specified in the chain saw record and should not be specified here
again (this would result in a double count).

The procedure to specify the waste is the same as in the case of resources. It
is illustrated with the 3 steps in the figure below. In a similar way, you could
add other emissions.

I’aFlle Edit  Analyse Tools ‘Window  Help =15 =
D[] @&l 4w

Select a solid emission

Documentation  Input/output | Suztem description I

Name
aluminium

aluminiurn scrap

Known inputs from technozphere [electricity/heat) asbestos
Mame Amount Lnit L | bilge oil waste
|Ehain sawing ‘3 ‘min ‘E branches left in the forre

Emizsions to &
MName

Emissions to water
MName

Emizsions to soil
Name

Solid emissions

MName

|

Step 1: double click

Mon material emissions
Mame

Known outputs to technosphere. Waste and emiszions to treatment

bulk waste
calciumfluoride

cardboard

cathode iron ingots
Amount Unit L | cathode loss

Step 2 select
branches, and

chemical waste

; chemical waste [inert) kg press select
Amournt Unit L | chemical waste [regulated) kg
chromium compounds ka
coal ash kg
Amount Linit L | construction waste ka
coooer foil ka LI
| 77 items I
Linit [ -1~ 1= - L= L L1101
[ R |
Amount Lnit Low value  High walue  Comment Step 3 SpeCIfy amount

Amount LInit Low value  High walue  ‘waste treatment Comment

Figure 6

Entering an environmental impact, in this case the waste



3.1.3 Quick feedback, inspect the tree or network.
Now we have entered the data, we can press the [/ button, to get a first look
at the network we have created. You do not have to save the process at this
time, simply press the button, while the ‘planks’ process is being edited. The
screen will look like the figure below.

'ﬂFie Edit Analyse Tools ‘window Help

MEEEEREEE

Close window

| Bol | m| | @@

% @ ISinde score LI I[H]
h

Zoom in or out
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thickness 4 nodes visible of 4
Name I
Contribution
Total

Subpracess (0] | Flaw |
Total

0106

Display of

single scores; 190 5
please try ain sawing
4_

Contribution shown

other settings ) .
in cummulative mode

Used by (7] [ Flow |
Tatal

00332 kg 0.00734 kg
Currently Petrol B300 Ol light B340
selected Relative contribution to the load
method 860596 0.000244
-l
_—Mecnindicator 33 [H] S Furnpe FI 59 HAA [PRE Consultants |
Figure 7

Inspecting the result of your modelling, the felled tree is linked to the chain saw,
and the chain saw appears to be linked to fuel and lubrication oil inputs

As you can see, the top process, the felled tree, gets an input from the chain
sawing process we have entered. On its turn the chain saw process had two
inputs, one for the fuel production and one for the lubricating oil production.
As you can see, by entering links between processes, you can build up comple-
te trees.

You can also play around using zooming options and other features. We will
not discuss all the features of this screen, but mention a few. The small bar
graphs in the processes and the line thickness display the contribution to the
total environmental load. How this load is calculated depends on the impact
assessment method that is currently selected (see bottom of the screen) and
on which level the method is used. In this figure, the total (weighted) Eco-
indicator score is used, but you can also select alternatives, like using the
climate change impact category indicator result. You can experiment with this
setting as much as you want.

If you have selected another impact assessment method that does not have a

single score, SimaPro will choose one of the impact categories to be displayed.
You can return to the process sheet by closing the window with the tree.

SimaPros. .16 .
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Documenting a process
Now use the "documentation” tab. In the documentation tab, you can specify
all types of characteristics of this process record.

The figure below provides an example of how such documentation for this
specific record could be entered. Please note the following characteristics:

® The Name of the process is not the name that you will find in the list with
processes. SimaPro uses the outputs as you specified on the other tab as a
label. In fact, the name of the process is only there for your own reference.

® Under Data Quality indicators there are 8 fields you can use to characterize
the record. SimaPro will match the information you provide here with the
Data Quality indicators, set in you project goal and scope (see paragraph
2.1). If the match is perfect, the process will get a green label, if one or
more mismatches occur, a yellow, orange or red label will be presented. In
the figure below, the appropriate settings have been entered.

® The comment field in the bottom will also be shown in the listing of the
processes in the explorer. It is useful to add some characteristics that help
you to understand the exact contents of the record.

Please enter the data as presented below:

¥ New material process =10 x

Documentation |Input-“u:uutput| System descriptiunl

Froject |Guided tour with wood exam| Category |Materia| | -
Created on |24;1 142002 | Last update on |24;1 142002 |
Process type  [[UNTNSSeS Process identifier testioxx08050700001 |
Name Tree felling |

| Data Cuality Indicators |
Time periad 1995-1999

Geography |Eurupe, YWestern _|
Technology |Averagetechnology

Fepresentativeness

bultiple output allocaticun|Ngt applicable

Substitution allocation |Ngtapp|icab|e

Cut off rules

Systemn boundary

Boundary with nature

Date
Fecord

Generator

|Averagefr|:|m & specific process |

|Less than 1% (enviranmental relevance)

|Secund order (matenialfenergy flows including DpE|

|Agricultural production is part of natural systems |

24/11/2002

|The writer of this guided tour example |

|YDurname |

General reference and sources

Literature Reference

Comment

Collection mBThCiData collected from literature |

Data treatment |N|:| special reatments |

Yarification |nutd|:|ne |
Comment This process describes tree culting in a forrest inWestern Europe, the assumprion is
that the farest management is done according to sustainakility standards such as
FSCcrtena
Figure 8

Documentation of the ‘felled tree’ process




3.1.5 System description
The third tab at the top of the process record is called system description. In
this example, it is not used and in fact not needed. System models are used
when a process record does not describe a single "Unit process”, but a combi-
nation of unit process, a so-called "system”. For example, the Steel processes
in the Buwal database describe the complete steel production process in a
single record, while in fact the steel production process contains many unit
processes. By presenting this data, much of the transparency within the pro-
cesses is lost. To partially compensate that, the System description provides
about the way the process was built. We suggest you inspect some of these
system descriptions in the Buwal or other databases at a later stage.
Again, this information is not needed here, as we are building "unit processes".

3.1.6 Saving data
Press the button with the small diskette symbol to safe the data you have
entered. You can now close the process record window in the normal way. You
will get back to the process index, and you will see that felled tree process is
now stored under building materials.

