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..De que se trata”

» Economia circular
 Soluciones basadas en la naturaleza
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Review
Conceptualizing the circular economy: An analysis of 114 definitions i)
-
Julian Kirchherr®, Denise Reike, Marko Hekkert —
Innovatdeon Saolies Griege, Coperreicus Maefftule of Sustninuble Developrmemd Lirecly Uiy, The Netherfomls
Circular Strategies
economy e Make product redundant by abandoning its function or by
Smarter - offering the same function with a radically different product
product
use and i Make product use more intensive (e.g. by sharing product)
manu- - .
facture Increase efficiency in product manufacture or use by consu-
' ming fewer natural resources and materials e
Reuse by another consumer of discarded product which is B e i 301
still in good condition and fulfils its original function 8004 M 2012 2014
| ¢ 2014
Repair and maintenance of defective product so it can be s e
Extend | used with its eriginal function
lifespan of 2
product 15 Refurb Restore an old product and bring it up to date
and its :
pars Use parts of discarded product in a new product with the
Sl e s same function
| Use discarded product or its parts in a new product with a
different function
Useful - ' Frocess mateﬁa_ls to obtain the same (high grade) or lower
application {low grade) quality
of mate- W ' ; X z 10 7.8
rials 28 Recoy Incineration of material with energy recovery

economy Reduce Retse Recyids RECIvEr
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Residuo de un proceso

debe ser insumo de otro
proceso




Residuos
cerveceros

Soélidos
organicos
Residuales

Liquidos
Residuales
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Calor Residual

THE BREWERY PROCESS

MR

COOLING

LAGER LORRY |5

PACKAGING DISTRIBUTION



Batchs secuenciales
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Introduction of Biogas Boiler and Waste Heat Recovery System to Beer Factory
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BREWERS

Improving beer quality with less energy consumption

JuLy 31,268 | LONG BEADS

EquiTherm

ShakesBeer Lauter tun Holding vessel
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Energy storage tank Lauter wort
heater
Vapour condenser (=
Cold 91-%3°C
Chilled _ : e | -
water Wort cooler Whirlpool Wort kettle

stage Il stage



Pero cuales son los procesos con
' ?
Gy, ~ MAS huella de carbono”

Hong Kong

THE PROPORTION OF GREENHOUSE GAS EMISSIONS
RELATING TO EACH STAGE IN THE LIFE CYCLE OF OUR PRODUCTS

MJ\ Oﬁﬁmﬁﬁ =
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6%

164% 16% 9%

17%

AGRICULTURE MALTING BREWERIES PACKAGING DISTRIBUTION REFRIGERATION
Cultivation of ingredients Malting and Brewing and manufacturing of our Production and disposal af Distribution of our fin- Chilling of our drinks
such as borley and rice processing of grains products, including refrigerants all packaging materials ished products from our  in bars.and shops,

breweries and depots including refrigerants



y NEW BELGIUM BREWING

B Agriculture
B Molting and adjurcts

i Brewingand

beverage production
B Pockaging [ oy
W Logistics ila;
W Cooling

«NBB VEHIoLE FLeeT |
-« FUGITIVE (co2 cReATION) 3

Scope: we calculated
COue for largest CO;
ermitting OpCos and
extropoioted the results.
Abselute total amount
i5 169mt CQ..
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Solo envases...

1 MINUTE SHOWER
EQUALS ABOUT BD g CO e

BEVERAGE PACKAGING IS A CLIMATE DECISION.

| I . N

TRADITIONAL LIGHTWEIGHT

GLASS BOTTLE GLASS BOTTLE PET PLASTIC BOTTLE ~ ALUMINIUM CAN WINE POUCH CARTON BAG-IN-BOX

0,75L/540¢g 075L/4209 07s5L 0,33 L 15L 1L 3L
675 029 2435 190° 96 85 70
gC0.e/L gC0e/L gC0.e/L qC0.e/L gC0.e/L g COe/L gCoe/L

*DAFFERENT DATA SOURCES WERT USED FOR THE ALUNIHILI CALCULATION



GLASS
BOTTLES

ALUMINIUM
CANS Aluminium
Wpbeears nhmnions Environmental Impacts

Impacts include:

- aesthetics

- air quality (dust and pollutants)
- water discharge and runoff

- subsidence

42 14 000 - tailings (acidic, heavy metals)

kilowatt hours of kilowatt hours of
energy energy

19 6545

litres af ail litres of ail

54 ft* | 270 ft3

of space in landfill | of space in landfill

Livi 1y




CIRCULARITY IN OUR VALUE CHAIN

We ore embedding more drcularity in the warious links of our value chain,

e Ny
We ame mtroducing new barley varietes thot are Dansh Malting Group will start using
e climate-tolerant, use less energy and water in wond chips to make 1ts heating close
malting, and produce good yields for our farmers to Enz.mut"][ im the future.

