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ABSTRACT

Actual Conditions of the Food Industry’s Application of

Food Tech and Its Tasks
- Focusing on Alternative Livestock Products and 3D Food Printing

Research Background

Food technology uses biotechnology and ICT convergence to extract
protein from plants or cultivate animal tissues. Advanced countries have
invested in this new technology for food development since the mid-2010s.
And now, with the formation of new markets, changes in the food industry
are expected. Recently, in Korea, attention to food technology has
expanded among the food industry, academia, government, media, and
consumers. It is deemed to be essential to examine whether the market for
such new foods can be expanded or sustained. Against this backdrop, this
study analyzed the significance of food technology, state of its application
in Korea and internationally, and how Korean consumers understand or
accept food technology. Also, this study targeted to propose tasks for the
use of food technology.

Research Methodology

The study focused on food manufacturing and processing fields.
Specifically, its research subjects included alternative materials/ foods
which hold high growth potential in Korean and global markets and can be
related to agriculture. For this research, we examined literature and

statistical data and web content in Korea and other countries to understand

viii



the food technology market size and the state of its use. We carried out
in-depth interviews in five domestic food technology firms. Also, we
conducted a survey targeting 40 experts from food manufacturing firms
(labs) and 3D printing firms and 1,000 consumers. By using the contingent
valuation method (CVM) and the logit model, we analyzed how much
consumers are willing to pay for alternative livestock products (vegetable
meat, pet food, cultured meat). Experiment auctions were conducted
targeting 119 consumers. Also, we studied how much consumers are willing
to pay for alternative livestock products based on three-stage information

(taste, nutrition, environment), looked at matters to be improved.

Findings

The global alternative food market, mainly for plant-based alternatives,
accounted for 9,623,1 million dollars as of 2018. It is expected to grow by
9.5% per year until 2025 to reach 17,858.6 million dollars. The global 3D
food printing market took 52.2 million dollars as of 2017. It is likely to
expand by 46.1% per year until 2023 to reach 525.6 million dollars. 3D
printing is used for processed foods such as chocolate, pizza, and pasta. It is
also applied for space foods and foods customized for the elderly.

Takeaways from the research on the state of food technology used in
advanced countries are as follows:

First, there should be shared awareness for the public roles of alternative
foods (environmental preservation and resource/ energy saving) for the
government’s policy support and expansion in new markets, as in the case

of Japan and Europe (notably, the Netherlands). Second, it is essential to



create an ecosystem for interdisciplinary research among various fields for
this new technology-based industry. Third, the private sector takes the
central role in the ecosystem, but the government also plays an essential part
in Japan and the Netherlands. Fourth, it is required to review and upgrade
regulations (safety management, labeling, etc.) for new food products and
3D printing.

Domestic alternatives are developed through simple mixture by using
overseas source materials and technology. However, food technology
start-ups have recently started to create source materials and products
relating to vegetable meat or eggs. The challenges food makers face for
commercializing alternative foods are as follows: difficulty in developing/
securing technologies (26.5%), access to market information (20.6%), lack
of consumers‘ understanding in alternatives (14.7%), insufficient workforce
with expertise (11.8%), and related regulations and standards (11.8%).

The level of domestic 3D food printing technology is making simple
shapes/ products by using a single subject material. The challenges 3D food
printing firms or experts in the field are facing in the implementation of
research and business are as follows: market uncertainty and narrow
domestic market (35%) and insufficient financing for labor/ R&D expenses
(20%).

The food technology industry faces five issues as the following: 1)
Insufficient corporate capabilities in terms of technology, funds, and human
resources, 2) Lack of related systems, 3) Insufficient market information
and consumers’ understanding, 4) Conflicts with conventional industries,
5) Lack of industrial ecosystem.

Consumers® understanding or interest (preference) in alternative foods



turned out to be higher than average. When it comes to vegetarians,
lacto-ovo-vegetarians showed higher understanding or interest than strict
vegetarians. Factors that influence inclinations to buy alternatives include a
positive attitude toward new food types, interest in health, concern for the
environment and resources, and awareness for ethical consumption and
animal welfare. To raise consumers‘ preference for alternative livestock
products, endeavors to make them taste similar to traditional livestock
products are required. It was assessed that consumers® intention to pay for
alternatives is not high. However, as their intention to pay more for
alternatives with high nutritional values and as well concern for
environmental protection and animal welfare are on the increasing track,
market prospects are likely to grow big.

The food industry can achieve innovative growth based on related
technologies. Also, it can increase its public roles, such as health promotion,
resource energy use, reduction in environmental pollution, animal welfare,
and ethical consumption. To expand the application of food technology in
the food industry, Korea has to build an innovative industrial ecosystem for
the development of new technologies and products and their
commercialization. It also has to upgrade related regulations and mitigate
possible conflicts. To promote the food technology industry, the
government should set up plans for the tasks as follows:

Firstly, the government should expand R&D investment and support
corporate R&D activities for the development of source technologies and
materials. Its support should be given, with priority, to innovative R&D
projects through industry-university-institute collaborations or joint efforts

among corporations. The Tech Incubator Program for Startups (TIPS), in

X1



which the government provides supports for firms selected by the private
sector, will be the right choice for effective support. Also, the government
has to devise a platform through which expensive public- or private-owned
equipment can be rented or traded.

Secondly, the government should establish a financial infrastructure to
encourage private investments. It has to expand tax benefits to promote
initial investments in startups such as angel investment and cloud funding.
And it raise the understanding of food technology firms. Also, the
government should nurture and support food tech accelerators for investing
in food technology companies. Further, the food technology field should be
listed as an innovatively growing field in the industry advancement program
(2019) by the Financial Services Commission.

Thirdly, the shared use of production equipment and incubating should be
enhanced for startups or venture firms at their initial stage. For this, the
government should use national food clusters to expand facilities and
incubation in the whole process of a business startup from idea development
to prototype production. In this context, the government needs to build
collaborative plants to support prototype development and initial
production.

Fourthly, it is necessary to upgrade regulations and provide tax benefits.
For regulation updating in the newly developed market (with growth
potential), the following are required. 1) Prepare standards for new food
products. 2) Regulate the labeling of new food products containing allergic
elements. 3) Match HS codes for import/ export and statistical
categorization, and resolve issues of supervision and jurisdiction. 4) Relax

regulations on technology holding companies. Also, the government should

xil



review tax benefits to encourage R&D and angel investment for source
technology and material development.

Finally, the government should inform the public of essential information
on alternative foods and strive to resolve conflicts with the traditional food
industry. It has to provide information for the public good and establish
interfaces and platforms for both new and conventional food industries. As
the new food market grows big, the government has to come up with
solutions for the alternative food industry‘s possible conflicts with the

traditional food industry, including livestock farming.

Researchers: Park Misung, Lee Yongsun, Kim Kyungphil, Park Sihyun, Han Junghoon
Research period: 2019. 1. ~ 2019. 10.
E-mail address: mspark@krei.re.kr
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F{5=240| (Cricket) 205 | 68 | 407 | 1.9 | 67 | 347 | 38 | 337 | 54
74Xz2](Mealworm) 237 | 54 | 231 | 22 | 46 | 340 | 56 | 606 | 05

4] | &AL (Waxworm) 141 [ 249 | 243 | 5 | 25 | 221 | 37 | 316 | 0.1
2 | ofi2il(Soldier Fly Larvae) 175 | 14 |9342| 66 | 13 | 453 | 71 | 40 | 55
Z | L=0l(Silkworm) 93 | 14 | 177 | 16 | 31 | 316 | 26 | 498 | 0.1
& B E2(Cockroach nymph) 19 10 38 14 3.2 224 4.4 50 23.7
X|Z0|(Earthworm) 105 | 16 | 44 | 54 | 1.7 | 182 | - | 136 | -
Zimal(House Fly) 197 | 19 | 76 | 125 | 85 | 303 | 9 | 80.6 | 06
SH7|(2E s 21 3 12 1 09 | 15 | 229 | 82 | 25 | 04
A7 261 | 117 | 13 | 27 | 63 | 333 | 56 | 22 | 21
CHAIQ 2104 198 | 63 | 12 | 08 | 06 | 490 | 7.8 | 29 | 32

