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1. J2H0|R Ho| 3 HY

11 200040H O} MPIRIOZ 21z, OILX, ARMSY SHOI SRoiEin 0| of
25P) 9 TS MBSl 7I4Hal S80| ORI SI0T, MY
S2R09 #9l U EROIE B Hap} W

N 7IES| By, HY, oY, 2, doH0IR S 12 Roj| Tlus ol A8
i SBE0} Welel SA| W AZE SEeol 2RSS WAS B

(Kafarski, 2012)KE 1) & <& 2)).
- AT 88 MAE MM 10717 £kl oy duboz 'glo]
Edo]Q’, "Into] Q) "FrHo| R, "ERHIQ 5 4719 3-8 HAR ERT

(E 1) HIO|QHT=ZX| MxiH FOf

A4 Zk(Color) =0F

Green =9 YrE(development of agriculture)
Yellow H ¥ (nutritional biotechnology)

Red o|ek dI HZi(medicine and human health)

White At (industrial biotechnology)

Gray stA4 ES(environmental protection)

Blue sl & (biotechnology of marine(aquatic) regions)

Brown At 2l ZAX7|Z(biotechnology of dessert and dry regions)
Gold HIO| @91, ZFEE AtO|HA HIEZX| 7|=(bioinformatics, computer

science and chip technology)

Violet H 22|, s 0l4x(law, ethical and philosophic issues)
Dark HIO|2 H|z{ & ME Z7|(bioterrorism and biological weapons)

Xt=: Kafarski(2012)2 M7



qRHO|© AIB(EON) HE WRY U £Y W AR

= O -

(B 2) HIO|RHT==X| Miid MY 27

Al Zt(color) At (industries)
Red Biomedicine, Biopharmaceutics, Diagnostics
Yellow Food Biotechnology, Nutrition Science
Blue Aquaculture, Coastal and Marine Biotechnology
Green Agricultural Biotechnology, Bioenergetics(Biofuels), Biofertilizers,

Bioremediation, Geomicrobiology

Brown Arid Zone and Desert Biotechnology
Black Bioterrorism, Biowarfare, Biocriminology, Anticrop Warfare
Violet Patents, Publications, Inventions, Intellectual Property Rights(Legal, Ethical

and Philosophic Issues)

White Industrial Biotechnology
Gold Bioinformatics, Nanobiotechnologies
Grey Environmantal (Ecological) Biotechnology

XtZ: Matyushenko et al.(2016)2 A4

N2 oA AMZ SEW0 Rt YIS SSR00IA HO|QHTEEXIE M
S0p w2 28510 27| 5
- 20179E0] HES A3 FELAGAEAT L 22 EASQ A
HEE olgdte] Frle]o, TIRletel2, So|Ertele’ § 37 Hopst 2t
obd §-53 P G2 & 4 Yo ERHAACH D).

1 2LH-Q 230N HIO|QHISEX|Q E2= HIXIY| M2} 247t XI0j= UX|
It SSHOZ Y 20k= MZ ZRUM 22(green)0fl HIE.

=

- E5] FY9 H¢ I=Hbo|Q(green biotechnology)st FASH HAZ 333

F7PH] A A4 S48 S B3IV e £
HHAFA 25, 2017).

- Zag 9+ E3l9] AL IdHlo| v} EFSH= Hok= d(agriculture), U
A(forestry), ’\g%oﬂqxl(bioenergetics) 5 YMatyushenko et al., 2016).
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- I3} BuropaBiooA= 4EA4 4 AEANZE o|8dto] A&, Alg, Hio] 24
4 oYR|E AAbst= 71&2 Ao = THAA AR, 2010).

(18 2) I HOIRHI=ZX| 2]

HEALTHCARE

“
INDUSTRY FOOD &
AGRICULTURE

w;xx; z=zs | HO| 9213}, HiO| @ A~ S|, 3 EEl A= 518, wa/A2 7155 A E
I
| ShHel, 23 28 T EEI M= &0, stol2 b=, o2 B

JRiEolot AR EB VBB AAL SO U M, 4%

Abg, Hloledg, Hio]QoJekE G HAHFAIEA|(Genetically Modified

Organism, GMO) S22 HYE FTESHA|AAAE, 2010).
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H 3) JZH0|R 50 % el 2R

5cf S A syl 7| & 20f 2 MESAE)
QI to|ElA
ME=of . H|2
ofo|32 2 Hi0|2 =Al2 c=o
<2
EERTIE eyt s NEEPTEYYRESY)
- _SEHMA,
= H7|g A2/
AlSHEEO| SREAL 7|s, AlEd UAS,
SSMZE HiYT|= =
AN AIE - O|C|
Xolodok HE AlZZIHdt = I:HIEH'TL'E-
oEO:io 7||J —|E7HE 7|E ﬂ%’ﬂif’i!%
2xt 85, CXE 85 o =
= XpAFOS LHXHaH S S XL,
OX}-I_ = = =
N _ 17154 Bxt
SIS S
REUXM=E 7|1& MESH HMA(HA S)
sEgolotz
E7|M=Z 7= MZX| 2 H|
) 25 ME - AR O
7|Et HAXY =5, iYME, ASER S MYs 7s sz AFEATH
F - FOIE 5

AZ: BARX $5(2020.09.21.)8 Mad

O 2O AHHC2 HIEH MA Djo|Z=2Hi0|Z2 #EsiMe e ARIS0| 12
oE.

