umberto’

know the flow.

The software solution Umberto
ifu Hamburg GmbH



ifu hamburg

ifu Hamburg GmbH

Software development
= Standard products, customizing, special solutions
= Consulting
= LCA, efficiency in production, trainings
= Founded in 1992

= 50 countries, 2500 clients, 5000 licences

= Leadership in innovation for 20 years




ifu hamburg

Software made in Germany SAP’ Certified
ertifie

Integration with SAP Applications

Integrator

= Umberto — know the flow.

Process modeling and LCA Software umberto

know the flow.

= Umberto for carbon footprint ootts
Model, calculate and analyze carbon umbertcﬂ
fOOtprlntS eaSIIy for Carbon Footprint

= elSankey —show the flow.
Visualizing flows as Sankey Diagrams

= ecoinvent
Technology partner for the ecoinvent LCI /_\
data base eco nvent




SRy

Some of our reference customers

—
Mohn media
BASE Neumarkter
E;mconm "("“"p('* I-ammemu

@*
- Z Fraunhofer
&Z145%  TECHNISCHE UNIVERSITAT

e Is1
7 CAROLO-WILHELMINA Umwelt

ﬁ
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m+w zander
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Oko-Institut eV,
WACK.ER D L R :mﬂ:::mmw ?:roiunie

NEC
o

. GEBERIT sanofi aventis
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Umberto Introduction — What can you do with Umberto?

Corporate environmental balance
Corporate carbon footprint

Raw materials/
Energy

Intermediate  \>
product 1

Material flow analysis
Process optimization
Cost accounting

Distribution Use Disposal
Raw materials/ Intermediate
Energy product 2
| —

Life cycle assessment / Carbon footprint

0“0,

CO¢
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Transparency at all levels

sectors

machines



E

"By using Umberto, we not only succeeded in
representing the company as a whole, but through
the white-box approach we have the possibility to
identify the weak spots. This means right down to the
level of an individual machine, and to improve them in
a direct way . This advantage already has had positive
effects, both in environmental as well as in economical
aspects.”

Andreas Henrichs, Mohn media Environmental
Manager
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Possibilities you are offered in Umberto

= Scope definition through graphical modelling and visualization
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Cradle-to-gate or..

Wl Main (Hierarchy: \ )

KOO/ T % R-Fl Al -1 0e

=r=n )

m_|»

Ress.consumption Raw Mat.

Production of

Emiss. Raw Mat. p=rrhasorole Co-products

Ress.consumption Packag.
Functional unit

»} 1000 bottles of beer (0,331)

>

Production of Packaging

Production of Beer

Emiss. Packag.

Ress.consumption Op. Supl.
Emissions Prod.

Production of Operational Supplies

Emiss. Op. Supl.
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...Cradle-to-cradle

W] Main (Hierarchy: \ )

KOO/ T W% F-F 286 R

=En <)

m | »

Waste for material

utilization
Ress.consumption Raw Mat.
Recyclable bottles
- - L
© L : §
Recycling
( Production of
Emiss. Raw Mat. Raw Materials Co-products
Waste Ress.consumption Distr.
. Functional unit
Ress.consumption Packag. i 1000 bottles of beer (0,331)
(T B . . ()
»- N » » -
Production of Packaging Production of Beer Distribution
Emiss. Packag.
L Waste, unspecified

Ress.consumption Op. Supl.
Emiss. Distr. Waste for material

Emissions Prod.
utilization

Production of Operational Supplies

(]
Emiss. Op. Supl.
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Hierarchical Modelling of Life Cycle Phases (e.g. Production)

% Umberio 5.5 consult - [Main (Hierarchy: \ J]

l@ File Edit “iew Draw Attribukes  Calculation  Balance  Valustion  Assistants  Tools  Options  Windows  Help - 8 %
Project: |Brewery =| Scenario: |Without HE x| Period: |01.01.2009- F1.12.2003 |
hOO »~ T i %™ w0 28 i ~ @ &
.Y
operational supplies —@ raw materials/
packaging
ybrewhouse beer products
(O— LY o —{_J
raw ma?erlals,-’ malthouse lorry filling
packaging
waste emissions waste -
< ¥
SvSDEA at database USS_WEBDEMO_CDISYSDEA at library database USS_STAMDARD_LIE_EN
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&l Prod. Op. Supl. (Hierarchy: \Main )