A= Meticulous Research(2019: 57). Alternative Protein Market by Stage/Type , Application, and Geography:.
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A7 A 9(2015: 12). “THAR] WA Qv

3. FEH|T Al H3a AX|H 2R

3.1. iAAE A A%

FEH A HE A2 A S(HAD N E) AT 3D Y AR 2
Stof A B A} ghey. A g A2 2ol 9441 Ao] ofd et I R E
ofu] ARE Aot} L2y 22 ARl 7] A HEo] A AE 9] o
Z1o] Higieto] whet A 4] 5 o] AA|S] F5a AL et AlA A A%
2 ARG, u LS|, AL 507 TR 4 9lor o] 5 &0 2 A5)
AT ASEA gAEHE 2 2 5, 9, 7Rl WA, vo|Z X2 H A
ol A)S o] &3, v dSTA AT HE L AT, B, S, AR 5=
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o8-+, A THA AT A2 2LZ S 27, N R, B Y-S 52 UrErAT

AlA] A A ZO] AR 5 HEA S 202 AYET 228 A
A2 A A 91 Meticulous ResearchAHo]] 251, A 4] A A= AJ&ER 7} 2018
1 96.29] g $220]| A 2025 178.69 B 2 2713 A 0 & AwtETh 2019
FE 2025 7HA] tiA A F A A EC] 9.5%E Al ET A 8%
AR 2w, ASDA A4S AL 2019~2025E7 A 7.7%=2 A4S
T, 28 717bo) ML A AL A 12.1%, ABTEA AL A 17.7%E A%
Argolt.

o

33 2-10 MA| CHAITHEEE ARHE H24(2019~2025)

=] — 7010 2025 —f—2010-25 HE L
15,000 - - 20.0%
13,166
7 7%
- 15.0%
10,000 - 3 1% 8,414
- 10.0%
7.7%
5,000 -
3,396 | o
1,297
1,277 655
o [ |  — : 0.0%
Ll EHA O|d= T = TA

A& Meticulous Research(2019: 90). Alternative Protein Market by Stage/Tipe, Application, and Geography:

AIA A A F APl A A9l /8152 51| 44.6%, -1 28.8%, oFAlo}
B 18.1%, 718} 8.5% = O & E o m HAX=o] tf i AR gt AA71A]
5, 498 5 ARTolA £4, 71&E, 47 BF g3k T ok ey
WA A F A 5 AJ7FE2 oFA| o E A 12.2%, ]E}u 0%, - 8.7%, &
] 8.6% 59] =0 &, §35] oA oL BB A Qol|A =& AR A FET
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3.2. 3D AlF ZUY AR A%

ANA 3D 41F ZY AR 2018 7,8809F 2 FAMEH 2019 H
20239744 AB 46.1% A5kl 591 2,5608F Telo] ol Aoz At
(BIS Research, 2018: 83). o] = W=q A& 9 71 5 8o|4, 559 o

Xoh il *1]741 AR R AFAZAY tit 2 FAF S 22 8]lE0] v ==

H2-5 M7 3D AE DZE J|aE AI-HE M2(2017~2023)
cho: Wi g, %

) Ay 3718
=17 2017 | 2018 HE 2019 | 2020 | 2021 | 2022 | 2023 (2018-23)

Fused Deposition
Manufacturing 33.4 | 50.7 | 643 | 77.56 |116.1|170.4|245.0 | 347.4 47.0%
(FOM, & M5 AIX)

Selective Sintering
(e 27)

10.0 | 15.0 | 19.0 | 22.8 | 33.9 | 49.4 | 70.6 | 99.3 45.9%

Ink-Jet Printing
(933 T21E)

6.1 | 9.1 | 115]13.6| 20.0 | 28.8 | 40.5 | 56.2 44.0%

Powder Bed Binder Jetting
(IR HI= HIRIE &AL

A 52.2 | 78.8 | 100.0[119.8|178.6 | 260.7 | 372.8 | 525.6 46.1%

A& BIS Research(2018: 83). Global 3D Food Printing Market: Focus on Technology (Fused
Deposition, Selective Sintering, and Powder Bed Binder Jetting). Vertical (Commercial,
Government, and Hospital), and Food Type (Confections, Meat, and Dairy) - Analysis and
Forecast 2018-2023.

28 | 40 | 5.1 6.0 | 86 | 121 ] 16.7 | 226 41.1%

AA A9E 3D A& ZAY AFFEE B0](35.7%), FH(31.4%) > of-H
(21.5%) > 71EK(11.3%) A|Y &0 & IH, AXFo] HjRES A3t} Eo 4]
323D TY AF 85 A AF A 4 A, AT L A ET Y %
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H2-6 M 3D AE S XG9S AYHE HL(2017~2023)

L 712

= 2017 | 2018 HE 2019 | 2020 | 2021 | 2022 | 2023 (2‘3 1 8?2155
=0| 186 | 282 | 35.7 | 43.0 | 64.3 | 94.1 | 134.9|190.8 46.6
e 16.7 | 248 | 31.4 | 37.1 | B44 | 781 | 109.9 | 152.4 43.8
OfA|Of EfTQF 1.0 | 17.0 | 215 | 26.3 | 40.0 | 59.5 | 86.7 | 124.6 49.0
&3, 0l22)7h "ol 5.9 89 | 113|134 | 199 | 289 | 41.2 | 57.8 455
27 52.2 | 78.9 [100.0 | 119.8 | 178.6 | 260.7 | 372.8 | 525.6 46.1

A=: BIS Research(2018: 83). Global 3D Food Printing Market: Focus on Technology (Fused
Deposition, Selective Sintering, and Powder Bed Binder Jetting). Vertical (Commercial,
Government, and Hospital), and Food Type (Confections, Meat, and Dairy) - Analysis and
Forecast 2018-2023.
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ofi2| F2=2| FLH|I3
HE HI2 AJAFS

1. CHHIAXY - A1E 22 HE MEHQt At E4

L1 AAE AE 57 2 AR

AA AR AR 2018 715 969 2,3109F Zafo|H, 2019E2E] g
9.5%4 J3310] 2025W0f= 1789] 5,8605F E2o] 0|2 Zog Ak %WMeﬁculous
Research, 2019: 131). AlA| e[ A% {338 AHEchid 7INEARE, 25l 7]k
Ak 6%%‘3?%‘@ 71%111% npET 7IREARE, B S 57 = et

AA AR ) Al E AP A7 IREAIE (AR A7), A3 A
& A -?ﬁ‘%‘i-l—%i%), IEAE, 27 AR &0 7 I0, E3] Al=7|HHH|21E
AP A ATHELS] 87.2%2 AEA Q1 WSS AFA[SHCE 20191014 20257H4] A
FHYE AP 1wt SHES L5 AE(22.7%), Ml9=(19.5%), Si=F Al

(8.3%), AE7THEAE(8.1%), THEE AE(5.0%) <A1 2 ] UEFITH<IE3-1> 2.

13) Meticulous Research(2019)2 &1510] ZHA5IHCE,

HMI3% 612 Q0| ZLH|T M MEHQ AAE | 43
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Z¥= Meticulous Research(2019: 131). Alternative Protein Market by Stage/Type, Application, and Geography.
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At2|2(Fusarium graminearum)0|2t= o
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-

14) 30| HHEHE(Mycoprotein)2 FE SAS0A
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<09 31> B, A4 SEe 48w, AR, 715 A4 E, AloF 5o
ofoll 4 o] g}, o] §-Hop 424 Tl AR (20189 482 Eolt
50.59 2 A 60.2%F AL, o] 9 AHR(1629] F), 715 HAE
(11.39] 2e), A2K2.49) Z2) 5 Aol

N2 oL 43 FololA] %ol F/1EE, A, AAR AR 1)1,
P AGAE, A A, S8 59| 405 Hol o] §HT) 07 7138 4

L AR 87 B5A7] AN B3Rl 4B DN AS F2 ol
gttt o] o] Ak 12,19 g, FARSR 10.09 e, Y5 A= 4.59 e, Al
d- AW 269 F, 25 1.59 E2] 5o|th(Meticulous Research 2019: 146).