Important message for users of the SimaPro 5.1 demo version

In this example, you will need to create and store new processes and product
stages. After installing a demo version, you can only save 10 changes. After saving
10 times, the demo can still be used to view results, but there is no way to add or
edit data in the databases

3.2 Process 2 — Sawmill (‘planks’)

Our next aim is to define the sawmill process, where logs are turned into
planks, bark and sawdust. In order to do that, we have to create a new pro-
cess. This is done in the same way as described above, so, while in building
materials, select "new", and again an empty process record will appear.

® This process will convert the felled trees into three products:
1. Planks, about 50% of the output
2. Sawdust, about 40% of the output
3. Bark, about 10% of the output

® Some remaining wood (250 kg) is used within the sawmill process to dry the
wood. This drying process will result in some emissions to air.

e Furthermore, we will enter the transport needed between the place of
felling and the sawmill. Like in the case of the chainsaw, we will link a
process describing the environmental load of a truck to the sawmill process.

® Finally, we shall enter the electricity use in the sawmill, also using an
already predefined process record describing electricity production.

3.1.7 Describing the three outputs, waste types
and allocation percentages

The fact that the sawmill has three outputs creates an allocation problem.
The environmental load of the felling, the transport and the sawmill itself
must be allocated over three different outputs: planks, sawdust and bark. In
this example, we shall use the mass as an allocation basis. This means that
50% of the environmental load will be allocated to the planks, 40% will be
allocated to the sawdust and 10% to the bark.
An alternative solution would be to use the value of the three products as an
allocation basis. As wood will generate about 80% of the value, with sawdust
generating about 20%, while the bark will create virtually no value, the alloca-
SimaPros.a .18 . tion percentages would be 80% for the planks and 20% for the sawdust.
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aFiIe Edit Analyse Tools Window Help =l

D|E’3|E‘? El%l kélllél o

| B ]

Step1: create 3 lines Step 2: enter Step 3: enter
and type output names amounts allocation percentage
Guantity Low walue  High value  Allocation % '\Waste type Categary
Planks 500 ka Mass 0 0 B0 % ‘waod Building rmat
Saw dust 400 kg Mass 0 0 40% ‘wood Building mat
Bark 100 kg Mase 0 0 10% ‘wiood Building mat
Khawh outputs to lech&sphere. Awnided products \
Mame: A Unit Low walue  High value  Comment
] o ] Step 4: select
Hint: Click in white - waste type
field to create line L

Mame Amount Unit Low walue  High value  Comment

Uit Low walue  High walue  Comment

[ton 0 0 | Step 5: click under

material/fuels and
K.nown inputs from technosphere (electricity/heat) select felled tree
MHame Amount Uit Low walue  High walue  Comment
| Outputs |
‘ |
Figure 9

The three outputs of the sawmill, and the input of felled trees

The procedure is now as follows:

e Step 1: create three lines under "known outputs”, by clicking three times
on the white field

e Step 2: type in the names of the three outputs

e Step 3: enter the allocation percentages, in the figure above this is done
according to the mass, you can also use the economic allocation

e Step 4: click under the waste type column and select wood, below the
purpose is explained

e Step 5: click under "Materials and fuels”. A selection box will appear, from
which you can select the felled tree. This is the record we made in
the previous paragraphs. If you cannot find it, use the "Find" button.

Please note that we do NOT fill in anything under resources, the extraction of
wood from the forest is already taken into account in the feeling tree process,
and should not be repeated (it would result in a double count). You can also
see that we put in 1.25 ton, while the felling of the tree was defined for one
ton. SimaPro will automatically multiply all inputs by 1.25, so you do not need
to pay attention to this.

The use of waste types

In step 4, you were instructed to set the waste type to wood. Waste types can
be seen as a label that is added to a material output. As we will see later,
these labels are used in the post consumer waste scenarios. It helps SimaPro
to recognise, which emissions are to be allocated to a material that is incine-
rated or landfilled.

The idea behind this concept is that in principle all woods have more or less
similar emissions in the waste phase. Similarly, all steels will have similar
impacts. By using a standard waste type label, we avoid the task of making
specific waste scenarios for every material that is added to the database. As
we will explain, you do not have to use the waste types, if you consider these
are too coarse. You can indeed also develop a waste scenario for a specific
material.
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Waste types do not always have to be specified. Only materials that are
specified in the description of the assembly or subassembly need to have a
waste type. The felled trees do not need a waste type, as the consumer will
not dispose of felled trees but of planks and perhaps sawdust or bark.

Another example, if a consumer disposes of a plastic bag, SimaPro needs to
know that this plastic belongs to the waste type plastic, or more specific,
polyethylene. SimaPro does not have to take into account that this material
was oil before it was turned into plastic. The oil that went into the plastic
does not have to have a waste type. However, if in doubt, always try to specify
the waste type, because it will never harm.

As we shall see SimaPro checks, each time a calculation has been added if

materials, that should have a waste type specification, indeed have that
specification.

Adding electricity, transport and emissions
Energy and transport are added in the same way as the felled tree. We will
assume a transport distance of 200 km, between the felling and the sawmill,

and we will assume that a 28-ton Truck is used, that is loaded for 50%, because
the return trip will be empty.

fel File Edt Analyse Tools Window Hel E
o . - Processes Mame IUnit |‘w'aste t}lpa Project  / |DQI I
D I Dl Bl EI él L | | | = - Material Delivery van [<3. tkm BUWAL250 IE
Dacumentation  |nput/output | Sustem descrip - Building mat Passenger car B km BUWw/ALZE0 New
- Chemicals Truck 16t B250 thm BUWAL250 —
| - Fuels T gt BZA0 _ BUWALZ50 e
‘Glass+Ceram. [Trck 40tB250 thm BLWAL2S0
Known outputs to technosphere. Products and - Metals Fird
Name Amaount - Others
Planks 500 - Paper+ Board Cancel
Saw dust 400 - Plastics Step 3: select 28 ton truck,
Bark 100 - Energy observe comment on loading %
(=] Tranzport
ad - Others
Step 2: expand it prod - Rail
tradnsp?rttlndeé ~»- Fload % Time period « Substitution allocation ¥ Show DA
and select roa - ater + Geography W aste treatment alloca Snesificali
X pecifications
[+ Processing + Technology & Cut off rules
) B Use + Reprezentativefiess « System boundary
Known inputs from nature [resources) « Multiple outpdt sllocation « Boundary with nature
Mame Amaount
Foad transp® by diesel-truck [28t); per tonne.km; average
5 . load 50%.
Known inpuits from technosphere (materials/fue Source ESU-ETHZ (1994). Praduction of fusls is inchuded.
MName Amaount
Felled hiee |1A25 [ 198 items [ 1 item selected
Known inputs from technosphere [electricity/heat)
MName Amoint Uit Low walue  High value  Comment
0 [o [o
| A Step 1: double click here '
4| | »

Figure 10
Entering the transport data

The transport process is specified as ton-kilometre (tkm). One ton-kilometre
means the transport of one ton over 1 kilometre, or 1 kg over 1000 km, or any
other combination that has the same product of distance and weight. In this
case, 1.25 ton is transported over 200 km, so you should enter 250 tkm, as

quantity.