R OO/ Tl W% ¥-F| 28w -||§ &

Ress. ti
ess.consumption Electricity Production

Emissions

Ress.consumption Heat Energy Production

Emissions

Ress.consumption §>Dniesel Production
Emissions

Ress.consumption Fuel oil Production

Emissions

Ress.consumption
Kieselguhr Production

Emissions

Incorporation of
Pre-Chains Processes
(available in DB like
Ecoinvent)




Visualized Calculation

| Main (Hierarchy: \)

RO ~ T i

umberto’

fo]-=- ]

Ress.consumption Raw Mat.

i 2,950.66 I-(i
3

. Production of
Emiss. Raw Mat. - Raw Materials

Ress.consumption Packag.

9298 kg
Production of Packaging

iy
Emiss. Packag.

Ress.consumption Op. Supl.

O_\ D 34.80 kg

(:])4/ Production of Operational Supplies
Emiss. Op. Supl.

4 1

Waste for material
utilization )

155.67 kg

Co-products
O

500.00 kg

Production of Beer

Emissions Prod.

Emiss. Distr.

Recyceling

Ress.consumption Distr.

Distribution

O

Waste for material
utilization

fuel oil, light

steam
drinking water
beer in small bottle (0.331)

beer in big bottle (0.51)

(0] I |

beer in barrel (501)

Functional unit
1000 bottles of beer (0,331)

(J Waste, unspecified

| »

m

[In/ Out |Materials / Material Groups [




Material flow visualization

M Network Without HE: Main

OO 7~ T i1 e

ST AR e | B @

operational supplies

34,323,403.72 kg

qi’\ 442,017.61 kg
_/

939.81 kg

1,816,365.45 kg
288.31t @ 0
Nt/ -
raw materials/ malthouse
packaging
1,528,053.48 kg 3,027.99 kg

@

waste

< |
In f Oub  Materials [ Material Groups

emissions

O

28,692 427.82 kg

@ raw materials/
packaging

brewhouse

waste

[

beer products

)

filling

fuel oil, light

steam

drinking water

heer

beer in small bottle (0.33l)

beer in big bottle (0.51)

(| 1) ) |

beer in barrel (501)

|
|«




Energy flow visualization

M Network Without HE: Main

N OO -~ T & %%

FL] LA =n -1 [ &

>

raw materials/ =
packaging

operational supplies 345 50 MWh

O 20.32 MWh |
9.61 MWh
brewhouse beer products
O )
| O 0 — 0 )
raw materials/ malthouse filling
packaging
1,741.88 MWh
@ [ electric energy
waste emissions

waste B  heat energy
B | waste heat

b,
< |

In f Cuk |Materials 1 Material Groups |




Visualization of material properties (e.g. kg CO2 equivalents)

r@_‘NetworkWithout HE: Main (= l=][=] |
. F
operational supplies — | ) raw materials/
10,895.21 kg packaging

397,698.00 kg

beer products

—)

filling

brewhouse

200,937.53 kg

)
O @,
raw materials/ malthouse

packaging

@

waste emissions waste

'l |CFP (calc)|

4 m k

[In/ Out |Material Properties V]
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Possibilities you are offered in Umberto

= Scope definition through graphical modelling and visualization

= Life Cycle Inventory Calculation
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Possibilities you are offered in Umberto

= Scope definition through graphical modelling and visualization

= Life Cycle Inventory Calculation

= Life Cycle Impact Assessment




] Valuation System Results (Preview, LCT, CML 2001) | = || & |[=2534]

esh - & B¢

I .