Jd 31 AA A=2d HHE 88 AETE

(249 22f) H% >

715,

(1139 =

NE
19.4%

(1629 4

(1219 Z3)

HH S& NZ Mgz 20f

A Meticulous Research(2019: 144, 146). Alternative Protein Market by Stage/Type, Application, and Geography:

AR AP E 109 220, 5 A% 10.1%= 7P wh=A gdid
ZAGOITh(<H 3-3> A=), Al A F8 FARST FIF A= Amy’s Kitchen, ADM,
Beyond Meat, Impossible Foods 52 & ]= 7| o] Wt} 27 AR = AR

15) A20IM ¢t HMES 018010 117|2} HIet et 20| LIS K23t 17| MIZ0|C.

HI3% SHe| R0 FLE|T M MEHF AIME | 45



TR )3 3.8 Fel A AR A 38% S AN s, Theo At

= 9, Qi o) o7 Bujoh A9y AT Sl
o £ AL AATE FrHE S 13.4%), AE(12.9%), &
(10.1%) 50,8 %2 o}x|obx] 2o 445t itk

g2

dx

9

r I JS

S_"li
+

ol
E
é

rﬁ

H
fjo

H3-3 =712 RARR ASd HUE AFTZ(2017~2025)
ol ek g, %

oing sus
T 2017 2018 = 2019 2025 (2019~25)E
ol= 353.4 381.6 38.1 413.4 729.7 9.9
Lk 85.0 90.0 9.0 97.6 265.5 9.2
=g 82.2 88.9 8.9 96.5 171.3 10.0
1N 57.1 61.1 6.1 65.7 110.6 9.1
o= 45.7 49.1 4.9 52.9 91.5 9.6
el 62.5 69.7 7.0 78.1 166.3 13.4
U= 30.7 33.3 3.3 36.2 64.3 10.1
ol 26.3 29.1 2.9 32.2 66.6 12.9
7|Et 185.0 198.7 19.9 214.0 371.0 9.6
% 927.9 | 10024 | 1000 | 10864 | 1936.8 10.1

ZF= Meticulous Research(2019: 152). Alternative Protein Market by Stage/Type, Application, and Geography.

AA SASEAIEAY 17])9 HZE 2420174 712 59, G A
9]A19j0] 512%2 7F4 =11, AZA 20| 32.7%, 7FL7F 16.1%S A5t

ol

(Stratistics Market Research Consulting 2019: 121).
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PO AR BFE, £3E, T Qut
ojub Zh ALt At 24% S E Ao 2 FES W g7} 9lr} 20259 A
B URECQ} RS RIAF AGTEE 7 6.09 22, 539 D& 0|5 F A%

R -
F2o] ol 11.39] IR F2F A R8.20 DehS B 2usict.

H3-4 N 23HZ ZFE ZSHUE AE72(2017~2025)

o) winh 2k, %

HmF SUS

T2 2017 2018 = 2019 2025 (2%1 92’25)5
E22 192.2 2336 384 2633 8218 20.9
NEE 1= 119.2 136.7 225 169.7 604.0 236
ZEEY 99.2 114.8 18.9 143.1 530.6 24.4
R 4|02 2838 346 5.7 419 158.6 24.9
TOIHIZE 2 AL 26.2 308 5.1 36.5 122.0 223
TS AR} 206 237 3.9 2838 97.2 225
2zs8 16.0 184 3.0 22.0 77.2 233
7|Et 12.8 15.0 25 17.8 56.5 225
A 514.8 607.5 100.0 7229 | 2.470.1 22.7

A& Meticulous Research(2019: 133). Alternative Protein Market by Stage/Type. Application, and Geography-

ZEAE AHL B, S, 95 MEY 5 BopAof A @lo] 2Elo} 9]
o ST A FEEAEL 20.0%, AR HFEL] 163%, TFEL 18.0%
FE AL ol AN 1% 8 BEAE S GANL 9 6 98

BRE 5.1%, THETE 49% 58 A5 Qi 53] AR AFE, 23

N
2 AR T AAEL ABHT 23%E 2 A0 E AYEHTH(Meticulous

HMI3% 612 Q0| ELH|T M AMEHR A | 47



St Aot WSS A7l H gAY oS s 22 Is) 7H4o] w2 #
o]oj A AFE| o] Tl = AL A] ZSHAIE, 202189l D EE, WA, 2AIA] 5
Ot $7HF FHE AlEeHE ddolt. 202149 7|E s
EE 4307 2, M7 3708 @2, A1 3307t S8 2= 242 i Al

9] 27.7%, 23.9%, 21.3%E AR Ao th(<IE 3-5> F=X).

Ho
>,
o
=
H
rr
=

E3-56 M HiYs AE HL(Q20214)
ol wgk g, %

DES HA AAIX| s L2 A
AR 4.3 3.7 3.3 2.6 1.6 15.5
HIZ 27.7 23.9 21.3 16.8 10.3 100.0

A& Meticulous Research(2019: 181). Alternative Protein Market by Stage/Type, Application, and Geography.

i FE-S A= 2 7)1 Y2 Mosameat(U@HE), Memphis Meats(T]=),
SuperMeat(°] A2+, Future Meat Technologies(°| 2 2}), Finless Foods(H]=F),
Beyond Meat(7]=%), Just(7]=%), Integriculture(@&) 5O v|= jof I E,
ols2el, Qi 5ol 2SI QUek.10 MG 8 719 ShEE §F YL A
L5k 12, Finless Foods(H| =)= 4] M ¥FS AAtotal QL
g2 71E &7 017 AES 7FE A A o2 o g E o] A-8stettd
F HAFA 9] gFHol A /JETh B3 22 a5 7]&o] H)

&
A A o] AA F8 2474 kS 7ol et EA7 Barsit.

>

H3-6 AAF2 MUY HYs 37| FA S8

7Y HH S 77| H(AEERY)
Tyson Memphis Meats(D|=),
(D20 2A2 £ AT07|, E117|, SHX[27| AAL7|R0) | Future Meat Technologies(0|AZ2)
Cargill(E&F L =29 A7 |%) Memphis Meats(D|=)
PHW(S 0| 2AtE & MAZRI 7135 &AH) SuperMeat(0|A2{)

A& Meticulous Research(2019: 102). Alternative Protein Market by Stage/Type, Application, and Geography.
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1.2. 71949 AAFZ223} A

AIA A A FIA & A2 FAS AHEY, vt fHE SAHE U

27]9A e Wz £A7E 2AskE of 9]

A MAR T2 1Y 5 200hs ZF2 HATH(<FEF 3> A=x).

A& 2155 Zofol] tiet FAE A HH, 27|ofle WAl HleuEE o
Tie] o 5 Wbl e] UUEAR A8l 4 758 A Helon, olF MARAs
AF& Tyson Food, Cargill, Generall Mills 5-2] 2 54]1%7|4 5°] $7}5FaL QUth