{as well as moking our Carlsberg beer taste betterl)

000000 y
‘f-i 0000000 g“,:'?mé’m .

—

R

Brewer's groins, once spent, are reused
for animal feed and soil imp j
{putting o bit of beer back |r; ne
ground., 5o to speok) y

demond for renewable energy.

certified products b

fh. .

In Benmark, consumers help us o achiewe o

<0 times

(bur we need our corsumers 1o helpl)

| I I l 4 beer bottle con be meused
-

fEdr 100% retisrn of glass bottles.

Croup

Wile buy renewable power cermificates for all We ume the crodle-to-cradle® methodology to creata
our Western European breweries to stimulote the next generotion pockoging for upoucling

Crudle-tu-Crudle®

iy 2017

Did you help to collect cans
at one of last wedr's global
music festivals? Cheers for

thot!



"HEINEKEN

GOss Brewery in Austria
is now curbori-'neut_rul 4

&

oes the power ¢, (53]
e “L ﬁb’??,:
J

- : <l 1
= A new beer

fermentation tank e

TOGETHER
TOWARDS &
ZERO

https://www.youtube.com/watch?v=bWmd1psRNm4



BrewDog Is Officially The First
Carbon Negative Beer Business

Emanuela Barbiroglio Scnior Contributor @ (8
Green Tech
$ o Fuarite ghowt sustainagbility and EUV's environmental policies




Pero en Chile?

En Chile, solo el 10% de los residuos se
reciclan. El vidrio es el elemento que
cuenta con el mayor porcentaje,
alcanzando el 16% del total.



“ 3% ES

0 _ IMPORTADO
ZP;IL /o » 4| 100 mil
PROVIENE

DEL RECICLAJE
541 mil toneladas

Se consumen
al afo en Chile

j | DEL RECICLAJE

TMM EN CHILE

TONELADAS
RESIDUOS
DOMICILIARIOS

POTENCIAL RECICLABLE

PAPEL VIDRIO LATAS
100MIL  40MIL &ML

TONELADAS TOMELADAS TOMELADAS

30% NEUMATICOS

DE LA BASURA 13,9%
ELECTRONICA SE RECICLA
COMPUTACIONAL

En Chile se producen 120 mil
Y TELECOMUNICACIONES 3
SE RECICLA toneladas al afio, 44% proviene

de autos, buses y camionetas y

de chips e axportan al afio

REP
http://retailchile.blogspot.com/2015/10/las-dudas-de-rep.html

RECICLADO

&6 miltoneladas

En Chile se producen

11" s
o™

%

28.800 TONELADAS
AL ANO

' —
37% del sector minero
25 mil toneladas )
de decechos de la linea gris
se producen al afo :
500 toneladas -
TR

26%

DEL ALUMINIO
PROVIENE

DE LATAS

Chile ex|
29.000 toneladas
de aluminio reciclado

85% SE RECICLA

Se extrae plomo, plasticoy acido sulfirico
para tratamiento industrial [RAM]

700 MIL

toneladas
de consumo
al afio

77%.

DEL PLASTICO
INDUSTRIAL
SE RECICLA
Chile imparta 18 mil
toneladas de residuos
plasticos para reciclar

CAPITAL



"PORCENRTAIE HECKIL ALY

]

Flashco

130.671

GENERACIHIN
TOTAL OE RESIDLAOS
Entenaladas

TOMELADAS }
RECICLADAS

ELIMIMACION
EMVERTEDERDS

DISPOSICION
IMADECLIA DY,

i 7.247
Y | 98.726
11 N

Cartin parabebidas _ _ 14.717 Metal
22844 | L. ~ ¥ | 120,690

J | 4

3.6%" > 12 2%"

FLIENTE: Diwts iy G EConnimia @ Infoomad in Ambionial, Minesooio de Medio Amicienoo. Franckco Sokorio « LA TERDERA
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Relative carbon footprint of wine
packaging altematives in relation to
the typical single use glass bottle
{same volume for all aitematives)

= Staie of Onegon
Department of Environmental Guality
~15% less

E

=1 ~55% less

8 )

8 & .

8 l i IBSS—-BE% less
typical lightweight plastic  aseptic refillable
glass glass botile carton glass
battle bottle Bottle

(15+ uses)



Greenhouse gas emissions (KG)

CLIHATE IMPACT OF TRASH HERO BOTTLE VS. SINGLE USE PLASTIC BOTI'LES

el CITiE ISEI0MAS O nauming single-usa plastic hs efllling ha Tragh Haro b y, OfcE & day over 8 ons vaar paflod
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Recuperacion Gas Carbonico

feed gas
from brewery

gas pump

—gas lines
s tube |
VisiFerm bundle |
DO reactors .