Electricity can be entered in the same way. We suggest you take the UCTPE
electricity record. The UCTPE is the European organization of electricity
producers, so this record has average European data. You will find this record
at the bottom of the list under Electricity B250. Different data sources

estimate the sawing energy at about 150 kWh per ton output, so you can
specify 150 kWh.
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As explained the emissions from transport and electricity are already in the

process records you made the links to. However, the emissions for burning of
250 kg wood for drying must still be added. Please add:

® 450 kg CO2 (non fossil)

® 2,9 kg CO

® 540 g dust (PM10)

e 500 g NO2
e 100 g SOx

The resulting record should look like the figure below (top of the record not

shown)

Documentation  Input/output | System description |

Name rmount it Cuantity Low value  High value llacation Z Waste lype Categary Comment
Planks 500 kg Mass o o 50 % Wiood Building mat
Saw dust 400 ka Mazs 1] 1] 40 % ‘wiood Building mat
Bark 100 kg tazs 1} 1} 107 Wiood Building mat
Ehown outputs ta technosphere, Avoided products
Name Amont Unit Low value  High value  Comment
| |nputs
Known inputs from nature (resources)
MName Amant Unit Low walue  Highvalue  Comment
Enown inputs fram technosphere [materials/fuels]
Name Amount Unit Low value  High value  Comment
Felled tree: 125 [ton [o [o
Enhown inputs fram technosphere (electricity/heat)
Name Amount Unit Low value  High value  Comment
Truck 28t B250 [250 [tkm [0 [0 [
|[Electicity UCPTE B250 [150 [kwh o [0 |
| Outputs
Emissions ko air
MName Amaount Unit Low value  High value  Comment
C02 [nan-fossil] 450 ka 1] 1]
co 29 kg 0 0
502 100 g 0 0
W02 500 g 0 0
dust [PM10] 540 g v| 0 0
. - o
Figure 11

Entering the emissions form the combustion of some of the wood residues for drying



3.1.8 Inspecting the tree
Like in the previous record, we can now quickly inspect the network, by pressing
the hl button; the following screen will appear, after it gave a warning that
not all processes fit in the screen.

Tl Fia Edr Analvse Tools Window e _ |om] x
D] wile] el EE] Bl&ln ] Ble] | cutoff percentage Zoom
Nsmukl Tomee | 1138 Urebibe | 10D mdbs | 1 Secess contohahen | | hecks | level
Egkhde p—— =] ey E %IFI}I Dml:—_,,"n.n?s.- §| D| “|<:=. |=c|
S Ykl
L=
= =
CEEEEEE
Tk
Plaria =
17 s wuhle of 14
D.irEd
LT
| —— comncf
125ka ] 0.25 i 054 M Tud
Folled frec Truck 288 Eleciiicity .
B250 UCFTE B350 = L] H
1.31E5 004073 00308 Tand
4| | »
025+: GEE) T Tz L] RITEL Lol (3]
Chii vavary Heal died Ele ity Bty T Electinsip Elevtiivily Tn?’
B260 from gas ke 5250 from urarium fram o E260
IL2IE &G 10040 ] g onlis
Full name
— of the process
Pl {when you
LIES click on it)
4 | ,
Figure 12

Inspecting the result of your modelling after entering the chainsaw process

SimaPro automatically calculates a cut-off to suppress processes that contri-
bute very little to the overall result. (Typically, only 12 processes are shown;
however, you can change that default in the options setting in the tool menu).
To determine the relevance, it uses the impact assessment method that you
have currently selected and the level setting. Of course, the cut-off only
affects the display, not the results. Please feel free to experiment with the
cut-off setting.

The top process is the Planks process. In fact, SimaPro could have taken
another name, as sawdust and bark, but as a default, it takes the first product
you specify. Below the Planks, you see the felled tree, the transport and the
electricity. The electricity is split up in different types of power plants.

Hint: depending on the zoom level and resolution of your monitor, you may not

be able to see the full name of the processes. If you click on a process the full
name will appear on the right hand side of the screen

SimaPros.1 .22 .
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3.1.9 Documentation
You can finish the record by entering the documentation.

aFiIe Edit Analyse Tools Window Help _|ﬁ||1

NMEEEERE Bo | o | 1| )

Dacurnehtation | Input.-"outputl System description I

Created on 30/11/2002 Last update on 30/11/2002 4'

Process bype Unit process | Pracess identifier |testic<08050700005 |

N ame S awmil |

| Data Quality Indicators |

Time period 2000-2004

Geography Europe, ‘Westem

Technalagy Average technalogy

Representativeness Awverage from processes with gimilar outputs

Multiple output allacation Physical causaliy

Substitution allocation Mot applicable

Cut off rules Less than 1% [environmental relevance)

Systemn boundary Second order [material/energy flows including operations]
Boundary with nature Mot applicable

Recaord the writer of this guided tour example

Generatar your name _I

General reference and sources
Literature Reference Comment

Callection methad | Data collected from literature

Data treatment Mo special treatment
Yerification niot done
Comment production of planks, zawdust and bark. from felled tree's in Europe. Includes tranzport and diyving:

allocation based on mass

Figure 13
Entering the documentation of the chainsaw process

Now you can save and close this record. You will note that suddenly the number
of process has become 4, as all the three outputs appear as a separate mate-
rial, while in fact they refer to the same process.
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L Waste treatment and waste scenarios

k.1

4.1.1

We have created the model for the production, now it is time to look at the
end of life, and develop a waste scenario. For many commonly used materials,
SimaPro has more or less standard data, but for this tutorial, it is useful to
develop your own simplified scenario for post consumer waste. Although we
have not defined the shed itself, it will only contain two materials:

1. The planks we have defined in the previous chapter
2. Steel parts, like nails, screws and other metal construction parts

This means that the waste model should at least contain data on the end of
life of both wood and steel.

This tutorial is not aiming to be sophisticated in any way, but just complex

enough to show the main features. The characteristics of the scenario are as

follows:

® 40% of the wood is burned in open fires at peoples home. In this case, we
assume a zero contribution to room heating. As such, stoves are very
inefficient and in fact cause large energy losses when the stoves are not
working properly due to the uncontrolled ventilation through the chimneys.
Of course in a real LCA this issue deserves further attention.

