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Analyza materialovych toku (material flow analysis - MFA)

e Nastroj pro monitoring a management vyuzivani prirodnich
zdroju v prubéhu celého vyrobniho procesu

e Pristup environmentalniho ucetnictvi zalozeny na konceptu
socio-ekonomického metabolismu

e Definice: monitoring a analyza pruchodu fyzickych toku
materialu urcitym environmentalnim nebo socio-ekonomickym
systémem s jasne vymezenymi hranicemi

e Zalozena na metodicky usporadanych uctech ve fyzickych

jednotkach
o Vyuziti pri materialovych bilanci
Moznost odvodit indikatory pro prezentaci vysledku MFA studii
pro ruzné_skupiny uzivatelu
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Bilancni schéma MFA na makro-ekonomickeé urovni
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MFA - indikatory

Vstupni ukazatele

Primy materialovy vstup
DMI

Ukazatele spotreby

Domaci materialova
spotfeba DMC

e Celkovy materialovy e Celkova materialova
pozadavek TMR spotreba TMC
Vystupni ukazatele Bilan¢ni ukazatele

e Domaci zpracovany vystup Cisty prirtstek zasob
DPO) NA

e Celkovy domaci vystup
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Bilancni schéma MFA na makro-ekonomické 1irovni

Vstupni indikatory

vstup

vstupni vyvazovaci
))O/IQiky\ng |

% domaci uzita téz \

DMI = DE + IM

DMI méfFi vstup pouzivanych materialt do
hospodarstvi, tj. vSechny materialy, které
maji ekonomickou hodnotu a jsou
pouzivany pro vyrobu.

e fosilni paliva, rudy,
mineralni suroviny

< biomasa
DE

TMR = DE + IM + UDE + IFIM=DMI + 179
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Bilancni schéma MFA na makro-ekonomickeé urovni

: e, vystup
Vystupni indikatory
vstap _
{oloz PPO =WF + DF
[ (| domé ~predstavije celkovy obj terial
* - predstavuje celkovy objem material, vystupni vyvaZzovaci
« fosil ktery se po pouziti v domacim polozky OB
ming 5 , .. , ” )
bion NOSPodarstvi dostaly do zivotniho Gdpadni toky )
DM < DE prostiedi (odpady a rozptylené uziti * do vzduchu,do  WF .
vyrobk(l a rozptylené ztraty) vody, sklddkovani P
- - vyjadfuje zatéz domaciho i globalniho | rezptylené toky DF =
0ovoz
. ZP o ) . o Neuzita domaci
™ cull Hnaci §|Iou teto’ze’lteze Je dorpam tétba | pg
&7t ekonor.nvlk'fl (domac! spotreba) | o skryvky z té7by,
« s« Zahranicni ekonomiky (vyroba pro rezidua z tzby
re. VYVOZ) dfeva
dr vyvozy EX >
nepri nepiimé tok
Z o Lopeme o
= IFIM 4 IFEX
S \




Bilancni schéma MFA na makro-ekonomickeé urovni

vstup ekonomika vystup
vstupni vyvaZovaci akumulace materiald
polozky |B| (Cisty ptirastek zasob)
NAS
[ (] doméci uita tezba
vystupni vyvazovaci
e fosilni paliva, rudy, polozky OBl
mineralni surovin DMC ™ )
biomasa odpadni toky
DM < DE / e do vzduchu. do W .
DPO
y Indikatory spotteby > >r
ovozy \p
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™ neuzitad DMC =DE + IM - EX =DMI - EX
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o skryvky — DMC méfi celkové mnozstvi materialt pfimo pouzitych

rezidua z

dreva v hospodarstvi (tedy bez neuzité tézby a exportu).

— Vyjadfuje zaté&Z domaciho ZP (t&Zba, zpracovani
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Bilancni schéma MFA na makro-ekonomickeé urovni

vstup ekonomika vystup

vstupni vyvazovaci akumulace materialt
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Cisty prirtstek zasob (NAS) mé¥i fyzické tempo riistu hospodafstvi.