Ttem | Quantity | unit
2 addification potential
# average European 0.42747 kg 502€Eq
4 generic 0.43408 kg 502€q
£ dimate change
& GWP 20a 128.98491 kg CO2Eq
4 GWP 100a 123.89439 kg CO2Eg
¢ GWP 500a 119,27306 kg CO2Eg

4 upper limit of net GWP
@ lower limit of net GWP
& eutrophication potential
# average European
4 generic
B freshwater agquatic ecotoxicity
4 FAETP 20a
4 FAETP 1003
4 FAETP 5003
& FAETP infinite
D freshwater sediment ecotoxict
4 FSETP 20a
4 FSETP 1005
4 FSETP 500a
4 FSETP infinite
£ human toxicity
< HTP 20a
4 HTP 1003
4 HTP 5003
€ HTP infinite
£ ionising radiation
4 ionising radiation
D land use
# competition
0 malodours air
% malodours air
2 marine aguatic ecotoxicty
4 MAETP 203
4 MAETP 100a
4 MAETP 5003
& MAETP infinite
2 marine sediment ecotoxicity
4 MSETP 20a
4 MSETP 100z
4 MSETP 5003
# MSETP infinite

22 photochemical ox (summer smog)

124.77008 kg CO2Eq
124,57489 kg CO2Eq

0.37641 kg NOx-Eq
0,18908 kg PO4-Eq

2.25914 kg 1,4DCE
2,38924 kg 1,4DCE
2,43437 kg 1,4DCE
2.52660 kg 1,4-DCE

4,46122 kg 1,4DCE
4,78269 kg 1,4DCE
4,87396 kg 1,4DCE
5.08201 kg 1,4-DCB

9,46264 kg 1,4DCE
9,53340 kg 1,4-DCE
9.65526 kg 1,4-DCE
1793907 kg 1,4-DCB

0.00000 DALYs

3376759 mia

450,920.56350 m3 air

2.71861 kg 1,4DCE
1117806 kg 1,4-DCE
55.17910 kg 1,4-DCB

24,029.44973 kg 1,4-DCE

4,45051 kg 1,4-DCE
1264510 kg 1,4-DCB
50.19233 kg 1,4-DCE

10,072.50035 kg 1,4-DCE

m

-

ek T & B

W Valuation System Results (Preview, LCL cumulati..| = || & |[st3s]

Item

| Quantity | unit

& biomass

4 ren energy resources, biomass
2 fossil

# non-en energy res, fossi
£ geothermal

4 ren energy res, geotherm, cony
2 nudear

# non-ren energy res, nudear
2 primary forest

# non-ren energy res, prim fores
B solar

4 ren energy res, solar, convert
£ water

4 ren energy res, pot barrage, ©
2 wind

4 ren energy res, kin. (wind}, c

341.12749 M1Eg

1,631.14221 MI1£q

0.00000 M3IEq

119.,09285 MIEqg

0.00330 MIEq

0.09598 MI-Eq

10.09307 MJ1Eq

4.76894 MIEq

Application of standardized LCA
evaluation methods like CML
or CED



Result Analysis

Contribution to Climate Change [kg CO2 eq] Contribution Life Cycle Phases to Impact Categorie GWP 100a
250
215 558 T5 Transport
: 289 %
206 384 108,641 207,742 207 412 T4 Prod. Op. Supl. j'.
200 - 16,12 %
150
___T1 Prod. Beer
T3 Prod. Pack 2055%
i rod. Pack. 3
100 23.56 %
50 - T2 Prod. Rawmat.
6.38 %
B 71 Prod. Beer B 73 Prod. Pack. B 75 Transport
0 - P 72 Prod. Rawmat. T4 Prod. Op. Supl.
B WP 20a W Gwrso0a B ‘ower limit of net GWP
. GWP 100a upper limit of net GWP




Possibilities you are offered in Umberto

= Scope definition through graphical modelling and visualization

= Life Cycle Inventory Calculation

= Life Cycle Impact Assessment

= Planning tool to optimize process technology / products




% brewhouse [Hierarchy: YMain, )

OO ~» Tii % B -F] 28 [wr -] B &
.
emissions@ 1
raw materials . :
| ol burner operating supplies
0
419313 MWh
@
— 58923 Mh
brewing malt mash pan ation tank  beer
1601? MWh . Waste heat
1,281.38 Myh []|heat energy
‘ W
emissions 300.32 Mwvh waste
b’
h) | >
IIn,l'Out |Materia|s,l'MateriaI Groups | A
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Planning of Process Alternatives