® 60% of the wood is dumped in a modern landfill. Again for simplicity, we
assume that this landfill has collection system for methane and that 31% of
this methane is used as fuel.

Some backgrounds

Describing the waste scenarios

When we analyse this scenario, we will see that we need to split the waste in
different routes. The first split is between 40% burning in open fires, and 60%
landfills.

A second split is between the wood and the nails. Although we cannot assume
that the consumer will indeed take out the nail, for our modelling purpose it
is very useful, as steel behaves differently than wood when it is burned. As we
explained above we will use the so-called waste types to make this split. In
landfill a similar split should be made, but for now we ignore this.

SimaPro has a powerful tool to model such splits, the ‘Waste Scenario’. The
waste scenario can be used as a generic splitter, and a waste type specific
splitter (wood and nails). However, before we model these, we should also
discuss how we model the emissions form the waste.

Describing the impacts of waste treatments

Waste scenarios only describe where the waste flows go, and not the emissions
that come form the waste treatment. To describe these, SimaPro has another
type of box under the inventory menu, the Waste Treatment. A waste treat-
ment record contains data on the emissions from for instance a waste incine-
rator or a landfill.

For this example, we need the waste treatments:

® A waste treatment that describes the emissions from the stove when the
wood is burned

® A waste treatment that describes the emissions from the stove if steel nails
are burned (if any)

® A waste treatment that describes the emissions from the landfill
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The positive impacts of some waste treatments

Wood in a landfill will slowly decompose and form methane and CO2 in the
first 150 years. About 20% will not decompose and form a final weight. The
methane part (about 56%) can form a potentially high impact on global warming,
as the release of 1 kg contributes over 20 times as much to climate change as
the release of 1 kg CO2. For this reason landfills are being equipped with a
methane collection system.

In this example, we assume that 53% of the methane that is formed in the

landfill is collected, of which 31% is used as fuel, and 22% is burned without
useful application. This figure is the average for Switzerland and can be con-
sidered as relatively high. By using the methane as fuel, we may assume less
conventional energy is needed. In this case, we assume that less natural gas

is burned.

To model the useful application of waste or by products SimaPro has an
"avoided products” option. If you enter a certain amount of natural gas here,
SimaPro will subtract the emissions and resource use associated with the
production of natural gas. In ISO terms, this principle is referenced to as
expansion of system boundaries (see chapter 3 of the user manual for some
more explanation).

Waste treatment record for Landfill

Waste treatment records can be found at the bottom of the inventory processes
menu. The way to create them and enter data is quite similar to making
material processes.

Please, enter the data as presented in the figure below. On the following
page, the step-by-step procedure (step 1, 2 and 3) is presented.

File  Edit

1 Explorer
Desciription
Libraries
DOl Requirements
Inwentany

o

Impact assessment
et

=

|nterpretation

Interpretation
Diocument Links

W,
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Analyse Tools

D|ri"‘v|[2‘?| E|§| %||@|

Window Help
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- Others

i Paper+ Board
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[+- Energy
- Transport
[#- Processing
[
[

/- Use

H- W aste scenario

= Waste treatment

Incineration
Landfill

Recycling

Step 1: select wood
example under
Waste treatment
and click New

/ wood example

Step 2: a new waste treatment
will appear, type name and
double click under waste type

001 [Name |

3 New waste treatment process

Documentation  Input/output I Sysfem description |

waste specification
M ame
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Def. material/waste Amount Uit

|
|
Products J
|
|

Known outputs to technosphere. Avoided products
Mame

Armnavint Urit Low walue  Highwalue [

Select a waste type or material process ﬂ
Mame —I Mame 4| Unit Waste
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FPE Sawm dust kg WwWood
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Textile
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tree'sin E

[Eco | 3 items |

Figure 14

Entering the input to a waste treatment process, and specifying for which waste type this process is valid




SimaPro 5.1

.26 .

® Step 1:

Go to waste treatment and take the wood example category;

click on the "New" button on the right hand side to create a new and empty
process.

® Step 2: Enter the name of the waste scenario ‘landfill of wooden shed’.

Please note that this is the name referring to the input and not to the output

of the process. Enter 1 kg as amount of this sheet. In a waste treatment

the input determines the use of the process. Now double click under "Def.

material/waste type”, to get another selection box. Here you define for

which waste types this process is valid. As the name suggest, you can also

choose to make this waste type only valid for one particular material.
e Step 3: Define; select wood from the list of already defined waste types.

You will note that "our processes” plank, sawdust and bark will appear in the

right hand screen, indicating that these processes are defined with the

waste type "wood". As explained under step 2, you may also choose to select

"planks”

instead of the waste type wood.

File Edii A&nalyse Took Window Help

MEEEEREEE

5| E-ﬁlﬁlﬂn'_mlJ_MI

: Explorer
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Goal and scope - Processes Hame 2
Description =)~ Material landill of wooden shed kg Guided tour wil Hew
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DUl Requiements -~ Chemicals 3 Edit waste treatment process ‘Izndfill of wooden shed
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F 3 G- Metﬂb THameE J LUEL WEEE T BT T -
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System descrptions 5 e Board
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Literature references + Technology + Cut off niles
+ Representativensss + Supstem bound Cancel |
+ Mubiple output allocation + Boundamy with

amission data on heat production from gas in
Eurape. including production and transpart of

|Ihemal energy from 1 m3 of gas. Includes detailed

[ 198 items [1item selected

T TCETT SeTenTed

Figure 15
Entering data on the avoided emissions.

e Step 4:

® Step 5:

® Step 6:

® Step 7:

Click under Known outputs to technosphere, avoided products.
A selection box will appear.

Select "Heat gas" under Energy, Heat B250. 0.07 kg methane is used
for energy production. Given the density of methane (0.72 kg/m3)
0.097 m3 gas is avoided, which equals 3.9 MJ energy (see comment

box in the Buwal sheet for Heat gas and the amount of energy
produced).

enter in materials/fuels the transport for the distance between the

municipal waste collection centre and the landfill (16t truck). T

transport 1 kg over 20 kilometres, we need a transport amount of

0.001 ton x 20 km = 0.02 ton-kilometre.

now enter the emission of the methane that is not collected (0.1 kg)

and the total CO2 (0.54 kg).



SimaPro 5.1

.27 .