E3-7 M ESEHT AIRC] F2 MEA 0fA]
S A g

2HAP| SHs(AL s MY QU3[AL | HUTIRI M&A 0|
201812, TheYegetarian SEOF HE MELA | Unlever NV | - | Al AlZ mEZ2(0 s May
ADYC ASAM O3 ol KK | . A2A AIZ 91 S2 AR 2
2018.10.|  Nutafood Srl | “EHS SR SE XTI poier Gmbn | - | HES HE S SR AR
X . oz e gl 27} Zte inklii -
2018.9. | Abbot Kiney's BV | £155 FMSIERTE | Koninkdike | 29 URIE F1E 02| 2ot
' oA Al FQ X[Hoi|M 2 HEsh=
2018.9. Terrafertil SA A, R7ls HASY AT HE | Nestle S. A - o _7;_01|| Moill\‘gsﬂtégﬂ‘i?(ﬁ ;E
2018.7. | UpfieldFoods | A4 ¥ % ATHE A | KKR&Co | 60313 | TR HEIIT S 22l
i o= = iem AS7 t.'_r =Ll
2018.3. Ojah B.V. Eo| e 87 ChfE Rk | KempSrowe | | Kerys ProDiom, &L
Galaxy Nutritional o - = | Greenspace Greenspace’} 0|2 A|MOZ &
2018. 1. Foods Inc MR AT R A BE | B e | 126 Ao
= Beijing = = o
ADgc AMEN QHE 832 Z=0|M St Huberts AlS4 4
2018. 1. St Hubert SAS 3 CiRE Tz F%aoréysu(a:r& 559.9 W Ae seT
= o Blue Horizon Blue Hor|zon_| ASYAME ZE
AN Q2 . —
2017.11.| Beyond Meat Inc MEY |5 MZ MZ-Hoj Corporation =30 Egj’
o a HMARMCRE O LI2 7445 ol
o Rl El = S ox
| TIEBEE B e | e N5g MBS leEnc o)
2017.9. Daiya Foods Inc | & @7 2EE Zalet AIZ7|8 | Pharmaceuti | 247.3 0| 7|91 &Hai0l| Hsteln 20| K|
PNE=S calLtd 5 =35V T EOL = =
e 59| UX= &y
The Whitewave | 2124 AIZ 21 22 71| 32| Danone®] A% T2MAS SEA |
2074 | Foods Company | o 2 SATE HE Danone SA | 9.310.0 | 3 ojxeoiiki ol e B2 i
. = oo Korys®| =Xt M2ts Soff M4 &
2017.2. Ojah B.V. SR 3| AZ 83 M ‘W%SW 8 xﬁ%mliJ AT é”xlo%?i}
Grass Advantage Glanbia ?XH RES2|Q0|A BeHE Bt
2017.1. | LLC (tradingas — | MAMX}AZ 7|8 YL HE | Performance | 106 | X AlE7|Ht %‘ AI‘*OHA‘I SIZIH
Amazing Grassl) Nutrition, Inc

A& Meticulous Research(2019: 62). Alternative Protein Market by Stage/Tipe, Application, and Geography:

HI3% SHQ| 0| FLE|T M MEHF AIAE | 49



F o= 2= AF71h00 2Rt A A F A A 9 Q1482 5o Al AF
AA Aojo|yt S #GH= A7 34 2716k T} Unilever, Nestle,
Dannone & S&H 2AE7|d0] FFH0= Q451 9low, F= Beijin
Sanyuan Foods= 2@ o] thA| A& JAE QA< 3-7> Z=).

AA A A F APgel A =8 7149 444 A=k T AldE EA, 1E|1
FA(FD), U, FEUA 5o= H2EH. 2015~2019E AJA A4 F F2
7149 Agdete AuEH, B(34%), AGFE EA41(24%), FH18%), A
(13%), TFEY A (8%) =Afolth. tiA| A& 8 7|49 &3 AdF A7 A
A9 58%F AHA| Sk Qo] =23 Aol A ut, B 7| F 2] F4, /1, G E
HA & 40% W& ZFAI S

J73-2 MA FQ UHAE 712 8% T2H2015~2019)

A Meticulous Research(2019: 49). Alternative Protein Market by Stage/Type, Application, and Geography:

1.3. GRAIAE 71 A 24

shlo] AR AE 71 Al 1) 7€ 33 IRHRALR ARiete] At
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H3 QubAE RE, M RER|E, AAE A9} 2) AR A1} A ARbEo R A}

Aot 28S A L2 TSI AH ZEAH Y AE A A
1.3.1. 7|1=8 0 THEXZ Atget S Al

7}. ubAE FE=(Impossible Foods)17)
U E F o Ads oty Asletat W fj EE Halgo] 20119 A
B A 7 AR F8 E-2 57 A5 S5l NS AlE/d @A T

7F AT AUt S FEE 37]9] Bk o, Aol of| 840 e EAE A

= AEE 1ZISh

A AE Gt AuiAE FE= 4Bk o] E4fot= AL YAty
aRE %—8—6}04 - =S Dokt oA E FEE Yo T,
IR oY, A T, T3 “é;il(heme)’ol = 7] A 24E o]-85t

J

QA FEL A7) el o] o, WA, A 52 AT A2 el o
Y arstel uljol] A4 WAl ohjet gl AEolt HAEFEHS B
3t wollol 25}t 9le}. 201760l 507 Bl A] BefElgoLt, 2018 11
L 013 5074 % 5.0007] olge] wigelA o] Blake] AE o] 7Rs A ek
3 53, BPEe. 5 obAlok Aol 11&stel 20189 119 712 1007 Tl 4
)32 ek 20194 4958 AV 1]7740] 2&3tol vA o] FFoHE st
A o] 712 Sy o et 12 ] 8 12292 19 3,0002)eld

QA o] A AL AAFYAEo] obdl 31718 Folsh AFEE,
o) BAA 24110 H 8o hHSHE S 31718 B 9 Aol ohet

H

el

17) U0 FARM BAILAE HzH(https://post.naver.com/my.nhn?memberNo=35869883)=
Z1510 ZhdoiRALct.

H3% a2l Q=0 ZLH|T ME MEfRt AAE | 51



=(FDA)C. 27 E A4 HolT.
2013 vpo] 2 24T E O] WAo] 27} JubA & B A o] 2,5005F & & FAFS}
= AIZC 2 2018 4€oll= A AT 7l E, A7FEE =g FAHES] Hlwp
S WA FARZRE 19] 1,400 %}31(1,214 %)% FA} otk
2011~2018¥ & FAIH2- oF 39] D2jojtt. I3 39 G of| JA+E AI*sIA
AR AEG A 20199 549 v L0 E AT AP 01 %MOM 39l gy &
A frAsHe] AEAE FEY 7|47 & 209 22|22 3 )] ol E-
YIAE F L= ofAloF A A &5 Aol viahr 58 17| 8 2], 5 4, S

& gHEo] o 87H5 3 A% AL Yk obAloks A Al 35 2.9 44%
2 Ax5k3 glom, 2H] F7Hgo] B thS R} H27] tfRoleka Sk,

(1) AMAME FE FDA 51 AH|"®)

T 20164 YA E BjA &4 0] A7|&=E THEo| A YA mfE
Sekal 4o} 1310] 9] k2 E FDA] A&t 591S 835t
FDAE “A=& %E—%O FDA9] 5912 R & 5] gh=th. FDAoY 17| thA| A7
ASE= of® £7o] A= o] A gkot o] 9] It} 3L 3F3it.

A& FE010] T A= FolA &7 A3 2 tﬂo]‘ﬂ 7} A&t
Aol Fafstal FH 27] WA 7HsAd o] Wi Rot f o A bR vl= A F
9JoF=HFDA) S 2 HE] 20184 8¥ GRAS(Generally Recognized As Safe) 152
XAz, 20199 79 5 S| I E RO AF 7 Ma AR §]7hoL 9 7
upAlo] A=/ AHA HEE FF5Y Aot

18) FDA EEXI=2(2019. 7. 31.)2 21510 ZFA5IHLT,
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. U] &0 E(Beyond Meat)19)

HEEn E= AR X Yol 2741 9] A&7 /T A 7|4 o2, vl
A A F, ¢FF, O|AE 5= ol-§sto] Har7|7F 2ot A] 982 ‘|
E 2 BAFSITh AA §a17]9} Bl Bt ARG o = RIV|E Ao HA] v=
W 19,0000 7]9] 4w 1} HAE whfof] 453t o] %

O g AlF FTHE =X HEERE WA fiE = 45T, B ES] e, ZFY

L4 52 A= T AlFEoIH, 20144 U= 771 AlES Erfishe UL
P

u
()
e,
-+

:
o
)
o
o)
o
w2
=
%
a
(S
S
-
(um
>
8
fo5)
N
o
B
o
o
8
o)
=)
b
?ﬂi
(0]
K
2
=2
>
el
o
31'4
=
)
T