[%DO/'T::Z:|%%§| -E|,O_,O+|mu% v”E@
emissions emissions &
M |waste heat
[ ]|heat energy @ { : D 3
261.28 hvvh
174188 Mwh 251611 MWh
waste heat @ & —
| heat exchanger oil burner
300.32 Mith 3,603.90 MWh
raw materials S © O operating supplies
‘ : 48052 Wwh 589.23 MWh ll I>
1,201 .30 Kith
1,922.08 Mh
‘\\'
. I 2 [} @ beer
brewing malt |mash pan lauter tun ation tank
) )
emissions waste -
< | 3
In | Qut |Materials,|'MateriaI Groups | él
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Comparison of alternative process routes (e.g. with or without
heat exchanger) and their effect: on the LCI..

M Balance Sheet

[T % |Materials ﬂ ﬁ é‘g % H @
InputiCutput ] Stacks ] Selected Elements ] Parameters ] Infarmation ] General ]
Input: Output:
Item | Quantity T | Quartity | ot [a
A electric energy A carbon dioxide, Fossil {a)
M without HE 376,97 Mwh @ without HE 1,323,815.65 kg
i with HE 402,13 Mwh @ with HE 795,560.32 kg
A Fuel ail, light 4 carbon monaoxide §a) 743,30 kg
@ 'without HE 429,643,857 kg A dinitrogen monoxide (&) 17.75 kg
@ with HE 257,810.86 kg A Fermentation gas z,642.42 t
& heat energy 4 hrydrogen chloride (&) 0,00 kg
@ withaut HE 1.76 Mwh & methane {a) 1.82 kg
@ with HE 1.76 Mwh A methylene oxide (a) 0,65 kg
B packaging & MMYOC, unspec. (a) 43.74 kg
& barrel (501) B & NOx () 712,51 kg
@ withaut HE 7,000,00 barrelis) A particles (a) 44,56 kg
@ with HE 7,000,00 barrel(s) A particles (small) {a) 3.06 kg
& boktle (0,330 & PCOD, PCOF () 0,00 kg B
@ withaut HE 12,727,272.73 battle(s) & steam 51,896,155.79 kg
@ with HE 12,727,272.73 bottleis) A sulfur dioxide (&) 2,200.15 kg
A bottle (0,50 A waste heat
i without HE 4,900,000,00 battle(s) M without HE 1,741.88 Mwh
@ 'ith HE 4,900,000,00 bottlels) @ with HE 261,28 MWh
Sum | Quantiy | Uit || sum | Quantity | it |
k1 k1
M ‘Without HE 1,363,433,598.08 kJ @ without HE 6,270,785,491.56 kI
M@ with HE 1,454,013,725.02 kI @ with HE 940,617,523.73 K1
kg kg
M without HE 41,161,504.35 kg @ without HE 42,057,086.49 kg
i with HE 40,989,671.36 kg @ Wwith HE 41,527,906.93 kg




..and on the LC impact assessment

Wl Valuation System Results (Multi, LCL CML2001) | = || @ |3

Wl Valuation System Results (Multi, LCL, cumulative...| = || = |G|
el - 8B e

¢Sl - & B e
Ttem | Quantity | unit | -
B addification potential N
# average European
0 without HE 0.42747 kg S02-Eq
@ with HE 0,23995 kg S02-Eq .
4 generic 1
@ Without HE 0.43408 kg 502-Eq
@ with HE 0.31073 kg S02-Eq
B dimate change L3
¢ GWP 20a
0 without HE 128.98491 kg CO2-Eq
@ With HE 60,39780 kg CO2-Eq
& GWP 100a
@ Without HE 123.89439 kg CO2-Eq
@ with HE 5591015 kg CO2Eg
4 GWP 500a
@ Without HE 119,27808 kg CO2-Eq
i with HE 51.53948 kg CO2-Eq
4 upper limit of net GWP
@ without HE 124, 77008 kg CO2-Eqg
i with HE 56.62851 kg CO2-Eq
# lower limit of net GWP
0 without HE 124.57489 kg CO2-Eq
@ With HE 55,50451 kg CO2-Eq
£ eutrophication potential
# average European
@ without HE 0.37641 kg NOx-Eq
@ with HE 0.33938 kg NOx-Eq
4 generic
@ Without HE 0.18908 kg PO4Eq
[ with HE 0,18207 kg PO4-Eq
£ freshwater agquatic ecotoxicity
4 FAETP 20a
@ without HE 2.25914 kg 1,4-DCB
@ with HE 2.113568 kg 1,4-DCBE
4 FAETP 1003
@ without HE 2.33924 kg 1,4-DCB