PTB=IM-EX

Fyzicka bilance zahrani¢niho obchodu (PTB) méfi prebytek nebo deficit fyzického obchodu
ekonomiky a pfesuny zatéze ZP spojené se zahranicnim obchodem
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Bilancni schéma MFA na makro-ekonomickeé urovni

vstup ekonomika vystup
vstupni vyvazovaci akumulace materialt
pOlOiky IBI (&ist¥ piirustek zaseb)

s . oo Snaha o presnéjSi méreni/reportovani
( domaci uzita tezba\ — IM a EX

e fosilni paliva, rudy,

>

1.tzv. surovinové ekvivalenty (Raw
Material Equivalents - RME); zahrnuji

' NAS = DMC — DPO Er)r(usnl a odpadni toky spojené s IM a

R< N (=DE +IM—E 0 - OBI)
™

Cisty prirastek zasob (NAS) 2. Zahrnout | neuzitou | neuzitou tézbu
spojenou s témito toky

pM{< | Bilanéni indikatory

PTB=IM-EX
VL Fyzicka bilance zahrani¢niho obchodu (PTB) méfi prebytek nebo deficit fyzického obchodu
% ekonomiky a pfesuny zatéze ZP spojené se zahranicnim obchodem
<]
“ IE1IVI - -
< \ ~_ i




Bilancni schéma MFA na makro-ekonomickeé urovni

vstup ekonomika vystup

| vVetnnni vvvsﬁnvam’\ | alciimiilare materialn

Bilan¢ni indikatory

NAS = DMC - DPO

DM (=DE +IM-EX +IBI -W - DF - OBI =DMC + IBI — DPO - OBI)
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Cisty prirastek zasob (NAS) mé¥i fyzické tempo riistu hospodarstvi.
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MFA databaze — Eurostat

QO B https://ec.europa.eu/eurostat/databrowser/view/ten00137/default/table?lang=en w
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Is this your first visit to the ‘Data browser'? Let us briefly introduce it and its functionalities to you.

View presentation Don't ask me again Ask me again at the next visit

Environment and energy } Environment ) Material flows and resource productivity

Domestic material consumption per capita ® About this dataset
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Domestic material consumption per capita (online data code: ten00137 )

Settings: Default presentation + | [E
Source of data: Eurostat g p

& Table |~ Line W Bar 9 Map = ./
It = TIME 2011 ¢ 2012 3 2013 ¢ 2014 ¢ 2015 ¢ 2016 3
GEO¢
European Union - 27 countries (from 2020) 15.239 (=) 14.845 (s 13.676 (s) 13.778 (=) 13.793 (s) 13.721

Euro area — 20 countries (from 2023)

Euro area - 19 countries (2015-2022)

Belgium 14.616 13.439 13.283 13.115 12.937 12.871
Bulgaria 18.197 (&) 17.591 (&) 17.879 (=) 18.825 21.3 18.923 (=)
Czechia 16.878 14.989 14.752 15.238 15.853 15.689
Denmark 23.551 23.555 22.152 22.147 22.888 23.382
Germany 16.461 15.8987 15.87 15.94 15.283 15.3688
Estonia 26.314 26.753 28.313 26.984 25,082 25.621
Ireland 18.713 18.726 26.069 19.33 19.985 21.2
Greece 15.279 14.151 13.284 13.95 13.38 12.788
Spain 11.113 8.836 8.323 8.433 8.822 8.604
France 12.382 (b) 12.838 12.889 11.783 11.117 18.926
Croatia 18.448 9.639 9.951 9.184 9.765 18.889
ltaly 11.684 9.942 8.325 8.282 7.95 7.992
Cyprus 26.61 19.228 13.912 13.966 14.116 15.629
Latvia 11.287 11.4 12.448 12 .8686 12.945 11.721
Lithuania 13.779 12.813 15.668 14.835 14.973 15.782




Domestic material consumption per capita (online data code: ten00137 )
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& https://ec.europa.eu/eurostat/databrowser/view/ten00137/default/bar?lang=en&category=t_env.t_env_mrp ks (
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< C O B https//www.resourcepanel.org/global-material-flows-database B v¢ — |100%|+ B O ¥ =
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DONORS