HIEET EE @A {3 A &2 AlEskal o, HEof 7iuth, HA 4,
N 552 v A go|t). =0 A= 5 F&BO|A HI& =R E A2
Sl AL, 20199 A4 HAEFH 2241 B S AlASAT. SHE,
v 5 2RI Bl EEW A (227g, T 27) 9] 712 12,9002°]
H]& o] ARt MJAFAAZ = H LHUERE H7hEE|Q o] 9] u|= ufo

ELEEN PRI A=, ESEAL A HIHE & & loH, AET A
b= 2 Tyson°|Y General Mills5S & 4= It} 20184 n|= =AY
714]1 Efol&F =2 WilA A|HE(CVC)RI Tyson Ventures?} 5,500% B2 & F
AFoto] H|EEU|E A £9 5%E FHIoH, A& n2ojgito] AL Q)
o} 20199 5 29 vl Ao A o] & Al71S o] oF 389 FEf(4x 5H Y
H7F = o, & 20161 1,6205F oA 2018 8,790% B = 4.4H]
&S0ttt Bl EER EAL R U EEW A= AR A7 HAR T E22

B3 2HAEEL A3 glo] 4 Suo|4 S4stctn TRk ok,

ofrl

it
rl

Il
(o]

i)
ol
+

[r
=)
|
2

[H
[
o

5y

71

e

19) UIO|H FARM BAILAE HzH(https://post.naver.com/my.nhn?memberNo=35869883)=

2115101 2oL

T3 ool X0 FEE|T X MEfR A | 53



H3-8 HIREMQ ATT|HA Y H[w(113g HA THE| 71F)

TE HIREHA AT7|HA
CHRl(g) 20 19
R A 8FE) (%) 30 12
Z3IX|H(g) 5 9
ZYAHZ(mg) 0 80
EX|9() 20 23
223 270 287

1m
o
i
i

AR 4714 01852019, 2. 25). “HLHTH u]4 W LEV]E]

t}. A AE(Just)20
2011 80] AYE nj= AejEua] 2200] A& Wix7|d HAEJUST, Inc., T
Hampton Creek Foods, Inc. 2017\ 7] ¥7)= 4071 =719] A& Y= 15,0000]
0| /g2 FE3to] ARt Eoll 109 71HA] AEol|l A Al Akt Tl dS Zop
20134 28 #|29] 4591 2 FHi 2 A=A A2 st 78R, 3
¥

Hlelr] AV, Hseh A9l S5 ol 8 B
A

TAE MEA SAIE AT ALE ntg Zelo ke X&) vkQ(Chipotle Mayo), 2
2|2k Sriracha), 22} 0} Q(Garlic Mayo) 522 THJsH A|&o] Tl =17 9t}
HAEL U, §8, TR A7HEE, 3 5 300] AA5o] AES 2251 9
t}. 20199 590fli= S LEutEt A D vtE st (RS a4 )0 AAE o 1
£ At o, RhofAl= 40 AE At FE71 7| 2.9 —.'5}04
2020 0] 2 Aot} 29| m2ho] T4 189 A& A &3l
HE IESH9H AAE o I(Just Egg, 7 Just Scramble)+= 2017 79 A=
259 Y AEFO] A F-5E 0] 20199 AUtES ZIARL vl= 237) 4]
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ZATH R 2016; o] AW 718 2018). 412714k Just egg 1719] AJATA] 82 AY

AF27] 0222204 0.0472 2 2 Shekstgit, ol Uut A 717(0.082 )

9] 59% 0] 3L, S=FAAT 7HA(0.1389)2] 36% = FIEE o1l 9]
d3 3-3 XMAE A2Ho| YitH| Helibyil S= TR AlF0o| ditt| Hlw
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Z: 1.50z(ounce)E 42.5g0. 2 At 1715 Qu]gt
A& Jordan Tetrick(2019). Global Food Trend & Tech Conference 201933 A %

AAEL 201149 1297} 20124 6Y, 9t WY Au|A F&a #HA
(Khosla Ventures) 2 -8 ZH2} 509+ &2 9F 1200t 2219 FAHE ol AFYS A
st o, 20149 12d9l= S5 A FHIF 983 of¢ 9] 354
Al A2l G2 R E 2,3007 FE Q] FALE Werom, nlo]a2e AXEQ] |l Ao
2% BAZS ST AAEZF 20179714 W2 AT S92 291 2,0008t &2
(2F2,6009] ¥)ofl Dttt 20161 71 71 7= 119 D (2F 12,4339 9)
ol S=21) 714 o & A5G THIRS Global 2018).
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7|Et S 2oH] X (&Y A

AA & 39 dlo] SAE At 42 JHIHEA= 42 é o] Aklst 21
7159 A& oAt A ollA S utet Aol A
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(F1) 0|= 0|F2|F SFIFIHUM 27| 80 HX X

O "7IEolv 7IHaREFEH dojAA] %2 A(s not derived from harvested
production livestock or poultry)' 2 "117](Meat)'® 0] &0] & 4 it} o]
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£ 740] ol T AHAEA 45 A7IFRLE 9

09..
OHﬂ

)

(1) |UHo HTEH T2 AL I

O FDAS| 7o) w2 w012 (Mayo) 2 Tol& A18ah2 W= A o AlBol
AR B4} 65%2) A2A 7180] Folrol St A2E viae] 4Re o)
B3 Q37| W) 4EHOE T T Bol% ST - itk

O WE 32 o] A% o] AR moF ] Av|AER ShoiE o] AFo] Aol
T 2% 4 ULkAN AT AL FASHAL,

AAE ulQ ZhE TA|7}

FAY gl Be

N
(e}
O
xm
o0
nﬁ

}:
o,
1
1>
[z
1o
i
i
e
Iz
i
H
i)
AQ

25) EI%(2015. 5. 28.)1 Heather Kelly(2015. 12. 17.)2 2150 ZHAIGIQICY
26) 20143 12€ 18 RUZH= HOH 20| 4BH 2HE A =2t 2 siZsH0F sttty
MBI ASS H3|6ILC.



SHolstolet. A ZAX ol AE 0|89 Just2He Thol7} 0|9, A o] B A4
oleh= .0 & A o|x|o] glrks o] Eate|o] it

0 3-4 24U =3 HSo| HAE OI2

P
o
nE
o
rr
e
=
N
P
o
nE
o
rr
n
o
~

A7 2 SHo] A (FAL: 2019. 6. 1.).
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AA 3D A& T AR 2= 2017 715 52.287F D2fo]w, 2023 A71A] A
B 46.1%4 525.6900H S 52 AR Mol Tkt 3-9>, Al 3D A% T e
149 AlE 3 AVRTES IARARS, 223, AlolA 9 Ho|AER])eHH
SH(IATAEDE ©5ke] 61.4%2 &2 Holtt o]F AlFS HIFol =2 ol
|04 TRt HeFo 2 A QI FEE 4= 7] el Ao = Hlvh A
Feo] =2 AR F52 20189 7l TRFH39.0%), RFESR(22.4%), FAIE
(16.5%), L U AF(10.5%), B-F(7.1%), 7|EH4.4%) <=4 o]t} 2018 0] 4] 2023
A7 A 3 A A8 SHES S7(49.5%), TAEH48.1%), RIS
(46.1%), FTAIE(43.0%), T H A457(42.5%), 71EH40.8%) A1 = A LEFETH:
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H3-9 M7 3D AE D2E MERYY AIZHE(2017~2023)
ch9l: Wk 2,

1 %
i omg =718
AlZXO ol o
MERS 2017 | 2018 HIE 2019 | 2020 | 2021 | 2022 | 2023 (2018~23)
NLINE= 20.1 | 30.8 | 39.0 | 474 | 71.6 | 106.0 | 153.6 | 219.5 481
e 1.7 1 17.7 | 224 | 27.0 | 403 | 58.9 | 84.4 | 119.1 46.1
FHZ 88 | 130 | 165 | 194 | 282 | 403 | 564 | 77.8 43.0
oA B iHAZ 5.6 83 | 105 | 123 | 178 | 254 | 363 | 485 42.5
25 3.6 5.6 7.1 86 | 132 | 19.7 | 288 | 414 49.5
7|Et
(A2, 557 7S 24 3.5 44 5.1 7.4 1104 | 143 | 194 40.8
2l 52.2 | 789 |100.0|119.8|178.5 | 260.7 | 372.8 | 525.6 46.1

A} BIS Research(2018: 83). Global 3D Food Printing Market: Focus on Technology (Fused
Deposition, Selective Sintering, and Powder Bed Binder Jetting), Vertical (Commercial,
Government, and Hospital), and Food Type (Confections, Meat, and Dairy) - Analysis and
Forecast 2018-2023.