’;] File Edit Analyse Tools ‘Window Help NEET
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Documentation  |hput/output I System desmiplinnl

Waste specification ;I
MName Def. material/waste type Amaount Urit Low value  Highvalue  Categary Cormmient
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MName

MName

Knowen inputs from nature [resources)

Kniawer inputs from technosphere [materials/fuels

Amnauint Urit | - Step 6: enter transport between the municipal

collection point and landfill (20 km)

Truck 16t B250

MName
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Outputs
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Step 7: enter remaining methane
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MName Amourt Unit Liow v
methane IR} ‘kg ]
C02 [nan-fossil 0.54 A a
. hd
7 > |_1
Figure 17

Entering transport and some emissions

You could also specify some remaining waste under solid emissions, but if we
assume that all the wood will be decomposed, we do not have to do this, as
there will be no remaining waste on the long term. Some practitioners do also
register the 1 kg of landfilled waste, because they want to report the short-
term waste problem. The choice is up to you.

You can now document the record, using the documentation tab, as we have
described before. There is now one new data quality indicator: Waste treat-
ment allocation. Here you can specify that we do indeed use full substitution.

Drata Quality Indicators

Time period
Geography
Technology

Representativeness

Cut off rules

Syztern boundary

Boundarny with nature

Wi aste treatment allacation |Fu|| substitution by distant proxy [different process]

| 2000-2004

|Euru:u|:ue, Western

|.ﬁ.verage techhology

|Average from processzes with zimilar outputs

|N0t applicable

|Secu:|nd order [material/gnergy flows including operations)

|Not applicable

Figure 18

the data quality indicators for this waste treatment

You can close the process and check the tree or network again.
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4.3 A waste treatment record for
the open fire

In case of the open fire, the waste treatment is a bit easier to enter. We assume
no useful by-products that result in avoided emissions. If the open fireplace
would be replaced by a well-designed wood stove, we should model the
savings on the central heating as an avoided product.

Please fill in a new record as in the example below. The airborne emissions
come from the Dutch emission registry (not all emissions are entered).

aFiIe Edit Analyse Tools ‘Window Help _|ﬁl|X

MEENEIER Ba ||| | W@

Documentation  Input/output I System descriDtionI

Hame Def. maternal/waste type Amaunt [Tt Lowwalue  High value  Categom Commen .
|0pen fire fuelled by shed |W00d |'I |kg |U |U |w00d example

Known outputs to technosphere. Avoided products

Mame Amount Unit Low walue  High value  Comment

| Inputs _I

Known inputs from hature [resources)
Mame Amount Unit Low walue  High value  Comment

Known inputs from technosphere [matenals/fuels)
Mame Amount Unit Low walue  High value  Comment

Known inputs from technosphere [electricitp/heat]

Marme Amount Uit Low walue  High value  Comment

| Outputs

Emizsions to air

Mame Amount Lnit Low walue  High value  Comment

CO2 [non-fossil) 1.2 kg 0 0

Co 50 g 1] 1]

MMWOS 275 g 0 0 M0 C= Non-methane Yoilatle Organic Substances
FPaH's 40 mg 0 0 FPAH: Poly Aromathic Hydrocarbons

particulates (PM10] 25 g 0 0 P10 refers to particle size

M= 2 g 0 0

-
4 +

Figure 19
Entering the data for the open fire place

You can now also document this record, as we have done in the earlier
processes.

L., Waste scenarios

Now we have the waste treatments, we can specify the waste scenarios. The
scenarios describe how much of the waste goes to which treatment. We need
three scenarios:

1. One for landfill
2. One for the open fire
3. One that splits up the waste between open fire and landfill



4.4.1 Waste scenario for landfill
As mentioned above, in real life, the material send to landfill is not split.
However, for the modelling it is very useful to use a waste scenario as a ‘splitter’
to ensure wood is sent to the waste treatment for wood, while nails and other
metal parts are sent to an already predefined waste treatment for steel.

Go to Waste scenarios (in the processes menu) and subcategory wood example,

and click ‘new’ to get an empty waste treatment record, now we can fill in

the data:

Step 1: enter the name of this scenario and the amount

Step 2: click in the one but lowest white square as indicated in the figure
below

Step 3: select the landfill waste treatment we just created

Step 4: select the waste type "wood" as we have done before and enter 100%

The data we just entered will be interpreted as follows: All wood coming into

this waste scenario is send to the waste treatment record "landfill of wooden

shed".
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KIS |
Figure 20

Entering the name and one of the outputs of a waste scenario

In the same way, we can now enter the destination of the metal parts. An
unfortunate complexity is that in the Buwal library two waste types for steel
are used; one for ECCS steel and one for tinned steel. As we have not yet
decided, which steel will be used, it is safe to include both steels. As a rule,
it is better to include all waste fractions, but in this example, we will stick to
using only wood and the two steels.

We do not have to predefine a waste treatment for the steel, as that is
already available in the Buwal library.

The following figure shows how you can enter the rest of the data.

SimaPro 5.1 .29 .
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IaFiIe Edit Analyse Tools ‘Window Help ===
D||e| Q|| &[e=| Ba o n 1| @)
Diocumentation  |Nputoutput | Svstem descrintian |

[ | Step5:add alink to landfill of tinplate, you
can find this under waste treatment/landfill

Waste specif
Mame
Landfilling of shed

Comment

wood example

[ /l Step 6: specify waste type and add 100% .

Krnown inputs from techhosphere [malerials/fuels)
Name mount Uit

Step 7: add a link to landfill of ECCS steel,
you can find this under waste treatment/landfill

Known inputs from technosphere [dectricityheat]
Nare Amount Uit

| I / / Outputs :
Step 8: specify waste type and add 100%
Materials and/or waste types sefparated from wabte stream
Waste scenarioftreatment hd ateri. aste type /AII
landfill of wooden shed |Wo}1{ / 100% all material with waste type wood goes to landfill wooden shed
Landfill Tin plate B250[19598) ih plate / 100 % all material with waste lype timplate goes to landfill tinplate
Landfill ECCS steel B250[1993] ECCS steel 100 % all matenial with waste lype eccs steel goes to landfill eccs
W aste streams remaining after separation
W aste scenaniodtreatrment Allacation % Comment
Unzpecified 100 % All materialz that do not belong to ane of the waste types, go

to & waste treatment unspecified; beware; this waste treatment
hasz no emissions!

Step 9: add a link to unspecified, you
can find this under waste treatment/others

4 |

Figure 21
Entering the other outputs of the waste scenario

You can now enter the documentation of the process, as described earlier.

What has been realised now?

All wood that enters this record is send to the landfill of wooden shed treat-
ment. All metals with the waste type ECCS steel, is send to the landfill of
ECCS steel waste treatment and all metals with the waste type tin plate, is
sent to the landfill for tinned steel. All other materials are sent to the waste
treatment "Unspecified".