C O B https//www.resourcepanel.org/global-material-flows-database

SELECT LANGUAGE 15TH ANNIVERSARY PRESS PARTNERS SUBSCRIBE MEMBER ACCESS

~
U N w ﬁ- International

. ~ Resource
environment G
r o ) 0 Panel
programme

Home / Global Material Flows Database

Select countries

£

Select categories

ABOUT THEPANEL REPORTS NEWS &EVENTS DATA & RESOURCES

Select flow types

Country “ Category ¢ 1970 S 1971 ¢ 1972 ¢ 1973 & 1974 §
Afghanistan Biomass 29427854 28777035 27200896 29147772 30519 15¢
Afghanistan Biomass 29476560 29136965 27290656 29112673 30433 53¢
Afghanistan Biomass 29617873 29282898 27485608 29306247 30656 60%
Afghanistan Biomass 141 313 145933 194 952 193 574 223 066
Afghanistan Biomass 190 019 505 863 284712 158 475 137 447
Afghanistan Biomass MF 20572390 20415010 18274760 19127390 20290 27C
Afghanistan Biomass PTB 48 706 359 930 89 760 -35099 -85619
Afghanistan Biomass RME_EXP 16001040 15485140 15970290 17176940 17773 52C
Afghanistan Biomass RME_IMP 7145576 7123111 7044155 7156558 7544633



12. Zajistit udrzitelnou spotrebu a vyrobu

12.1 Uplatiovat desetilety ramec programu pro udrzitelnou
spotrebu a vyrobu se zapojenim vSech statli v ele s rozvinutymi a

12 ODPOVEDNA ik schopreses o

VYROBA 12.2 Do roku 2030 dosahnout udrzitelného hospodareni

ASPOTREBA

s prirodnimi zdroji a jejich efektivniho vyuzivani

12.3 DoTokt2030 snizi prepo na hlavurmapolovinu
globalni plytvani potravinami na maloobchodni a spotfebitelské
urovni a snizit ztraty potravin v celém vyrobnim a zasobovacim
procesu, v&etné poskliziiovych ztrat

12.4 Do roku 2020 dosahnout k Zzivotnimu prostiredi Setrného
nakladani s chemickymi latkami a odpady b&hem celého jejich
Zivotniho cyklu, v souladu s dohodnutymi mezinarodnimi ramci, a
vyrazné sniZzit jejich uvolfiovani do ovzdusi, vody a pady tak, aby se
minimalizovaly nepfiznivé dopady na lidské zdravi a Zivotni

prostredi
12.5 Do roku 2030 vyrazné snizit produkci odpadu s pomoci prevence, redukce, recyklace a opé&tovného pouzivani
12.6 Podporovat podniky, zejména velké a nadnarodni spole¢nosti, aby prijaly udrzitelné postupy a zaclenily
informace o udrzitelnosti do svych pravidelnych zprav

12 7 Prasazovatudrzitelnd nogtunu v, 7zadavaniverainveh_zakazek v souladil & _narndnimi nolitikami.a prioritami.. _ . ._..__...

12.8 Do roku 2030 zajistit, aby lidé v celém svété méli relevantni informace a povédomi o udrzitelném rozvoji a

Zivotnim stylu v souladu s pfirodou

12.a Podporovat rozvojoveé zemeé, aby posilily své védecké a technologické kapacity, a presly tak
k udrzitelnéjs$imu zpusobu vyroby a spotieby

12.b Vytvofit a zavést nastroje pro sledovani dopadu udrzitelného rozvoje na cestovni ruch, ktery vytvari

pracovni mista a podporuje mistni kulturu a produkty

12.c Usmeérnit neefektivni dotace na fosilni paliva podporujici nadbyte¢nou spotiebu odstrariovanim pokfiveni
trhu v souladu s podminkami v jednotlivych statech, mimo jiné prostfednictvim danové restrukturalizace a rusenim
téchto Skodlivych dotaci tam, kde existuji, aby byl zfejmy jejich dopad na Zivotni prostiedi. Je potifeba pfitom brat plné

LTI v -

Followers



e 12.1.1 Number of countries developing, adopting or implementing policy
instruments aimed at supporting the shift to sustainable consumption and
production (Tier Il

e 12.2.1 Material footprint, material footprint per capita, and material
footprint per GDP (Tier II*)

e 12.2.2 Domestic material consumption (DMC) and DMC per capita, per
(Tier 1)

e 12.3.1(b) Food waste index (Tier Il)

e 12.4.1 Number of parties to international multilateral environmental

agreements on hazardous waste, and other chemicals that meet their
commitments and obligations in transmitting information as required by
each relevant agreement (Tier I)
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ENSURE SUSTAINABLE CONSUMPTION