AAAH SR 3D 4% 2T o871 #FE Agvtie Jde, A% 8¢, 7t
G AR oM, 7 BEHE AL 43.5%, 58 25.8%, HE-E 20.8%, 7H5-&
9.9% A= YERTh o871 R AP ABw GEES dUE
(48.3%), T8 2-8(46.1%), Xé%:"g{44-9%), 7178-8(39.4%) = Aol A8 AP A&

[~E(18.4%), A2k B A (17.0%), 7H3(8.19%) AR wTH<E 3-6> TX).

HE3-10 M 3D ORI 7| 24QEH AXMAE(2017~2023)
ol gl e, %
N s = =
AlZZO S
AMZOS 2017 | 2018 HiE 2019 | 2020 | 2021 | 2022 | 2023 (2018-23)

224 | 343 | 435 | 52.9 | 80.0 | 118.5|172.0 | 245.9 48.3
M3 e | 88 | 134 | 17.0 | 20.7 | 31.2 | 46.1 | 66.7 | 95.2 47.9

HUE | HAEY 93 | 145|184 | 225 | 343 | 51.2 | 749 |107.9 49.5
A0E 43 | 64 | 8.1 98 | 146 | 21.3 | 304 | 428 46.1
Ca 13.6 | 20.3 | 25.8 | 30.6 | 45.3 | 65.5 | 92.9 | 129.8 44.9
g 10.8 | 16.4 | 20.8 | 24.8 | 37.0 | 54.0 | 77.2 | 108.8 46.1
7+ 54 | 78 | 99 | 114 | 163 | 226 | 30.8 | 41.2 39.4

A= BIS Research(2018: 83). Global 3D Food Printing Market: Focus on Technology (Fused
Deposition, Selective Sintering, and Powder Bed Binder Jetting), Vertical (Commercial,
Government, and Hospital), and Food Type (Confections, Meat, and Dairy) - Analysis and
Forecast 2018-2023.
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of R=A= Who] ik, vk 5447k o] Golstel 3D A% LeE o] A EA Bl
20t WoFR-2 ol 85K A7} oI A1 Folck. 3D Blo] @ M EE

I__
ohe v wheol v AL HiHE 5 e xAS Aol ° 282 = At

TE F2 U8
EEAE AR | Z2ER, FI, LA, AR, i S 7S4S HIx
Az | EE A HIQS, DRSS 3D Z2lg) 7|4 AZ 8 M
Y |Ss8= QFAZ HEARS OISHEE BIKIS 9ISt HIAE S 4 850 AE HE
7 et 7IE S4 TARelS| Hat S Mol ZE85= HIZ01Y, 5714 HERS MA

A& RS Global(2018: 338).

2.3. 3D A& ZE AEAE At 24
2.3.1. 271 3D AIZ TZIE] FZ ALZ30

70| 3D A& Az ZHHE o0 /s
Bl S 7 Sl ATt w|=2] 3D Systems 3]
SIA1Ql 4] (Hershey's)st Belato] S-geEAlo)
I Hlo]A 2] dAIE A= SA1E &4 Foltt. 0]
A2 So|E, U3, b3 2ZH S A5 AR5t BHE4]9] 3D tAQlo] 7
5, 20179 69 71& A7HE 31y A7)0 224 5/1E £8g 4= 9ot
J=+9] ¢ Katjes Magic Candy Factory jit7} &% A2 & 9= 4 = 3D
Gummy Candy PrinterE A|2}ol= ¢ 5513 00, o|ghg|otofx&= &3 I

A5 g AL AEsich SUYA st BTAU Bocusini)

s}
(RC T

30) BIS Research(2018), 2t 3|Ate] EH|0|X|E E1510 A oIRALE
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ZAE = ARE Dol H= §839ET49 3D 4% ZUH I8 7IEFA
olt}. 7|&0]| A1g5te ZetAE AL 3D T 7FEFA FERES BIAY
2 WA U5t 3D AE Y E Z ALg-o] 7155t

A9l Hf2 A 24 A 9] AEFE Q] 3]AFS] H|FE M Al A(Natural Machines)
<= AEH4] 9 3D A1F T FHY(FoodiniyE 745t FH U= Al
B AB| A7} 7o, S7HA] 24 =mE A1 A o] F9ot= 14
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H3-12 M 3D AlE Z2E 7HE HMZ AR

=7} SAHY HEZ FQ g HIZ o|ojx|
Alg 22a| DUS MA
Choo Creator v2.0 Choc |22 <  EEX TSSO o
7 9 FDM  (Fused
Choc Edge Creator v2.0 Plus . .
(z=a) Deposition Manufacturing)
TEs 7IE M8
o=
The Hershey CocoJet 3D Printer | 3D Systems®} M550 7t
Company BIH==3) gt =221 3D Z2IH
Katjes Magic 3D Gummy Candy | HEY 2Y &Y, HAIX| A7),
o= Candy Printer HEA M J2)717t Jksst
Factory (2] Z|Z 3D 0| 70 T2
Power WASP EVO ZEE DElY ©E, WASPO|
Et7| ’
OIS0 | WASP (z22) K W3 3D 71 7|8t Rl
WLANE Sl S1Z2= ARE,
Procusini 3.0 &Procusini | & £= EIESIS 2& 3D
=9 Print2Taste 3.0 Dual E DEIEEA 25, 4%,
(=24, 22)) 23, Mg|, Ho|AEZ S K
02 ZlEZX| XME
LSt W2 E ALESHH =23
Natural Foodini 2 AH0|Z MZ0H| Al 4 U
A2 M ahgra (,—:i;O 9|1Tcg|3) £ Internet of Things(loT)
achines =EH, |42 Jpssixl 3D A= T
2
Lopmajt Cake and Chocolate | &A1& #0|20] A8 7IZ H
Df'—i_}z Zmorph Extruder =01 3D 24 ¥ HAE X2
© (=2, A013) M
. 3D Food Printer FIILE AO|ZE QAME &~
CHOt
fat | Xvz Printing (F71,H013) | & #%0|3D 42 m2E
Y TEHE AZ HE D
2IH. $iXj= ZZEEIRI0|X|
Pixel 3D Food Printer | B, MM XiE 2 M= 2 AE
ol :
&= | Open Meals (28 o o 4E HEAAS| HiE
£ Soff 4YsE 5= st
ol

A&: BIS Research(2018: 62-64), Zt B|A} g¥]0]A], o|atoiAFefistaL o] A = HEAIoA A<LE.
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2.3.2. 3D AIE T2IEURH| AL BA

39 3D 4% TAL AR Al 1) Fu, 24, Au)2 2FFe ] ha Y
Q1 Bl 3D Systems A9 2) YotRE] AFmEAE Holv|del Ydes
TNOO] AH1E A XI5}t

7F 7], a4, Aul s A =271 AR 3D Systems)
21=r2] 3D 43 ZHUE NI AA= HIEA O 2 v]=9] 3D AILFZ= SIAF AR <}
=] TNO AFIE AIAT <= QAT WI=79] 3D AIARIZAR= A A 2912] 3D 4]
= ZEE YA OIS 20174 7] & WHEH2 69 46108 ot} Al AE2
Cheflet 323 29 57 7}A] WA 0 2 A|E-5]= 3D 4% ZE 2 o= A7, A

