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Abstract of Master’s Thesis of Academic Year 2024

Designing a Circular Ecosystem Utilizing BSG, a
By-product of Beer Brewing: An Industry-Academia

Collaborative Approach to Sustainable Development

Category: Design

Summary

SDG 12 “Responsible Consumption and Production” emphasizes the need for
sustainable production cycles and efficient resource use. Brewer ’ s spent grain
(BSG), a nutrient-rich byproduct of beer production, is often discarded despite
its potential as fertilizer, animal feed, or even as a food ingredient. However, its
role in establishing regional circular ecosystems remains largely underexplored in
academic research.

This study employs an industry-academia collaboration led by our univer-
sity in the Tokyo metropolitan area to develop a circular ecosystem based on
BSG utilization. Multiple stakeholders—including breweries, food bank, bakery,
confectionery specialist, disability welfare service provider, and a gallery café—
collaborated to develop recipes for BSG-based bread and biscuits, incorporating
innovative techniques to leverage BSG ’ s distinctive aroma and nutritional ben-
efits. Consumer tastings were conducted to assess the products = palatability, as
well as public awareness and acceptance of BSG.

As aresult, BSG biscuits were successfully launched at a gallery café in Toshima
Ward, a venue that permanently exhibits artworks by people with disabilities and
where disabled individuals actively participate in the production process. The

proposed circular ecosystem not only promotes efficient resource utilization but

il



Abstract

also generates economic value through product sales and enhances social value by
fostering employment and social inclusion. This study demonstrates the synergis-
tic potential of collaborative value co-creation in advancing regional sustainable

development.

Keywords:

brewer’s spent grain, craft brewery, circular ecosystem, value co-creation, industry-

academia collaboration
Keio University Graduate School of Media Design

Yibei Li
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PEETOT T JMIBEVWTREEOZOPEBE 269 5 Z L3, Hilfittaox

12



2. B 27. H—v¥ X+ RIFv b+ -v¥vr (SDL)

fCIT7 A TV T4 T4 25T 55 A TEHELRER L 45 [27], Antén &1, KAH
BT DGFHEERE, RaROEEH. £ U THiMERD SNS 2t Lt h e, 56
DL B L CREEEDEME L DA VR T aviBERD LD, KR
EOM EICHFETHeBRTWSE, ZOHAEGET o A2@E U T, REHILE
RNENDHfRZ D 27213 TR <, g2~ DO SUBREBRIZ® D735 28],

2.7. HY—ER - RIXIFrh-OYv ¥ (SDL)

Y—VYAR-RFIFrh-vBYYZ (SDL) X, HoPERBOREN Y —L AT
HBHEEZ, MEIX—HRICEAR IR D TIERL, BbsERLDR D E
DOHFTHIZAISNTWS HDE LI ZTWD, Vargo 5k, flifEILAIHIR T
7K, ZLOBBREDOHINIZL > THOLDTHEATH D, ZTNETNLVED
VY —RAEMAGEDE, EPTIEPEELZLEHL VWS, ZOFXHIE.
KD MifEIZH SN UDRD oNZED] WS FHEME IFELD, EbEA%D
MEAEHOHTRIIZIBESN TV ZE 2@ L TW5 [29),

2.8. AW D EHEAGE

AL DOE BRI, FERD BSG 12T 5 BATi5EA 112 2 D B AL D EAf Y
Ml (A AR YT E 2 AUT U, BSG OFFHZEERT 32 AT LD L2 »
S AFERAD SR U7z RUICH D, AIFFETIE, BIZBSG 27z &5 L TH
F T AL ICEES T BRI EEEO VA Z IR U, 570 5 H
DB EE L - EEFHHZ R U, 72, SDGs 8 & OFEERREF D sk & g
2. BSG OIS &b, BGE, HBICES Tu A2 @O AT LE L
THAE L. ZTORBFHMME (ugdti~oizin), EIRNME CEIROB/ZNEH).
HEWfHE (BEAWE RS MOMEEE) % LIS 72,

K2, AWFZEIE BSG OB T O 257 AWMt 1B I N B TBET 5
ZeERRTEEHIT, MBIV — AL EPEHEEROREZE U T, Mgt

13



2. B 2.8. AHFZE D Bk fE

RUTB T D HRBREAR (social capital) DFER &S 5 ATREN: 2RIk U 72 )
IR ERD D B,

14



% 3=
Al e

EFEEICE 2 BSG B AR mAREAERT O
AT A

AR T B [PEFEEE %38 U 72 BSG OFEAHARERGERT IV AT L)
X, E—IVEEE TRETRIEY & UTAER I NS BSG % A& DB % # 5
2. SRk T O X~ O A RS MATH B, [k, BSG X FICEKER
BeER e UTHAMAINT E 720N, AZEOREIX, BSG 24t L TY —) VS
% R=HV) =, T=FNV I BEPWEELET D FRCEA R, TR 2

. BRI ERPEEE L. T T OERCRR & RS2 D BRI TS
Téytﬁ\ﬁkﬂﬁﬁLﬁékﬁﬁéﬁk%%op®ﬁ%IHVX?Aﬁ\$
RBEFEYOIEHZBA T, figt2ics I 2 E Yy v —2 2@k L, 4
2BEREAR (Social capital) OFEFE %8 L T BSG OiFHZHBEL TW5,

KRz, BED2Z 57 b 7070 —=hoHliang BSG 2L, 7—KAv 7
BEBXOFHRTEOR=71) — L #EEL T BSG KMA LNV EFAF L, 201
BT, EMORAPEEORB2ERAER, JOZAEMEOEHWT 7 AF v —
PREIKZFEH U7z, FAFI N BSG KA LNV, 7— KAV I RIRE, [/
DAI2=TAPRTHBIRY MERMEL., ERPHEEPSO 71— KNy D
21352 T, MEORBIZIEHINGZ, 20702 228WT, &1 HEHW
DIRAZ IED LA, Rifse vl BE 72 & IR A X0 MU ML & v o 72 M oo LT )
JTEIT 52 & T, H2BEREARDBIED STz,

— 5T, BEBEREDANTIE, HENEELHEFIIANTWS, ZO—EBRE LT,
—BHFEAD T DAL =V IRRRPT A F— L OBEIC L b, FEIAVET —

15



3. 7Y A1 v 3.1. EFHEEEIZ L 5 BSG BHHAOFRHG A RERMERIT IV AT A

MESRZERBRTS (77 v R 7 — MEMAEMOGA] TBSGEAT Y b %
7 R ZAIE U7z, BSG EAT v b OBELE TRRO Ik, B WHEHLE
B (MAEAEEN TR ) AW, BEAWEEMZMEE L., RFNEIPHEES
Moz R L 72, 3G TRICED 2 EAVWEIL, Hlgo—B 2 U TED SN,
S DRI REEN DR FIAM X N EBERDIEM U7z, 72, BSGE AT Y k
DIEAMTRE & W D UL TRE I B Z & T 7 — MEE L ARIEEDHEIZ
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