4.4.2 Waste scenario for the woodstove
Please repeat the previous actions and create a record as below. For the steel,
we use already predefined records. Here we have used the 1995 version.
Buwal also provided a 2000 version. Of course, these waste treatments are not
really representative for an open fire, but as the amount of steel is low, for
the time being, this is acceptable

aFiIe Edit Apalyse Tools ‘Window Help
Dl@l E‘?l =

Documentation  Input/output | System descriDtionI

== x]

o Bal | | me)

| Products

Wwaste specification

Mame Amaunt Uit Low walue  High value  Category Comment

|0pen fire [for shed) |1 |kg |D |E| wood example

| Inputs

K.nown inputs from techhosphere [materialz/fuels)

MName Aot LU nit Low value  High walue  Comment

Known inputs from technasphere [electricity/heat)

Mame Aot LU nit Low value  High wvalue  Comment

| Outputs

Materials and/or waste types separated from waste stream

Waste scenario/treatment M aterial "4 aste type Allocation % Comment

open fire fuelled by shed Wood 100 %

Incin. ECCS steel 1995B250(98) |ECCS steel 100% incineration record that describes a municipal waste incinerator
iz taken az a proxy

Incin. Tin plate 1995 B260(98) |Tin plate

ncineration record that describes a municipal waste incinerator
is taken as a prosy

‘wiaste streams remaining after separation

‘W aste scenariodtreatment Allocation % Comment
Unspecified [100%
1 »
Figure 22

the waste scenario for the woodstove

You can now enter the documentation of the process, as described earlier.

L.4.3 Waste scenario for splitting waste stream

Finally, we develop a waste scenario that splits the waste stream in two:
1. 40% is used in open fires
2. 60% is send to the landfill

This waste scenario is relatively easy to make, just follow the steps in the
figure below.

SimaPros.1 .3l .
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| Inputs -
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[=]- Processes
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: . o - Select
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aste scenario/treatment ocation % Con « Gograph ‘Waste tieatme
il 3 - Waste treatment graphy C = f
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407 A Representativeness + Syztem bound.
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™\ Step 3: add two waste scenario’s | Fmdanih
and add percentages

[ | 97 items | 1 item selected
4

Figure 23
entering the waste scenario that splits the waste over landfill and open fire places

In step 2 we add the transport between the home and the municipal waste
collection point. The mass specified in the top line refers to the inputs from
technosphere, such as in this case the car.

Please note that in step 3 of this scenario, we do not specify any waste types.
We just added percentages to specify how the waste is divided over the diffe-
rent treatments.

You can now enter the documentation of the process, as described earlier.

You cannot get an overview of the waste scenario with a tree. SimaPro does not
know yet which materials will be in the waste stream. We first have to define the
life cycle and the input to the waste stream. After we defined the life cycle, we
can see the structure.
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5 The product life cycle

5.1

Now we have seen how process trees are built up in SimaPro. We created a
process that describes the impacts of making planks. On the other hand, we
prepared waste treatments and scenarios.

The next step is to describe the product and its life cycle. SimaPro uses a
different type of record to describe products and lifecycles, the so-called
product stages. The product stages do not contain environmental information,
but the refer to processes like the one we defined. In this tutorial tour we
will use 2 out of the 5 available product stages:

e The assembly is used to describe the shed

e The life cycle describes the use and links to the waste scenario.

The three other product stages are not explained here; they are useful if you
want to define relatively complex disassembly and reuse scenarios

The assembly product stage

The following steps show how to enter the following data:

® The shed is made of 200 kg planks

® About 2 kg of steel parts are used for nails etc.

® The consumer picks up the wood with his or her private car, and drives on
average 5 km to and 5 from the shop; we disregard the possibility that other
things are purchased on the same trip, which would require some form of
allocation.

All 11 steps needed to create the assembly are specified in the following figures.

Waste by

Impact aszessment

|nterpretation
Interpretation
Dacument Links

Fi r

Wariables

General data

Literature ref

Flle Fie r. 1 T L = L=l
ryld Step 1: click product stages ml—
—— Step 2: select Others under Assembly
i Explorer 1 —(O x|
. B Product stages Name /| Project
Description [=1- Assembly
Liraries i Others '
DOl Requiements - Life cycle Eit |
- Disposal seenario Step 3: select new to =
Disassembly get an empty assembly iz

- Reuse J
[Faru
3 New assembly product stage ] J
I ame: Camment
simple shed simple, wooden unpainted shed of 2 by 2 meters | J
Materials/Assemblies Pernount Linit Comment
_fi \ |
Processes Arnnu\n\Unit Camment
N
Step 4: enter a name and comment I
|
[ Ditems | Ditems selected

Figure 24

Creating an Assembly and defining the name
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In the next figure, we will link the assembly to the plank process. Please note
that in step 5, where you click in the white square under materials/subassem-
blies, you get the choice between entering materials and sub assemblies. This
shows that you can also create subassemblies, which is very useful for more
complex designs. For instance, we could create a separate sub assembly for a
window or for a door, a floor, or if you want for a table (all with different
specifications).

File Edit Analyse Tools

Window Help

D|2|es| Bla| & |=|@)

| Bol [ | @

! Explorer

Goal and scope
Des

=8

: double
click here,
to get this

LAULUIIS I LI

Forms

Step 6: select

'8 building under
material
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5 Assenth
© e Others :
ife cycle Lt I
isposal scenario Wi
Disassembly Step 7: select planks _I—'EW

MNarmne Comment
simple shed simple, wooden ur}éainled shed of 2 by 2 meters |
Amount  Lnit Comment /

M aterials/éssemblies

[ |

Lniit

Step 8: click select

Processes Amotint Comment

Select a material process or an assembly

‘wiaste type | Project
YWood Guided tour with v [N
rot defined  Guided tour with v [

Mame

Bark kg
Felled tree WP ton

Select

New

YWood Guided tour with wc [N

Wiew

Find |
Cancel |

| 1 item selected Y
1T

- Chemicals
- Fuels
- Glass+Ceram.

production of planks, sawdust and bark from felled tree's in
Ewrope. Includes transport and drying: allocation bazed on
mass

=l

| 117 items

Figure 25

\ 0 items selected

Entering the link to the planks

File Edit Analyse Tools
D||".7"| E‘"rl &
i Explorer
Goal and scope

Description
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Copy
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Reports Urit  Comment
Interpretation Plarks kg rnair builing material
Interpretation Tin plate 20% scrap B250 kg as approximation for the nails and other metal pieces used
Document Links
Processes Amaourt it Comment
|Passenger car B250 |1EI \km |tlansport by car between hardwareshop and home
W ari 3 k
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Step 11: Enter transport distance
e between shop and home
Quantities
| 2 items | 1 item selected

Figure 26
Finalizing the assembly
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You cannot set data quality specifications in an assembly. So, after step 11 you
can save and close the assembly.