52 2= 2" o 3w, AN Fd 1007]9] A Ak == itk

H 3-13 0|= 3D Systems 3|AL 7HQ

T= FQ ug

=7} 0j=

HEde 1986'A

718 R 33712

At Z0F 3D AlE ZElE 7Y

e 2,666E (2017)

&= DHEH 646,100,00022{ (2017)

2L BeeHex (DI=3), Natural Machines (AH), Systems and Materials Research
Corporation (0|2), byFlow (HIHZE)
3D Holdings, LLC (0]= 22}9I0{ ), 3D Systems Software GmbH (5%), 3D Canada

NI Company, 3D Systems S.A. (A]A), Cimatron Ltd. (0|A2t), 3D Systems GmbH
(£9), 3D Systems Japan K.
ChefJet, ChefJet Pro

M TOf AR | BED D29 £ 7K Q= ML= 3D AE ZEH= 48, M S22z oag o
2= oo AlZH Z|CH 100702 At Mt 7ts

MHIA MY | DEH D2E B HIA Y A HIE

Z}&: BIS Research(2018: 119). Global 3D Food Printing Market: Focus on Technology (Fused
Deposition, Selective Sintering, and Powder Bed Binder Jetting), Vertical (Commercial,
Government, and Hospital), and Food Type (Confections, Meat, and Dairy) - Analysis and
Forecast 2018-2023.
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20174 713 3D AlLT= B4R % 120 5 3D A% ZaE AF B2 74
Bl 32.6%, 47 26.1%, 8|2 41.3%0]ck. 3D AF L e AF] v E o v E

20153 ti¥] fashs i, 229 AH| A wj & ¥]F2 S7Toke Aol

121 3-5 0|2 3D Systems?| X{F 345t

300 m 2015 w2016 w2017
257.4 258.0 52,5
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2015 2017

lild
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666.2 632.9 646

-663.9 -53.9 -65.3
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[N}
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-641.9 -38.4 -39.3 HE A ME|A

Z}&: BIS Research(2018: 121). Global 3D Food Printing Market: Focus on Technology (Fused
Deposition, Selective Sintering, and Powder Bed Binder Jetting), Vertical (Commercial,
Government, and Hospital), and Food Type (Confections, Meat, and Dairy) - Analysis and
Forecast 2018-2023.

u. etz A n2 A E o7 AF(HEEE TNO)

HEHE 9 TNO+= 193230 AFH S-&33t A7) 7S] 572 Q1 AT3|AF
ojt}. o] 3|Ake] A AFY Fok= e, A5 9 1=t A, ol v A A H FA
7]&(ICT)°lt}. 2006\ 55 TNOE= 7|< % 3D AR o} A H ofeh =0 A
T ZRAEO A Fa% ATS FFSH TNO= 20154 o 2|of 23] A
Barilla®} A FE # 1 IRHAQ] 7|&2 & T 4 gle Thdet 2T FE 9] of
AEHS YT 5 Qs L2 E ERQJ O] nhAEr IR E S NSt

ARz EYI(I0T) 71&2 A Fste] 2R A Adsta 473 A=E A
&oto] et mE FoHA AFS AT = oH, AF AR, 4] AA 9
AZAJA = AF Ax AAS HASshe o AH7Hs3E 3D A% ZdEE AT
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ot BldE 7HA AL QU
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H3-14 TNO &AL 70

T= FQ g
=7t HE2E
AT 1932
7 7 27|
At Z0F 3D AE Z2Ig Jgt
2z byFlow(HI22t=), ChocEdge(¥=), Natural Machines(AHQ1), NuFood(Z=), Barilla

UEEI)

3D A B2y

- A QIESI(IoT) 7|22 X|ot0] AH|XIZHAE AMSHT A4S =2 E ALESIH0] TSt o

S FIOM ALZ QI ks

- AlE AAL A AN 3 HEGAE AE ME AHUS 2AStok= O AR

MHIA ALY | CeFet A1 20RO LK 3 K0 MH|A, 448 MH|A 3 AL

Z}&: BIS Research(2018: 83). Global 3D Food Printing Market: Focus on Technology (Fused
Deposition, Selective Sintering, and Powder Bed Binder Jetting), Vertical (Commercial,
Government, and Hospital), and Food Type (Confections, Meat, and Dairy) - Analysis and
Forecast 2018-2023.
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A 55 5ol ALgEE 71402 ISk AU AE 91 2018:9)
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MA tixAZSEAIS| XEXE g

AL 3 EXIZ (42 22)

MY oA
°" S0|(0}2, FHLich CEER =
Z7|5EXZ(Seed) | BugEater Labs (U.S. $0.02) Eat Grub (U.K. $0.3)
EVlN=! ,
27N Alpha Foods (U.S. $4.7 ) Good Dot (India, $0.2)

(Seed Funding)

Bitty Foods (U.S. $1.2)

Finless Foods (U.S. $6.7)

New Wave Foods (U.S. $0.2)
Ocean Huggers Foods (U.S. $2.9)
Kite Hill (U.S. $65.5M)

Entomo Farms (Canada, $3M)

nextProtein (France, $1.65)
Odontella (France, $0.83)
InnovaFeed (France, $65.2)
Entis (Finland, $0.2)
AgriProtein (UK, $122.5.)

= Aspire Food Group (U.S., $1)
VN . . .
s Xd lC t al) Motif Ingredients (U.S. $90) Eir;qoi?s(?srg?caerkgz) 4
eed Lapital) | the wild Type (U.S. $3.5) \

lhou (France, $0.9)

SuperMeat (Israel, $4.2)

Mosa Meat (Netherlands, $8.8)
Firglas Ltd. (UK. $4)

Solar Foods (Finland, $2.27)

Terramino Foods (U.S. $4.25)
Improved Nature LLC (U.S. $9)
Nutriati, Inc. (U.S. $10.5)
KNOW Foods (U.S. $1.2)
BlueNalu (U.S. $4.5)

Nuggs (U.S. $7)

Hargol FoodTech(Israel, $3)
Geltor (U.S.$23)
27| IR iﬂt_?gra Fegd (Ca(r&acsia,$§150))
ings Bugs (U.S. $3.
(Early Stage | i kyii, Inc (U.S. $10.0
Venture) Sustainable Bioproducts, Inc (U.S. $33)
Qutstanding Foods($1.5)
New Age Meats($0.25)

Ynsect (France, $172.3)
Sunfed Meats (New Zealand,
$6.92)

Good Catch (U.S. $18.7)

Impossible Foods Inc.(U.S. $427)

ST [HA K Beyond Meat(U.S. $122)

(Late Stage Ripple Foods PBC.(U.S. $108.6) MycoTechnology, Inc. (UK. $82.6)
Venture) Memphis Meats, Inc (U.S. $20.1)

Just Inc. (U.S.$220)

Exo Inc. (U.S. $5.2,): 2018, Aspire Food Group
Ql~3y Lightlife (U.S. $140): 2017. Mapel Leaf Quorn (UK. $160.9): 2015, Monde
(M&A) Field Roast (U.S. $120): 2017, .Mapel Leaf Nissin

Gardein (Canada, 175 m CAN): 2014, Pinnacle Foods

= Hg e A= 7 FAS) 7P HE B AR RS 9AEE R A9
A Meticulous Research(2019: 71-74). Alternative Protein Market by Stage/Type , Application, and Geography:
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Al ]

AE D ARRE 7HSohe Y, 25 &4 AF 9 AR AlEe] A R 3 vt
g 59 FA = AL B4} 2012 ojgg|o 2ule] FAO ERofA /& H

K 1% 2 ALR 3 A B2 A4 Aw7F AR 3] 9] ol A
Jo] Agko] shE 50 A& W ALR 0]8-9]