! mixture

pure CO,-
Bas -
1 lL | CO./N;-gas
gas dryer r
|
I

")

Neumarkter

https://www.hamiltoncompany. com/process-analvtics/case—studies/app—note-recvclinq—c!%mmgc!:e’-m—!{!qh-qualit\,
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O Labranza

0.44
0.4a
047
0.4a
Fal mMT )

LCA GHGS (kg CO,eq/ke wheat grains)

045

Treatments

Fig. 6. Life cycle GHG emission within life cycle assessment (LCA) approach for &
wheat oroduction (o < 0.051.

Fuente: Rahman et al., 2021




0 Labranza

Menor pérdida de:
*Suelo

*Agua

Biologia

*Energia
«Carbono

*Tiempo

*Dinero
— Horas maquinaria
— Combustible
— QOperarios



Agricultura del Carbono

CARBON FARMING Nebraska

Yearly Maximum CO, Uptake By Soils

14.3

MILLION
ﬁ E :o:lsto

ooooo 4— annual —
ctrici

emissions

g

3.03 MILLION

Car
driven




Increase in glyphosate-resistant # Resistant species for several herbicide sites of action
weads worldwide {HRAC codes)
B Wilow-leaved lettuce s . o
= L i — ACCase ntahitors {A) — ALS inhibitors {8) "
1 Commeon stnflower-, £~ Loal buttons | —EFSP Synthase inhibitors (B} = Symihetic atns (0)
. e~ f (Swohlrey | —polkcirondveror(t) | — emiubue ibors (K1)
] Faather fingergrass--.§~ Tall windmill grass — HPPD inhibitars (F2) — Pl mhibitors (T C2.C3)
= 10 SwEet SUTIMeEr EEEs - - .. Fed brome o — PP irdhibitors (E)
E ] Spiny smeanth <"~ Wairy beggarticks ]| o5
o ; "= Smooth pigweed ”
5 25 & 3 .,;!f 100
b
E 20 Tropocal spranglatop 'E B0+
= -
&0
m.
0
D Ll T T
1960 1970 198D 1800 20040 2010 2020

Fig. 1L Weed species with resistance to herbicides. (Left) Cumulative number of weed spacies with resistance to giyphosate. (Right) Cumulstive
number of weed spacies with resistance to herbicides in the major mechanism of acton groupings.

85,000,000

850,000,000

75,000,000

10,000,000

65,000,000

60,000,000

Area treated (ha)

55,000,000

50,000,000

45,000,000

40,000,000

O = 0~ m WO~ Mmoo = N M F
3E28288888¢8

2858RSONNTYS
2882322238888 88

Figure 1. The Area of Farmland Treated with Pesticides Each Year in the UK

Science

(Gould et al., 2018)



Fuente: Hallmann et al., 2017
A LR
4
& ; . :
20.0 = E mintensive agriculture
3 4
g ® pesticides
W 2
i [ I. k ® ecological traits
10.0 ] .
e e e e ® urbanisation
-0.20 -0.10 0.00 ;
+ + m fertilisers
g — Intrinsic rate of increase B deforsstation
rl ® wetlands/rivers alteration
é warming
= w other pollutants
& 204
« pathogens
mfires
1.0 - mintroduced species
« genetic
05~ ,
I - - - : ! Fuente: Sanchez-Bayo y Wyckhuys, 2019

1990 1985 2000 2005 2010 2015

- Fig. 6. Main factors associated with insect declines - see also Fig. 5.
Fig 4. Tempomal distribution of insect bi at selected locati (A Daily b {mean 1 se)




Hacla una cebada sustentable..

« Agroecologia

 Cero labranza

» Agricultura organica

» Agricultura de conservacion
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Integrated Food

Production at The EcoPark

Input Resources
[ ]

Organic Straw

Inpms

£.” Chicken §
Brooder Barn \

Output Produce

1

I[C‘.riminmi Mushrooms
Oyster Mushroooms
Fortabello Mushrooms
Red Wiggler Worms

Bait

N

Direct Salas o
Fizh Feed i

Worm Compost/Castings
Direct Sales
Growing Media for Crops

Salad Greens

Yellow Perch

Tllapia

Ralnbow Trout

Bait Fish

8 J ',9 /B -
| ¢
Usad P Medi a @@
t
SGSI?FIU I:;Lrv:hal?'arm Aguacu re > (]
ek ki
=

Shipping &
Receiving

e ‘f_:f stoFm !* Salad L.
wpgeot | (Biodiesel Loader)  (rey I 3 [ d /R
\ Equipment ; SoiliMedia Mix Station N
Room
Composting I :
Chamber { Crimini Mushrooms
Phase 2 by