Item | Quantity |umit |
2 biomass
# ren energy resources, biomass
@ without HE 341.12749 M1-Eq
@ with HE 341.19642 M1Eq
£ fossil
# non-ren energy res, fossi
@ without HE 1,631.14221 MJ1Eq
@ with HE 1,156.91845 M1Eq
2 geothermal
& ren energy res, geotherm, conv
@ without HE 0.00000 M1Eq
@ with HE 0.00000 M1Eq
O nuclear
# non-ren energy res, nudear
@ without HE 119.092535 M1-Eq
& with HE 120.01778 MI-Eq

£ primary forest
# non-ren energy res, prim fores
@ without HE
@ with HE
3 salar
% ren energy res, solar, convert
@ without HE
@ with HE
O water
# ren energy res, pot barrage, c
@ without HE
@ with HE
3 wind
# ren energy res, kin, (wind), c
@ without HE
@ with HE

0.00330 M1£q
0.00369 MJ-Eq

0.09698 MJ-Eq
0.10045 MJEq

10.09807 M1Eq
9.96911 MJ-Eq

4.75894 MJ-Eq
4.91587 MJ-Eq




How big is the contribution of the
LC phases to the Product Carbon Footprint
of different process scenarios?

' 7 Wl Umberto Chart =N Eol =
¥ Valuation em Results (Multi, L., | = [=] = ! S
- Ml L L= Qe e 5 4 aDEYE O
[ = % I'u'aluaﬁuns—Transiﬁuns ﬂ N | E €
Item | quantity | unit | Process / Phase Contribution to Product Carbon Footprint
2 dimate change
& GWP 203 140 —
@ without HE 128.99 kg CO2-Eq
i@ with HE 99.50 kg CO2-Eq 20l ST
GWP 1003 | |
@ without HE 20,83
O T1Prod. Beer 65.32 kg CO2-Eq 100
O T2 Prod. Rawmat. 3.89 kg CO2Eq
O T3 Prod. Pack. 22,89 kg COZ2-Eq 80 T [l T Prod. Beer
O T4 Prod. Op. Supl. 20,83 kg CO2-Eq [ T2 Prod. Rawmat.
O TS Distribution 5,96 kg CO2-Eg a0 4 Il T3 Prod. Pack.
m 'I.“.I'I'H"I HE T4 Prod. Dp. 5-IJ|:I|.
O T1Prod. Beer 39,25 kg CO2Eq wl Il 75 Distribution
O T2 Prod. Rawmat. 8.89 kg CO2Eq
O T3 Prod, Pack. 22.89 kg CO2-Eq
O T4 Prod. Op. Supl. 18.01 kg CO2-Eq €T
O T5 Distribution 5.96 kg CO2-Eg
# GWP 5003 0 -
§ GWP 100a GWP 100a
M without HE 119,28 kg CO2-Eq , _
Without HE With HE
@ with HE 90.66 kg CO2-Eq




Corporate Carbon Footprint (GHG Protocol)

Wl Valuation System Results (Multi, Inpu... | = || & |[s23]