S
= —
A el diet y-8o] 3RH o] ZF52 AFH AR ARl Hie A&

7H87149] 3714 7H5 710l 8 £5], 485 7HA & &8
A= g4 A 7]0ek= FH AR JF2 lofal, YFEEY 82 F
Aol 7|0l S a5ttt FolA Eod B A S o R FUst 7o s
&7 Y(KEIL)o] A=t
20161 7] 2823 EoF =7HE 9] ARE2 S 48%, 2 30%, P&
13%, A 4%, 78 3%, Bl= 2% o]t E517|aERAA(IPC)ol| UE 7|& &
£ B, AF B A EE B0k 7lewt?l A23L0] AA 9] oF 712%9] HF=
i}xl’c&q(%lxé% 9] 2016: 108-111).
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(BE 4-1) MEZS ME 718712

7= t871E 8
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O ZH7{RE) 95 222 20°COIM 14 04 HEO| Hs

0 0.2% ETHE B7H= X, ClEio] A5} ) DS oHA0) 30l 3
O THAEH= 16%, 71= 25%0] 22 717} R Al 718 X8t

iz | O LT, ME3kE, QU713 Q76 XYt U SR2 dF/1X| =5
B | O AHNEZE A ZMAXE] 7L 0| #2405 52 VI SVI2 eSS 20(1, ¢
& = ZAB

-

O 252 LT 0/820] 3] 20 215} 2 9/ Pl el

O ZAIXR), Wit F2ln), BRHIOIERR|, HHBH0| 52 2
£ 2|0 WY HEIRIS 10-14%

O 25C REXZI0IM 187HENIX| AF2I0| 20| B oY QX

O NgZE0= UsHEo= 9-26%0| HH=o| &9
0552 4205 BT 2 5 T 0j0|ict 313

= S Lot i
THEEE | O AlRRE0| TR BXI0| Q46110 S AME 4 QI AE 018 Tt
= O ZE9 it 728 2alotH AlE 2 AIZ M0 E3 28 2010 25 A& 7t
71& - 25 A =522 MEAT F= 4ESIATI 7|Y¥2 E222| 510]Z20[QI(Hipromine), HIE
2tc o] T 2E|T(Proti-Farm), 0|22 MZEELE(C-fu foods) 22|10 =L 7|41 @A U(KEIL)

0] UZ.

0N E2E A AOZ St 7|YO2E EAHU(KEILO| M=7 |

O AIZTENAN SXIE 23U 22 & 371
- Aqueous EE], MRI0IA 01231 Soxhlet &Y, ABA0IN M0J= Folch 254

QOIE _F -
7|?"—T - Aqueous FEHI2 QU7 I3 X[LLt 20| =O0HLQH7I6 AL/ 0713 X4h 2| HI20| $Z
7|§ - Folch FEH2 Q0713 X4t 2120] {0t (U716 XLM/H7 3 RL)o| HI20| &5

O 259 RAlE HELZE 0| 4 UK HIO|RC| -S| M=M= 018 7ts
O 259 RX F£ 2 H2 TH=2 HHE M22M 018 7S

Am: FH#(2017: 10-14)F Farste] Azt 2H.

(RH 4-2) MEZF Y B0 SV |I22RAMAE 71& MRS X HRE

MM NELHE Hes
01 | K S AT OF, ZSAE; 0R; HE| BEREX| 2= S22 AR B HAL M2 1%
(o=
T o=
21 | D | M4E 3 L= UE0 M2 MY wa 1%
A G T30k ZTO0F HIE(=ES), 2201 £= ZTO0L HEQ HES; 2tk £, 0f0]A 3%
33; I3 HE °
23 | J | =8 i x4 NE Sof cim; A28 0N £42 3%
K| S22 2Ioh S5l =atst 200f; 1349 MAMS 9Jeh S5 Halet W 1%
L | A2 A22 TrspsNse 120 T A0 IEER, SR, 226 FE) 72%
61 | K_| oI9S, XIS = a8 AA 18%
07 | K | HE= 1%
12 | G | Z=F; O 99 7|B 232 85, XA 1%
H2UE, HEE, 88, dYE, 458 L= 0|58 E5| Mo H|0]H XM AlA o
G |06]|Q Bl [Cl= HIH: (AIRTE KO 1%
0O L oH» (—|o|_6 |_T'__|:l)

170 |
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AZI A= v Y A& E8e U AE AR 1, 2918 TR Q=
71golH, uj= A FFE(C-fu foods)9] 73
(Textured Insect Protein: TIP)S A X3l= 5 L5 T&d] EUslcl= A o]9]
9] 7I871e2 ST vl=9] B, 48252 12124 FH 2] 4371 of
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O QER0IA 53] SR B0f 2IE =210 (Cricket) AZ H23IAIZ 2015
3 0|2 OLARIEE AR MSS XIS CAIS a5t RADECH(TIPHIE 712
Chapul e
O 2-9ualel MUS S5 HIEQI B 4
o O Aol 2ateiil i240] refal oS HEESIo, 5 Al TofPERE A
o
S Foode | O TIRERID] AUS HAIGID| FE2A0], , BS A= 2 Chirps 2k TS e
O 2015 E] HHH|3, WAE, M| o9t2 ME0|T 9IS
Bitty Foods O Ulf.l KY ol Tyl_er FlorenceS ?;“_éf‘—'.*%!ﬂi 185 HE2n| IREHE &
25t 37| S2 MAt 2210102 T3t
oz | enium | © 7HICH SE2100] ZAE £ B2E BAS One-stop shop) 2251
Farms e
Hopper O AATEQ 20| FRRCHI Q| N2 S Sal ATTH UAE ARDE LI A]
Foods 2o X5 OLAXHIS PHS0] TOGED US
Food ek | O IHEICHE L 2Ysis BEEROIM ASEES TR
Aspire Food | O 20124 McGill T3] 520] MBA BH401] O[5 A|XHEl 7[j02 A SIS S5
Group XS ME AR ZES MASIT US
ot foogs | © 20145 DIROIN A3 NREEE 258 22| 6|0l HHHES F20!
0] AIZS RIZ5s 25 M2 712 72
Merci O HA|Z0] SIX[5}0] 0= OIO|OfO[OIE ZE5T Q= BM= ZAXDIET |= 7125}
Mercado O AHZE HIAGI0 TS /US

AR FAE2017: 31).

AA A8EF A R e ST

(B 4-2) QI BT ARDE P 7|2

=7t XS S 53
Edible O &=9 XN AZ2S M2 HofsA (1AIH 712)
Unique OAEaE #8 AS TMECE AE2S 1R 7t A= HIAN0| 77ts
Bug Grub OMELS &2 M= Sa- Tl X NE2S A4, el S& Hife!
O =0 MELSAS MSot= 2AEY 2F
ooy | Europe-ento O SgA0| HMRI 48RS T2 H HA| ) .
7E . OAMEES 1At /IS =T OfL|2t Ze|AZ T 3 e XA T S5 Eofl
mophagie oo
MO
Hipromine | © SUEQ| HHENQ| 25 TR L 718
O =S M7IE2U OtLet 255 80 AR, HHE @Y SS USRS
Proti-Farm | O HEEIES 25 [ef MBAM L 71 ¥ =U0IA= 0P A8 O= LRiXIX]
242 21L& (phoenix worm)S 2E510] ASH & HIES iYL 5
Thailand O Ei=9) tEXQ AZ2S M2 TS (1MIH 712)
Bi= | Unique O AEES o2 L= AF T Y
Hiso OAEaE HH NS S5 T X MELS A4S BI=HA0A HOHe!

A& FAIEQ2017: 32-33). “AA 2825 A% L 7R71E %
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20179 ZE2ALS B7H= 2,13632(2016F 1,261%7}, 69.4% Z71), A=
3,194 (2016 1,821, 75.4% Z7H 2.2 2016 v 43| 7519t 2%
=71 719 20159 724704, 2016 1,2617]4, 20179d 2,136714&, 2018¥
3,0007] 4= FA SR th(HAdE 2 2018; 54).

U 23 ASTE= 20114 1,6809] oA 2018 2,648%] Yo =2 F715H
A0 7 A%, S 2020 3,616 ¥, 20304 6,3099] P FEE YT A O
2 AYET 2015~20309 A AFEC] 7HY =2 A AE(21%), AF=

(18%), B (17%) H FE(16%) ZoF= At Aol A 2|4
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