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LCA - hodnoceni zivotniho cyklu
vyrobku a sluzeb
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Co je LCA?

LCA - Life cycle assessment — hodnoceni zivotniho cyklu — ceho?

Co je zivotni cyklus
vyrobku?

« Tézba/ziskavani surovin
 Doprava

* Vyroba

o Uziti

« Odpad/recyklace

* Cradie fo Galte
w.___ inchedes 4 stages

T Cradle to Grave
. fncledes & stages,

Jakeé aspekty vyrobku ve vsech jeho fazich posuzujeme?

ProcC nas tyto aspekty zajimaji?
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Co je LCA

- snaha modelovat realitu — ta je ale velice komplexni
- modelovani zivotniho cyklu produktu ¢i sluzeb a jejich dopadu

- modelovani dusledku téchto env. dopadu na nase zdravi, zdravi
ekosystému, dostupnost zdroju atd.

- kazdy model je vsak zjednodusenim reality

- zjednoduseni = pokriveni reality

- klicovy pozadavek — minimalizujme pokriveni reality
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K cemu je LCA?

1)

2)
3)
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Interni LCA — firmy chteji védet, na Cem jsou:
predejit neCekané kritice svych produktu

lobovat za / proti legislativé, nebo alespon byt pfipraven na dusledky
vyplyvajici z platné / chystané legislativy

hledat argumenty vyuZitelné v marketingu (minimalni dopady na ZP...)

snizit vyrobni naklady

Externi LCA — publikovana

velmi malo spolecnosti publikuje plné reporty (po Spatnych
zkusenostech z 80 let) — nyni vlastni Casopis
vyuziti v ekolabelingu (VET=EPD), chystani legislativy (statni urady)

zjistit, jak které systémy vubec funguiji
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http://www.springer.com/environment/journal/11367
http://www.environdec.com/

V_yuth| vysledku LCA - detailnéji
« Benchmarking — porovnavani a méreni produktu s normami
(nejlepsSimi)

« Komplexni pohled na zivotni cyklus vyrobku (porovnavani
funkce nikoliv produktu)

 |dentifikace fazi s nejvetSim prispevkem k poskozeni
zivotniho prostredi

* Porovnani ruznych moznosti urcitého produkéniho systému
vedoucich k minimalizaci dopadu na zivotni prostredi

« Pomoc pfi navrhu novych vyrobku (ekodesign)

* VWyhodnoceni zdroju nejvétSich problému spojenych s
produktem, v€etné navrhu novych produktu

Centrum pro vyzkum
toxickych latek
v prostredi

©)




Co je zivotni cyklus vyrobku?

- P - = oL  Tézba/ziskavani surovin
Zivotni cyklus — jednotliva stadia . Doprava

 Vyroba

« Uziti

 Odpad/recyklace
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Co je zivotni cyklus vyrobku?
Tézba/ziskavani surovin
Doprava

Vyroba

Uziti

Odpad/recyklace

Zivotni cyklus — jednotliva stadia

1. Zisk primarnich surovin obnov. Ci neobn. a E

2. Doprava surovin do mista zpracovani na
vychozi materialy pro dalSi prumyslovou vyrobu — spotfeba E a
dalSich zdroju

3. Vyroba produktu = pfeména materialu a vyroba soucasti, kompletace
soucasti na produkt, baleni — spotfeba E a dalSich zdroju

4. Doprava ke spotrebiteli — spotreba E a dals. zdr.

5. Uzivani produktu — spotfeba produktu (plnéni jeho funkce) — E a
material na provoz, udrzovani, opravy, uskladneni

6. Odstranéni produktu — kdyz uz neslouzi — E naroky, mozné zpétné
vyuziti (recykl.) — uspora E a materialu

- kazda faze ma dusledky pro ZP (zaté2), Easto se lii, nutno
zvazovat vsechny faze ZC
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Zivotni cyklus PET lahvi

Vstup suroviny

|

Tézba ropy » Dopravaropy " Rafinace ropy
Baleni polymeru |« Polymerizace [* Krakovani

A

Vyfukovani lahvi Plnéni, baleni ——>| Doprava plnych lahvi

h 4

i

Spotreba

Maloobchodni prodej

A

Odpad

A

|

Odpad
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Produktovy systém

Kazdy zivotni cyklus urcitého vyrobku (produktu) je urCen
svym produktovym systemem