[ =] % IUaluatinns-PIaces - 5 | E €
Item | Quantity | unit |
B dimate change
& GWP 20a
@ without HE
< P5 Scope 1 104,33 kg CO2-Eq
£ P19 Scope 2 20.61 kg CO2-Eq
£ P23 Scope 3 90.62 kg CO2-Eq
@ with HE
2 P5 Scope 1 52,70 kg CO2-Eq
£ P19 Scope 2 21,98 kg CO2-Eq
© P23 Scope 3 83.78 kg CO2-Eq
GWP 100a | |
@ Without HE
£ P5 Scope 1 104,33 kg CO2-Eq
< P19 Scope 2 18.85 kg CO2-Eq
£ P23 Scope 3 83.21 kg CO2-Eq
[ with HE
2 P5 Scope 1 62,70 kg CO2-Eq
< P19 Scope 2 20.10 kg CO2-Eq
£ P23 Scope 3 77.45 kg CO2-Eq
% GWP 500a
I without HE
2 P5 Scope 1 104.20 kg CO2-Eq
£ P19 Scope 2 18.12 kg CO2-Eq
< P23 Scope 3 76.32 kg CO2-Eq
@ with HE
£ P5 Scope 1 62.62 kg CO2-Eq
2 P19 Scope 2 19,32 kg CO2-Eq
& P23 Scope 3 70.98 kg CO2-Eq

[

/) Umberto Chart
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e sl
=0

250 7

200

150

100

50

GWP 100a
Without HE

Corporate Carbon Footprint [kg CO2 eq]

Il F5 Scope 1
[ P19 Scope 2
Il F23 Scope 3

GWP 100a
With HE

-




Optional
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Analysis and Assessment considering Cost Aspects

= Material and process related costs (variable / fixed)
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Visualization of Cost Flows: Present Situation

8 Network Without HE: Main

R?DO/TEZ:E|'¢’4’;'&’§| E|,O_,O+|125~>fo v[|i@
operational supplies @ raw materials/ 1
381.63 € packaging
\2 208,609.84 € 510.987.00 216.363.64 €
147 41 €
419 € 1.012,182.84 €
19,674 .45 € 19,821 .8,/6’% brewhouse beer products
_ O—fol— O ) &
raw materials/ malthouse lorry 750,316.43 € filling
packaging
[ | electric energy
B | diesel fuel
B | drinking water
@j B |barley
waste emissions waste |[|brewing malt
Bl |brewer's yeast, hop
[ ]|beer
. beer in small bottle (0.33l)
[1|bottle (0.33])
[ ]|diatomaceous earth
[ |fuel oil, light
< | > b
Costs |Materials,l'MateriaI Groups; beer in small bottle {0,330 (T4->| v
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% Main (Hierarchy: \ )

kOO ~» T | %%

G

operational supplies

381.63 €

]:: 140,663.33 €

147.41 € 9419 €

510,987.09 €

10,674 .45 € 195821_% 20.116.0
.
@ W ol

raw materials/ malthouse
packaging

@

waste emissions

< |

brewhouse

O

82,369.91 €

waste

216,363.64 €

>

raw materials/
packaging

944 ,236.33 €
beer products

) &

filling

electric energy

drinking water

harley

brewing malt

diesel fuel

heer

heer in small bottle (0.33I)

diatomaceous earth

fuel oil, light

hrewer’s yeast, hop

(1) T O

bottle (0.331)

Cosks |Materials [ Material Groups: beer in small bottle (0,330 (T4 ->|
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Analysis and Assessment considering Cost Aspects

= Material and process related costs (variable / fixed)

= (Cost accounting regarding cost types, centres and units

= (alculation of internal prices and marginal income
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8 Balance Sheet - Without HE [’._”’E|E|
'™} EL i &
L= [Meterias RIS -
InputjOutput | Stocks | LCls  Variable Costs | Fixed Costs | Selected Ele ¢ | »
beer in small bottle (0.33() (Output, Al6 | 12,727,272.73 bottle(s) Distribution of Energy Costs
VYarnable Costs:
electric energ i
Itenn Proportional Costs | LIniit | 3.97 % W /"'Sfﬁf !;;Iel
£ Brewery Ltd, i
£ energy
& diesel fuel 294,19 £
& electric energy 7,030,13 €
& Fuel ol light 171,072.12 €
2 packaging
A bottle (0,330 216,363.64 €
2 raw materials | inkermediate producks
& barlesy 18,771.96 £
& brewer s veast 354,132.95 £
& diatomaceous earth 30,936,63 €
& drinking waker 22,361.95 £
& hop 135,374.66 £
£ waske
& 6730 biowaste 0,693.50 €
& 6730 brewer "5 grains A77.550 €
& 5731 diatomaceous earth left-overs 232.40 £
£ 2 Salaries
& e Fill ) fuel oil, light
21 salaries filling 45,121.14 € 95.87 0,
aurmn Proportional Costs | Lnit |
R evenLes 5,090,909.09 £ . diesel fuel . fuel oil, light . electric energy
Yariable Costs -1,012,182.84 €
Marginal Income 4,073,726,25 £
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" Balance Sheet - Without HE ._ E E|