Inspecting the network

To get an overview of what you just have been modelling, we suggest you
press the E| button to present the network. SimaPro will give you a warning
that not all processes are shown. It calculates a cut-of level in such a way that
only the 12 most important processes are made visible. The processes that
contribute less than that level are not shown (although their contribution
counts in the result of course). You can still see the planks, but the felling of
the tree and the chain saw are not visible. If you adjust the cut-of, you can
make these visible too.

In the figure below, the line thickness is set to express the environmental load
of the flow, in this case also expressed as eco-indicator score. You can toggle
this function on or off, using the indicated button.

0|

ﬂFiIe Edit Analyse Tools ‘Window Help ===
|| 9la| i|w

| Be|de|m| | @)

4 Tree I LCIA Profilel LCI Flesultsl Process contributionl Ehecksl

“\} Q | single score Rl |2 %l,l[l, DE!Il E3||1.91z 4 Q| M|<3= |=::>|
Al
Tp
simple shed
393
12 nodes visible of 18
Mame |
_ Contribution I I
200 kg 2kg 1E4m I— I—
Flanks Tin plate 20% Faszenger car il
scrap B250 B250 Subprocess (0] I Flow |
328 0.432 0162 L Total
4] Used by (0] [ Flow |
Total
50 tkm 108H) ] 23.4 1
Truck 28t Electricity Heat petral
B250 UCPTE B250 B250
0.808 1l 0E1E | 0117 L | |
] I
I ] 1
101 MJ 1858MI ] 79aMl ] g42M) ] 11,6 MJ
Heat diezel Electricity fram Electricity fram Electricity fram Electricity fram
B250 coal B250 gaz B250 ligrite B250 oil B250
0.852 ] 0.207 L 0.0898 L 0.0751 L 0.239 L
-l
|Ecorindicator 33 [H] # Europe EI 93 His, |PRé Consultants
Figure 27

Inspecting the result of your modelling. Note that not all processes are shown
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5.2 The product life cycle

The product life cycle is created in the same way as an assembly. Only three
steps are needed:

Step 1:
Step 2:
Step 3:

open a new life cycle and add a name

make a link to the assembly. A life cycle can only contain one assembly
make a link to the waste scenario. A life cycle can only contain one
waste scenario, or one disposal scenario.

'aFi[E Edit Analyse Tools ‘Window Help

n|els| 2la| &le=a] .

Comment
’_

Cammeht
waste scenaria that splits waste ov

Additional life cycles Mumber Comment

[=)- Praduct stages and processe | Name
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[lfe of the shed |
Asgsembly Amount  Unit  Camment

‘simple shed 1 ‘p ‘one piece of the shed assmebly iz linked into the lifecycle |
Processes Amaunt Uit

Step 2: Click under assembly and link to the
assembly; enter 1p (one piece) as amount

Select a disposal scenario or a waste scenario process x|

Step 3: Click under waste/disposal
scenario, and select waste scenario

- Disposal scenario Landfilling of shed
[=]- Waste scenario open fire [for shed)]

Bi250 avoided

modern scen.

Others

wood example + Time period
+ Geography
+ Technology

+ Representativeness
fultiple autput Sllazation

New

j iew |

Find

o]
Guided tour with wood ex. [l
Guided tour with wood ex. [l
Guided tou o

(]
ka

Substitution allocation
Waste treatment allocation
« Cut off rules
" System boundary
" Boundary with nature

Cancel

i

T

| 14 items [ 1 item selected v

Figure 28
Life cycle of the shed; here the assembly is linked to the end of life

Inspecting the process structure

Now we can get a complete overview over the life cycle, and we can see

the end of life scenario, by pressing the tree or network button. Again not all
processes are shown, but we can clearly see the assembly (blue and the

life cycle (yellow) and the disposal part.
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Figure 29

Inspecting the results of your modelling; the life cycle overview
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6 Analysing some of the results

6.1 Inventory (LCI) results

So far, we have analysed the tree as an intermediate check of our work. Now
we will discuss a few of the other outputs. We only show a few of the many
possibilities and we suggest you experiment yourself. If in doubt about the
meaning of a screen, press F1 to get online help

To get the inventory results, select the life cycle product stage and click the

analyse button m, and click the LCI results tab

gl File Edit Analyse Tools Window Help =2

D] 28| &=z :

Select LCI results '
Sunstance

4 @ wl wle| m -

E mizsion compartnent

|

[~ Skipunused [~ Defauk units
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1 arids Raw g i) i} i

2 addiives Faw a A3 i

3 Al W ater a a3

4 alloys Raw g 104 Show amounts or
0 e e - characterised values per
5 Sort on Substance, with click on heading 155 | impact category of
8 175 | selected method
3 sl matenalks Raw g 45 456

10 B Water mg 130 130

I Ba Water g 1.28 1.21

12 benzens A mg 359 404

13 EOD wWater mg 360 7

14 branches left in the forrest Solid kg 25 B25

15 Cd Soil pa 302 ]

16 Cd ‘Water pg Eatsl B34

17 Cd LTS pg B37 Bar

18 chemical waste Solid g 308 06

15 chloine Soil mg 203 =

20 chromium compounds Raw mg 100 00

| rl- aAtes n 187 2>

Analyzing 1 p ife cycle ‘life of the shed'; Method Eco-indicator 39 [H) / Ewope El 93 H/AA

|Ecoindicator 99 (H] 7 Ewope EI 99 H/A |PR& Consuktants

Figure 30
Inventory (LCI) result screen

The LCI screen has many different features: In fact you can also use it to show
characterized results.

6.2 LCIA results

Apart from using the tree, we can use the LCIA results button M, while you
have selected the life cycle of the shed, to get a graph as below.

In this graph, we see the characterization result, and a specification of the
production of the simple shed (in blue) and the waste scenario of the shed (in
yellow). It shows that the production is dominating in some impact category,
while the end of life is dominating others. It also shows that there is no data
on land-use, which is of course strange, as forests do need land. For simplicity,
we left this out, but obviously the damage to land use should have been
entered in the "felling a tree” example.



You can also view your results using another method. To change to a new
method, follow the three steps in the screen below. We suggest you try different
methods, and see if these would lead to different conclusions. The SimaPro
database manuals give you an overview of the characteristics of the methods.