Vystupy

Produktovy systéem

Vstupy

- produktovy systém — vSechny procesy a operace podilejici
se na jednotlivych fazich zivotniho cyklu

- znazornéneé vstupy a vystupy se nazyvaji elementarni
toky mterakce mezi okolim a produktovym systemem

©):
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Produktovy systém

- slozen z procesu a toku

Procesy (v obdélniku)

- operace premeénujici vstupy na vystupy
- podprocesy — napf. proces pripravy ¢aje ma jaké podprocesy?
Toky (materialové Ci energeticke) (Sipky)

- spojnice procesu, kdy je jeden tok vystupem z jednoho procesu a
vstupem do dalSiho procesu

- pomocné toky — nedilna soucast, nutno brat v potaz

- pfiklad: priprava vody na Caj

povrch.voda (m?) pitna voda (m?3) -
Y &isténi vody _ Ohrev vody
energie E (MJ) energie E (MJ)

l horka voda
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Produktovy system PET lahvi

Vstup suroviny

|

Tézba ropy » Dopravaropy [ * Rafinace ropy
Baleni polymeru |« Polymerizace [* Krakovani

h 4

Vyfukovani lahvi

Plnéni, baleni ——| Doprava plnych lahvi

h 4

i

Spotreba

A

Maloobchodni prodej

Odpad -

|

Odpad
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Produktovy system PET lahvi

Vstup s

ur OVIn/

Tezba ropy

”:

Doprava ropy

Baleni polymeru

" Polymerizace

e

Rafinace ropy

|

A

Vyfukovani lahvi

h 4

Plnéni, baleni

Odpad

Spotreba

.

Krakovani

Doprava plnych lahvi

i
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Solid waste management costs

Dollars per tonne 1

0 20 40 60 80 100 120 140
| | | | | ] | ] ] | | ] ] J
]
I .
1 Waste collection a very costly step
—1 Incineration prices in high-
| Waste transfer income countries range from
| 70 to 130 dollars per tonne .2
V
. . ]
Incineration |
R
] :
| Composting3 Country groups:
1 o
—1 High-income
| The cheapest —1 Middle-income

— . . environmentally Low-income
— Sanitary landfill 4 acceptable solution. —

—1
J Open dumping  stil predominant in developing countries
. (often associated with open burning).

I
0 20 40 60 80 100

T |
120 140

1 - In order to capture economies-of-scale, the study considers cities over 500 000 peaple or producing more than 250 tonnes of

waste a day. 2 - The higher range of costs for incineration is for systems with modern air pollution control. 3 -The higher range

of costs for composting is for systems with mechanized classification, pulverization and forced aeration; while the lower range of

costs is for systems with hand sorting, trommel screening and simple open air windrows. 4 - The higher range of costs for
Centrum pi - sanitary landfill is for systems with plastic membranes and full leachate collection and treatment systems; while the lower range
toxickych li - of costs is for natural attenuation landfills where site conditions do not require leachate management. Careful site selection can
vprostredi  gybstantially reduce landfill costs.
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Waste external costs...

The costs of climate change and biodiversity losses are less intuitive, more difficult to assess, but
from a public perspective, they are considerable (and far from negligible for the private sector).

LANDFILL, INCINERATION AND OTHER WASTE-RELATED ACTIVITIES

~

EMISSIONS TO
SOIL AND WATER

Landfill leachates and

EMISSIONS TO AIR

Incineration fumes

incineration ashes

Mercury Heavy Particulate matters
Lead metals Dioxins
Cadmium Furans
Arsenic Asbestos Sulphur dioxide
Chromium

Radioactivity

~

~~

Endangered resources Loss of
biodiversity and
Contaminated rivers, ocean, aquifers ecosylstem
. ) services
Contaminated soil and cropland
Air pollution
Sanitation problems Freshwater
and food
resources
at stake Drop in
yield
Health consequences
Liver, kidney dysfunctions
Breast feeding
Respiratory system impairment
Blood and nervous disorders
Cancers
Biodiversity
costs

Health costs

Health spending
Years of Life Lost (YOLL) approach
Value of Statistical Life (VSL) approach

Lives saved by remediation

Loss of "ecosystem ye
services"

Cost of remediation

Cost of drinkable
water alternative

. a (dry but) useful approach

Source: Emmanuelle Bournay from various sources including A Study on the Economic
Valuation of Environmental Externalities from Landfill Disposal and Incineration of Waste,
European Commission, 2000; Stern Review Report on the Economics of Climate Change,
2006; The Economics of Ecosystems and Biodiversity (TEEB) Study, 2011