Clean Reom ! Oyster Mushrooms §

Bagging  — E

Ocean Arks Fiocaiedons | [_ ot
S - Portabello Mushrooms :"t

International Q =

International .coPark Green
The Food Group 0

February &, 2002
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Ecoeficiencia de uso

Imentacion Humana: Proteina
Imentacion Humana: Energia
imentacion Humana:-fibra
Imentacion animal: monogastricos
imentacion animal: Rumiantes

- Energia: Biogas

' Energia: Gas pobre/Biocarbon (pff'élisis)

- Compost

¥ B

i 7. Energia: Combustion



Incineracion Bagazo

Spent grain burns into clean energy

*Pérdida masiva de calor por evaporacion:
bajisima eficiencia

*PLT Combustion limpia es compleja y cara
*Destruccion de moléculas alimenticias
(carbohidratos y proteinas)

*Volatilizacién Nitrégeno y Azufre



Thiz Kgeean Sockety for Applied Biological Chemistry

Yooetal. Appl Biol Chem  (2021)64:10 -—
https//doiorg/10.1186/513765-020-0057 72 @ KSA BC

ARTICLE Open Access

o ®
Effects of brewer’s spent grain biochar G

on the growth and quality of leaf lettuce
(Lactuca sativa L. var. crispa.)

Jun-Hyuk Yoo!, Deogratius Luyima', Jae-Han Lee', Seang-Yong Park!, Jun-Woo Yang', Ji-Young An',
Yeo-Uk Yun?" and Taek-Keun Oh'"®

BSs(: BB BBsy BBy

e Lhoe swe ool v |'I Bk

Fig.1 Photographs of the brewer's spent grain and each of the biochars produced (a—d) and scanning electron microscope (SERM) images of e
brewers spent grain (B5G), f biochar produced at 300 °C (BB, g biochar produced at 500°C (BB ) and h biochar produced at 700°C (BBqq)




Fig.2 Photographs of the leaflettuce leaves obtained




Biodigestion
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Energia Coccién

MS Bagazo 27%
Lts Biogas/kg Bag 110
Rel It Cer/Kg Bagazo H° 2,29245283
Lts 1000
Malta (Kg) 33
Bagazo (Kg) 436,2
Biogas (Its) 47984
Energia Térmica (KWh) 312
Eq Diesel (lts) 28,8
Eq Gas Liq (Kg) 20,6
Eq Lefia (m3) 0,18
Ef quemador 80%
Lts H20 hervida (15°C) 293,5
Factor coccion* 0,5
Lts mosto cocido (15°C) 147
oha INDAP Dda energia satisfecha 15%

* % de la energia en hervir/total
Follica Bogioral do Desarolio Shoagropecasrin 206 - 208

Tabla 12: Produccién de cervezay bagazo para 4 empresas de Dda
la Regién de Los Rios Energia

Sin mejora 100%

Empresas Litros cervezafafo Kgmalta‘ano  Kgbagazofafio .

A 206000 © 51000 | 86.400 Con BG 85%

B 16.800 4.800 8132 Con Batchs 25%

E ' o ol Con BG y Butchs 4%

D : 14400 4800 8132

Total : 242 880 : B3.000 : 106.730

Fuente: Elgboracidn propia



* 10000 kg de bagazo que se vendian como
comida para cerdos, y 60000 L de
efluentes liquidos por dia.

* Yo adoptée para los calculos de
biogas 23% MS y 75%0MS segun varios
articulos al respecto. El 80% de solidos

volatiles.

« 2000 m3 Biogas, Electricidad:187 KWh
(casi 8 KW de potencia continua)
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Criadero de insectos chileno fina-
lista en Latinoameérica Verde

By divemseAgriotn {0 aflod o

HARINA PROTEICA
45U PROTENA | 2B%GRASA
ALMENTO DE PECES, AVES Y MAMIFERDS

Dipteros: forma mas comun de alimentacion es
el consumo de materia en descomposicion.







4 Museo del Hongo se presenta en el MAC Valdivia
UACh




Hogos a partir de digestato solido










@ Biotecsur s

- Diserio de Biodigestores

Extraccidn de purines, impulsién de digestato y recirculacién de purines

Entra Sale
Agua Purin
Lavado + S
lluvia
)

Estiércol é

Sale

- \ Purin

Agua —
Lavado R | - Liquido

B st aeee i I - I
Estiércol é . Semisélido

Sélido
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Bomba de calor




Conclusiones

Grandes oportunidades de proceso gestion
residuos INTEGRADO

— Calor
— Residuos organicos

Aprovechar el calor residual
Aprovechar las propiedades del bagazo

Tema envases:_Cuando cervecerias son
pequenas asociarse y consensuar un formato
de botella retornable comun.

Enviar senales al mercado de la malta: subir
estandares agricolas