® &S % D-"“ IMateriaIs- Transitions ;I ﬂ é‘lg | %

Input{Output | Stocks | LCIs  Wariable Costs |Fixe::| Costs | Selected Ele 4| ¥

Electric energy consumption by process

||:.eer in small baktle {0,330 (Output, A16 | 12,727,272.73 bottlefs)
Vanable Costs: T1 malthouse
2,08 %
Ikem | Proportional Cosks | Lnit | T4 filling
3 Brewery Ltd, 3,39 %
£ energy
& diesel Fuel
O T2 lorry, round tr 294,19 €
electric energy
O T1 malthouse 147.41 €
O T3 brewhouse £,551.09 €
O T4 filling 3Ble3 £
& Fuel ail, light
O T3 brewhouse 171,072,112 £
£ packaging
& battls (0,330 216,365.64 €
2 raw materials | inkermediate producks 561,645.17 €
2 waste 10,603,495 €
£ 2 Salaries
& 21 3alaries filling
O T4 21 filling 45,121.14 € T3 l;rze;;h;:ruse _/
Surmn | Proportional Costs | LInik |
Revenues 5,090,809.0% £ B T1 malthouse [ T4 filling [ T3 brewhouse
Wariable Costs -1,012,152.84 €
Marginal Income 4,078,726,25 €
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'M Balance Sheet

- BX

e S B

InputjOutput | Stocks | LCIs

|Materials-TransitiDns ﬂ $ é’g % E

Yariable Costs lFixed Costs ] Selected Ele 4| *

|I:|eer in small bokte (0,330 (Ouktpuk, A16 |

Yanable Costs:

12,727,272.73 bottle(s)

O T3 brewhouse

Item | Proportional Costs | LInit |ﬁ
= Brewery Lkd,
energy
& diesel Fuel 538.38 £
& electric energy
@ witheut HE
O T1 malthouse 147.41 €
O T3 brewhouse f,551.09 €
O T4 filling 38163 €
@ with HE
O T1 malthouse 147.41 €
O T3 brewhouse 7,023.66 £
O T4 Filling 381,63 €
&y Fuel oil, light
@ without HE S
O T3 brewhouse 171,072.12 €
@ 'with HE

102,6535.04 € w

Surm Propottional Costs | it |
Revenues

@ withaut HE 5,000,909,09 £

i with HE 2,090,909,09 €
Yariable Costs

@ 'withaout HE -957,061.70 €

@ 'with HE -399,115,15 €
Marginal Income

@ 'withaout HE 4,123,847 40 €

@ 'with HE 4,191,793,91 €

umberto’

Influence Installation Heat Exchanger on Energy Costs

294
Without HE

171072

With HE
102653
0 50000 100000 150000 200000
£
B diesel fuel 1 clectric energy [l fuel oil, light



Freely define key performance indicators

CO2 Emissions per bottle

" Valuation System Results (Multi, Inp... : : X

[ =] % Y aluations N | € 0.07 W't']hﬁg; HE
Tterm | ouantity | umit |
# energy consurnption per botkle 0o -

@ without HE 240,641 kjjbottle

@ with HE 595,717 kjjbottle 205 A
# waker consumpkion per bokkle '