File Edt Anakvse Tods window Help 18] x|

D| || 2a] ¢ o5 bla B Select LCIA results tab .
Metwork | Tree  LCLA Profie mmcesscmuihmhnl Checks (70,01
Characterisation Damageﬁss:essmenll Mormalisation | ‘wheighting | Single score | I™ Perimpact categony

Skip catenones MNever hd lE I .kI l'l“l El :fgll"/vllﬁ*l

[T

5

No land-use?

100 100 100 100 100 100 100 100

Tip, double click on
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specification
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(natural gas)

-100

Carcinogen Fesp. Resp. Climate Radigtion (Ozone layer Ecotoxicity Acidficatio  Landwse  Minerale  Fossi fuels
g organics  inorganics change n/ Eup

W :irple shed Twaste scenaria for shes

Currently selected method

Analyzing 1 p life cycle lite of the shed'; Method: Eco-indicator 33 (H) /' Ewrope El 33 H/4 / charactensation
IC o b, QO Y Fopopo ooyt

Figure 31
Results of the characterisation step; all impact scores are displayed on a
100% scale; the colours indicate the contribution of production and waste

If you want to change a method, always copy the method to your project first,
and make the changes in the copied version. This will keep your libraries clean.

File Edt Anslse Tools “Window Help

O|e|| =53] #|mla B s m| ] @
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inchuded in LCA studies)

[ 10items [ 1 item selected

Figure 32
Selecting an alternative impact assessment method
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6.3 Inspecting the complete network

We can get a complete view, by lowering the cut-of to zero while you have
figure 29 on the screen. You can produce a figure as below by setting the
desired zoom level (parts of the tree may be outside the screen) and use the
copy command under Edit, or the Export command under File. The BMP format
works best with most softwarepackages.

We are now able to analyse all processes, from cutting the tree to the disposal
processes. The small thermometers give the contribution to the environmental
load. The line thickness also indicates the total environmental load flowing
between processes. Red means an environmental load, green means a negative
environmental load, or in fact an environmental benefit. In this case the en-
vironmental load for the collection and application of the methane from this
modern landfill is an environmental benefit.
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Figure 33
Overview of the complete life cycle presented as a network (all processes shown, cut-of= zero)

6.4 Sensitivity analysis

One may wonder if it is justified to take into account such environmental
benefits, and in fact this is not so clear. Some people will argue that you
should not allocate the benefit of collecting the methane to the landfill, but
to the system that uses the landfill gas. In that case we may not subtract the
benefit of the gas.

It is always very useful to make some kind of sensitivity analysis of the results,
to investigate the impacts of such an assumption. The purpose is to identify
important choices and analyse what would be the result if choices would have
been made differently. In the figure below we have recalculated the tree,
putting the figure for avoided natural gas in the waste treatment record for
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the landfill to zero (see paragraph 4.3). In the recalculated figure below,
we see that there are no gains in the landfill anymore, and that the total
environmental load specified in the life cycle box, is significantly higher.
You can experiment with different assumptions and recalculate the results.
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Figure 34
Complete overview over the life cycle, now without the assumption
that natural gas will be avoided because methane is collected

6.5 Contribution analysis

Another way of getting an overview of the results is by using the function
"contribution analysis". This feature will help you to get an overview of
processes that contribute most to the impact of your life cycle.

To make a contribution analysis select your life cycle and click the analyse
button M, or if you are presently in the inventory screen, simply click on the
contribution analysis tab.

® Step 1: Select the tab Process contribution

® Step 2: Click the show chart button

® Step 3: Adjust the cut-off to decrease the amount of processes that is
shown in your chart.

In the figure below you can see that the burning of the shed in open fire
places contributes most to the total impact of the life cycle, followed by the
production of planks (processes in the sawmill). Avoiding energy production
with natural gas gives a relative large environmental benefit.
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Figure 35:
Overview of the complete life cycle presented as a network (all processes shown, cut-of= zero)
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6.6 Inspecting the details

Finally, we will show one of the most advanced features of the network repre-
sentation, the "split screen”. By pressing the appropriate button, you can open
a new screen in which you can get all results of the process you select in the
tree.

The content of that screen is determined by the process box you click on. In
the figure below the waste treatment for the open fireplace is selected. You
can now see the contents of that record (although you cannot edit, the LCI
results, the TLCI results, the contribution analysis and the status of the data
quality indicators for the screen).

In the figure, we present the LCI results as characterized results, in this case
as total indicator score. However, you can also select other impact category
indicators or present the LCI results in original form.

ﬂFiIe Edit  Analyse
0| [

=11 ]

Selected process (blue rim) Split screen button
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“Q Q|[single score = [irg ool B[+ 2|3 Visible area
{ 1 3 T i | =
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3.28 T 0.452 0.326 -0.113 254
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indi i Tatal 294
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2 crude ol ETH Raw Pt 0.00126 ] 0.0
3 ligrite: ETH Raw Pt - - - Used and used by
4 hatural gas [vol] Faw Pt 0.000172 H 0.0C .
5 pat. energy hudropater Faw Pt - - - Egolgasscii_(g’{fe)y means:
4 | | »
I [Ecoindicator 33 (H) / Eurnpe EI 99 H/é
Figure 36

split screens
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7.1

7.2

Final remarks

Interpretation

The real art of making an LCA lies in the interpretation of the results. In the
interpretation section of the tutorial with wood example we have tried to
provide an example of how you could write an interpretation. The text boxes
refer to the issues mentioned in the ISO 14043 standard as obligatory points
that need to be addressed. The key question is whether your LCA results are
sufficiently reliable to base a conclusion on.

Further learning

As you will discover there are still many more features in SimaPro that have
not yet been explained. For instance, we have not yet discussed the use of
disposal scenarios disassemblies and reuse. The coffee machine demo has a
ready made example on how to use these. Other issues we did not discuss
were the maintenance of the general data section, the file import and export
facilities. We suggest you use the reference manual or the help file to explore
these features

In spite of these limitations, we believe that when you have followed this
tutorial, you have the basics for making your own LCA in SimaPro. LCA is typi-
cally a skill you acquire in a learning by doing mode, so by experimenting and
trying to improve. The basic references for this continued learning are in:

e The user manual

e The database manuals

e The help file (press F1 to get help)

Furthermore, PRé and some of its partners provide courses at regular intervals.

Please, check the PRé website.

As was sometimes mentioned, there is not a single way to make an LCA. Much
depends on your goal, ambition and data availability. In general, we advise to
start with a simple LCA first, and make refinements later.

We wish you success creating your first LCA.
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