AND PRODUCTION PATTERNS

THE GLOBAL “MATERIAL FOOTPRINT" = ELECTRONIC WASTE —
INCREASED BY 70% CONTINUES TO PROLIFERATE

AND IS NOT DISPOSED OF RESPONSIBLY

Berween 2000 o 2017
- EACH PERSON

GENERATED ABOUT

—
O,

7.3 KILOGRAMS AT
1.7 KILOGRAMS
2000 — 2017 WAS RECYCLED
& P )
iﬁ IO = |
1 MILLION 5 TRILLION
PLASTIC DRINKING BOTTLES SINGLE-USE PLASTIC BAGS
ARE PURCHASED ARE THROWN AWAY DESPITE PROGRESS,
EACH YEAR FOSSIL FUEL SUBSIDIES CONTINUE
TO THREATEN THE ACHIEVEMENT OF
DEVELOPING COUNTRIE THE PARIS AGREEMENT AND
STILL HAV D POTENTIAL 2030 AGENDA
FOR RENEWABLE ENERGY
NEW RENEWABLE ELECTRICITY CAPACITY / 1 \ $432 BILLION IN 2019
PP @ > S

M — A DECLINE OF 21% FROM 2018
B8O VATTS PERGAPITA _ g _ 218 WATIS PERGAPIA _
DEVELOPED COUNTRIES DEVELOPING COUNTRIES https://unstats.un.org/

sdgs/report/2021/

BY 2020,
— A TOTAL OF 700 POLICIES ik THE 10-YEAR FRAMEWORK OF PROGRAMMES
& AND IMPLEMENTATION ACTIVITIES ON SUSTAINABLE CONSUMPTION AND PRODUCTION

WERE REPORTED (FROM 83 COUNTRIES AND THE EUROPEAN UNION)




SDG 12 - indikatory

The rapidly growing rate of natural resource consumption is unsustainable

Globally, domestic material consumption per capita, the total amount Domestic material consumption per capita, 2000 to 2017 (metric tons per capita)
of materials directly used by an economy to meet its consumption 45 - 421
needs, rose by more than 40 per cent from 2000 to 2017 - from 8.7 40 + wh\,\\

to 12.2 metric tons. All regions except Europe and Northern America 37 357

. . . . . 30 4
and Australia and New Zealand experienced significant increases
25 +

over the past two decades. Rising domestic material consumption in 20 189 | 18.2

developing regions is mainly due to industrialization, including the 5 ~ e s s
. . . . . ; 16.2 . ns .
outsourcing of material-intensive production from developed regions. 10 - — _/_,_/ P
_ _ _ 10.2 5.8
Natural resource use and related benefits, along with environmental 5 8.6 6.9 M 87
. L : . 40 3.8
impacts, are unevenly distributed across countries and regions. A 0_8 ~ g ~ g ~ g ~ g ~ g ~ g ~ g ~
path for sustainable consumption and production requires circular & N8 . O & . & Lo & S8 8 & S8 y
' imi D o £ o NS .2 -0 & a
economy approaches, designed to reduce or eliminate waste and NG eﬂ‘*{’\ OQ@@?}@ ?-“\i\“%% Ji\; & @'B‘QV @“\‘zz\«\" e
. . . - £ o .
pollution, keep products and materials in use, and regenerate natural ?_\;;‘_ﬁ"v@ G ¥ & @&6}6‘ (,i S
) &) RV )
b o o Q
systems. < " R 8 3 2
y (,}0\} %0 '-Cr(\ "b"\\



Konceptualizace
a
operacionalizace
SDG 12

Janouskova, Hak,
Moldan: 2016

GOAL 12
Target 12.1. Ensure sustainable consumption

/v and production patterns
Target 12.2.

h 4

F 3

A4

Target 12.3.

By 2030 achieve sustainable
management and efficient
use of natural resources

Target 12...n

Operationalisation
of the goal

A

Sub-target Sub-target
Sustainable management Efficient use
of natural resources of natural resources

Efficient
use of
water

Efficient
use of
food

Efficient
use of raw
materials

o=

Efficient
use of
land

Conceptualisation
Particular metals and operationalisation
(Cu, Pb, Al of the target
Waste
Indicated
(uno[:;slzaerble) Metal Metal Metal production Others
facts extraction processing use (containing

metal)

| y

‘ ; I ‘

v

Indicators Indicator 1 Indicator 2 Indicator 3 Oth
Metal recycling Metal reuse Metal stock indi ter
(%) (%) in landfill (tonnes) indicators

Potential compound indicators/indices

Indicator framework

POLICY FRAMEWORK

CONCEPTUAL FRAMEWORK