[ without HE 1.759 |{bottle

[ with HE 1.759 |{bottle 004 4
@ waste per bottle kg

@ without HE 1.569 kgfbottle

i with HE 1.543 kgfbottle 003
# waste heat per bottle

@ without HE 308.461 kijbotte om L

@ with HE 46,269 kifbottle '
& COZ emissions per botkle

[ without HE 0.065 kg/botte 0,0

[ with HE 0.039 ka/battle

0,00

W without HE [ with HE
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Analysis and Assessment considering environmental Aspects

= Corporate environmental balance

= Life Cycle Assessment / Carbon Footprint Analysis

= One model delivers findings for several products

= Usage of standard databases (e.g. Ecoinvent)

= Assessment with pre-defined valuation systems
(e.g. CML method)
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Usual LCA performance indicators (e.g. CML method)

MU valuation System Results (Multi, Input/... |:||E|E| M valuation System Results (Multi, Input/... |:||E|E|

= % |taluations

[ = % |Valuatiu:uns-Transitiu:uns j $ E @.

Item
Aggregated Resulks
& ahiatic depletion

# acidification @ acidification
@ withaut HE 1,868,732 kg 502 eq M without HE
@ with HE 1,127.758 kg 507 eq O TZ lorry, round tr 16.032 kg 302 eq
@ eutrophication O T3 brewhouse 1,852,700 kg 502 eq
@ without HE 56,922 kg P04 eq f 'with HE B
0 with HE 35.717 kg PO4 eq O TZ lorry, round tr 16.032 kg 302 eq

# freshwater aquatic ecakooxicity
# freshwater sedim, ecotoxicity
% global watming

5.373 kg p-DCE
2,910 kg p-DCE

| >

Ikem

Aggregated Results

4 abiotic depletion

O T3 brewhouse
# eutrophication
@ without HE

Cuankiky Linit

1,111,726 kg 502 eq

@ without HE 1,327,256.498 kg COZ eq 0O T2 lorry, round tr 3.903 kg PO4 eq
@ 'with HE 797,662,658 kg COZ eq O T3 brewhause 53.019 kg PO4 eq
# human toxicity @ with HE
@ without HE 302.613 kg p-DCE O T2 larry, round tr 3,903 kg PO4 eg
@ with HE 554.126 kg p-DCE O T3 brewhouse 31.814 kg PO4 eq
# marine aquatic ecotoxicity % freshwater aguatic ecotoxicity 5,373 kg p-DCEB
@ withaut HE 0.542 kg p-DCE # freshwater sedim, ecotaxicity 2910 kg p-DCE
@ with HE 0.542 kg p-DCE # global warming
# marine sedimental ecotoxicity @ without HE
D without HE 0.524 kp-DCE O T2 lotry, round tr 3,082,847 ka COZ eq
i with HE 0.524 kp-DCE O T3 brewhouse 1,324,173.651 kg COZ eq
# ozone laver depletion M with HE
# odour 1,365,460.638 m3 O T2 larry, round tr 3,002,847 kg COZ eq
4 photochernical oxidation O T3 brewhouse 794,579,511 kg COZ eq
@ without HE 78,763 kg ethylen # human toxicity 1,356,739 kg p-DCE
@ 'with HE 47,430 kg ethylen 4 marine aguatic ecokoicity 1.083 kg p-DCE
4 radiation # marine sedimental ecokoxicity 1.043 k p-DCE

& terrestrial ecotoxicity

0.611 kg p-DCE

b

4 ozone laver depletion

>

b
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Usual key performance indicators (e.g. Product Carbon Footprint)

Product Carbon Footprint Beer in small bottle

0,25 1 0,23976

" Valuation System Results (Multi, Input... |Z||E||E|

0,20 +
[ =] % Waluations N | B € 0,179429
Tterm | Quantity | Uriit |
# Product Carbon Footprint
M@ without HE 0,240 kg COZ eq 015 +
@ with HE 0,179 kg COZ eq
kg CO2 eq
010 +
0,05 +
0,00 ~
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Summary

With Umberto

= you get transparency,

= speed up your analyses and

= make decisions on a well-founded basis

to reach

= an increased material and energy efficiency,
= |ower production costs and

= an improved environmental performance.