Landfill gases:

Methane

Carbon dioxide
Nitrogen oxides
Polychlorinated
biphenyls (PCBs)

~

Climate change

Disasters

o

DISAMENITIES

Odour

Visual impact
Pests (insects, rats)
Heavy vehicle trafic
Noise

~

Loss of value
(land, house)

More infectious diseases

Salinisation of freshwater
Agricultural changes

Quality of life
impaired

Climate change

costs

Disasters casualties

(live losts)

Disasters insurance costs

Volume or price
of yield losses

Humanitarian and
institutional

health expenses
(famines, disasters)

Famine casualties

Sea-level rise:
Number of refugees
Price of land lost

POSSIBLE WAYS
OF MEASURING

THESE COSTS
>

[ EXAMPLES |

~~

Health
expenditures
related to
psychological
disorders
(including
depression)

~

LAND
CONSUMPTION

The space dedicated

to landfill and other
waste management or
confinement sites is lost
for farming, housing
and leisure.

~

Land competition

Conflicts

related to environmental
justice (poor vs. rich
neighbourhoods)

and land competition

Cost of
disamenities

=

Price of land
Loss of land revenue
Cost of remediation

Impact on tourism

Cost of litigation +

Years of proceedings

Cost of conflicts

over land



Produktovy systém DVD

ou listen to them on your stereo,
play them in your compuler, or
waitch mevies on them. Compeact
discs (CDs) and their faster
cousin, digital videe discs (DVDs) are everywherel Only o
few millimeters thick, they provide hours of enterainmant
and hold huge volumes of infermation.

Dio you ever stop fe think about how CDs and
DVDs are made, what materials ame used, or what
happens to thesa discs when you don't wint ther eing
more? Making products like CDs and DVDs eonsurmes natural
resourcss, produces waste, and usss energy. By leaming abaut
praduct [ife cycles, you can find out how te reduce the enyiren-
mental impacts and natural resource use associafed with
preducts you use every day. When yau undsrsiand thess con-
nections, you con maks better &rviron mental choices about
'ms_prcéumy'ou wse, and hew you dispose of them.

Follow the life q'de ofa

CD er DVD en this
poster to leam mare.
about how these products
are made and how you

Materials Acquisition

©Ds and D¥Ds are mada from many diffarert materials,
each of which has its awn separate kfe cyele invchng ener-
gv use and woste. They include:

+ Gold—a metal
thal i mined from the Earth

+ Dysi—chamicols mada in alabora-
tery, parially Fom petrcleum
produdts that come from the Earth.

+ Auminum—the modt sbundart metal
demert in the Earii's out Bauste
ora is the main sourae of aluminum
and i extraded fom the Earth

+ Palycarbanate—a fype of plastic,
which is made frem cude il and
natural gas axtradied from the Earth

+ Lacquar—rmada of ammic, anather
iype of plastic

* Cthar matarials such as water, c

eIk Ghig o o ra than 5.5 million
boses of sofrware go 1o
landiills ond intiner ators,
pls people throw mway
millions of music (s
eoch year!

* Autommolive industry padds
w matenols fo make pladics
Dixcs ora ground it o graval-lke
1 sefd b compa-
s fhat mg\M down and corvert

Recycling

€O on be recyded for usa in new

produds. Speciclized eleckronic rl:rlnna

companies dean, grind, bland, ond

compound tha discs into a high-aualily.
4 variety of uses, induding

+ Alorm bases and panls, strest ights,
and eladrical cabla irsulofion

+ lawel caves

Only dispose
you have no cther chi
Iyt shasa, donate, e irade your
dises or drop them off of an
appropriata recjcling

& thot are theown sway

and resultin lost

valuable rerources.

fheir condificn, di
ol

Purchasing Decisions

ou constantly make decisions about buying produds. One
your deisions probakly involves weighing how mach yo
wand @ produd against how much it couts. This peder prol
wides information te halp you become a more environmentally
aware consumer by describing the malerials and anergy con-
sumption requirad to make CDs and DYDs. You should factor:

A good way o ke .
Sl Useful Life
CDs and D¥Ds are created with
rmterials that are edrermaly able
f properly stored and handled,
most dises will last for decades—
and probably cenfuries. Cerain
conditions, such as high humdity,
aor etendsd periods of high
femperatures, rapid lemperature changes, and expo-
sure 4o cerain ypes of light, can damage discs and
sherten their usell kfi, Taking care of your discs
by keeping them oul of diradt sunlight and
away from haat and water vl help them
last longer. Mct only vill you save
meney, bul yeu will alse reduee the
dises” ensaronmental impacts
by preventing watte

cratehes
rubbing o mild abrasi;
) on the non-label side
in o areulor mtin-a from

rersial refimshers can
might alsa wand ta cansider whether the information you fhink mi’pmawlv il
you need on disc is actually availabla on the Infamat. 1f it 15, you
might nat need to buy the disc at alll Thinking about these isso
will ok Yo 4 rore informed consurmar and will help you me

decisions that help fo profad and preserya cur envirenmen. '”“d‘ or donalad

et or ot Signneil
Buing usad

beerowing them Fom the P
i also help rediscs fhe enyi
rmental impad associated with
T

Designing for the
Environment

me into existence, it must be designed
And that design can have ox much ofon mpact on the er
ronmend a any ather sap in 0 produd' life cpda. For
sxample, designers can plan for & produd fo be sasly made
from recycled rnaterials, thus reducng fhe need to mine or gather
raw malerials. Meost industries, including high-tedh industrie
have developed voluntary standords that many manufacturers

Transpertalion

low when desigring and manufaciuning new products. These
sondards halp make products as amarenmentally sound os is

technologically possible. These standards also change as rapidly
developing new tachnologies become available

Transportation/
Distribution

Ones discs are packaged, they are
ready 1 be sart to distribulicn centers,
retail outlets, or cther locations

resuires fhe use of fossil fuels for ener-
ay, which contribule fo dimate change

digal info
takes betiveen 5 and
10 seconds.

Materials
Processing

Most mined materials must be processed bafore manufacturers

can wse them o maka €Ds or DVDs. For axample:

+ Bauxile cre is processed inte o substanes <allad “aluming® by
washing, oushing, disschang, Ftering, and harvesting the
materials Alurring is then lumed inlo alummum through a
process called “melting * Then the metal is shaped, rolled,
or made into o cast

Manufacturing

The manufaduring process desaibed hars

it roughly tha sama for both CDs and DYDs

* An injaction molding machina creates the
care of the disc—a 1-millimelar thick pisce
of palyearbenate {plastic)

Polycarbonale is melied and
pul in o mold. Wit sevaral
fars of pressura, a ampar
embeds ey indantaticns,
o pits, with digital infar-
mmalicn info the plasic
mold, A CD-play-
er's laser reads
these pits
when play-
ngaCD

* To make plastics, cruda oil from the ground is combined
with natural gos and chemicals in @ manufacturing or
processing plant

Aawth most stages of produd life cyclas,

¥

* The plasfic molds fhen go through the
“maallizar” machine, which coals the CDs
with a thin mefal
refledive layer
[usually aluminum]
through a process
callad “sputtaring
The playback laser
reads the informa-
tion off of the
reflective alu-
minum surface.

amerging tedhno
cornpanie: are ol gel aapablo of
discs. S, while recychng
Vs saves naturol resources,
comae from the amaurt
gy thabs comsumad fa trans-
port discs long-distances to an
appraprvte recycling faliy

kpiles of
and DVD from businesses
ool lrthur :uar\inm :id.)u

1
o il et ot B
forindiidunl recyding processes. ¥

* The CD then
recaives o layer of

ballion!
our e lacquer as a pro-
[rfemed for o it of racyde toshve conling
s il ieids against scrafching
lecting CDt for racyding. and corrasion

month approxi-
mately 100,000 pounds
of (s b lete
{outdate loss, o1
umyanted)

.

* Most CDs are screen
prirted with cne to fva
differant colors for o

dacoraliye label Screen
prirting involyes the
use of many
matariols, inchuding
dendls, queeges,

Packaging

CDs and DVDs ore packoged in
daor or colorad plastic coses
el coses] or cardboard
boses—that are then covered
with plastic shrink wrap This
packaging can ba mads Fom
racyclad or raw matarials, For
axample, tha plastic used zan
be from racyclad betles or from
auds ofl and nafural gas exdracted fom th
Earth and combinad wib chemicals

by plane, frudk, or rail
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spol. s r. 0., Chrudim, 2009
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