- uk=3d Al
A4,
- AERE, o, d125id wrIEERE 5) ARA 59 M Ad " Al A
A
ol UiAE HOFE 20k O ARS0] 1dE.

- dA7le MR A FEdd Hs.
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2) J2H0|R A U A 72

O 8E2(2021)2 =7152 A2 =W HIOIQMY HEHEANE EE0IK LU
TJEIHOIL AIY 2 g R HIAXS Fet bt U, &R JtsSt Ai=E ¥

o —
Eol0] &gt i 7 4

20F Al 2= <E 40 HMAIE.

- U AA vpo] A9 AR HRE 20179 9F 11.7% YolA 20199 14.3%
Y FEZ ZHAF GrfE|Qlom, TO=Hto]Q Hof AR I oA 20179 4% €
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I. JZHolL QS F 2UF0AE 28

TFEoA 20199 <F 5.1% ¥ FHE Z7HEAUS.
- ZA| vpo] A0 A 7iuto] FEolrt ZA|oh= H|F GA| 201749 34.4%=2F
H 201949 36%% AE AFE51HS

Ul 500 R Al HOpHZ & 0 AR FR7t 7K 2 20k= 0|3 2H0|Z2
2019 7|F J2BI0|R AIHQ| 65.5%S R[S

- theomt qANEUINEEA 195%2 1 HS olow, Je A¥ad o%,
B 3.5%, SRGIARE 2.6%9] ¢O2 Ty

I 4) 2§ J2IHO|R AR 72, 2017~2019
(Shsl: 9w )

S50 R At ME & 2017 2018 2019
oto|3 240l (a) OtO|Z2HIO|S 2,743,604 2,761,453 3,368,863
SRt (b) BXt 154,495 179,358 180,115

(c) tRAIZ 192,373 194,984 285,019
A AE
HC|ZE= B
(d) mlc|Z=E 473,430 609,600 716,100
S=EUE (e) S=HA 130,416 128,445 132,686
(f) 25 34,501 37,506 40,529
7|Ef HATY
b3 ajl
(9) 7 L?Llim = 297,392 346,728 422,384
(h) 22IHI0|Q AA| 4,026,211 4,258,074 5,145,696
(i) TH dro|4td 11,714,972 12,334,831 14,287,950
(h/i) 34.4% 34,5% 36.0%

R REU(021S Ty

FOMNE FR = A3 32 = D TR + £5 + 24
(d) BlCEE: 248 240017)
() 25 TEMY HETMESTEMNES, 2020)
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JHO| R ABE) HE WRY Y EY Yo A7

N SEY Q120200 AY TR HY YHS 50| 2017~20198 0|4
ME|ZA SHAXIS 7|$OZ 20307HK] 20| 20| A% FRE Hst
o OIS (23 3)I 20| TAE.

- d=, SolE, Tadole. Hokg FESHA ke T AA| HloloAY AR
20179 12.3% o FFEOA 2030W7HA] 30.7% ¥ FEE J7HE AoE A%
oo, ARFAEL 7.3% R0 FAbE,

- % 717t 2uole. Bok 20174 43 QA 20304 143 9 FEE 74
A0E AP, AYPHFEL 10%E FAPEe] et A upolearele] 71
SEut oh B 579 4PAE 2 Zow 92y,

(ad 3) L J2IH0| AIE 72 MY, 2017~2030

6.9 7.5

50 - 4.0

" aglsoe 40 43 5.1 57 6.3 X] 7.6 8.2 89 a7 106 116 127
pats |

140

239 26.0

A2 REY 2(2020)2 7|HICZ HIO|4 HEIERAL 2017~2019 AIRE HESIH Ay

Ol J2IH0|IR 2O0F MY f2 245 U
00 M= =L HA| HIO|L4AHS
M 20194 49,113¥O= OfH -"EL—’,._‘—EI
2 A 2016 16,250FH0A 201

0ol

—

2 200 M3t A= (E 50| HAIE.
g old H2= 20169 2F 41,559H0
§7f6H gom, J2IHI0|Q 2of 012 7

20,035302 Z7t XM USS &

A O|O

T AMO-

o

14 -



I. J2ib0l2 QIEA Y o4

O E ey

B 5) =L J2IHi0|@ 20 1 3z 2016~2019
(&9l =)
50 2 A MNE 722 2016 2017 2018 2019
< (a)
Or0| 2 2HI0|Z nfo|2.24f0|2 6,452 6,419 6,063 6,440
E N s (b) Xt 846 641 947 927
CHA A E 27 2 214 194
CRIAlZ (c) &S 5 56
Ho==
(d) Hic| == 735 777 822 705
=EE229o/02 (e) S=HA 606 548 528 471
() 2= 1,821 3,194 3,341 3,609
7|EF AHAXH
(g9) 7IEF 2|
o) Hmz 5,515 6,202 6,810 7,689
(h) Z2IHo|2 A 16,250 18,038 18,725 20,035
(i) ™A Hio|AtH 41,559 44,895 46,488 49,113
(h/i) 39.1% 40.2% 40.3% 40.8%

A= SEA(2021)S M7

F () 252 25MY HdHEMEESEL

—

1| TR HIO|QAFAOIA 1ZIHI0|Q 2O0[7} XIX|GH= Q12 HIgS
39.1%01M 201911 40.8%E 2 Z2

=7l 2es =2 A

- 2019¢ 7|&og =y IHlolQ st G AMY Eol oA s 2
27t AAIEE Eoks 7IE ARaAE e, 1 HE vielazuto
AOR Torg.

g)o] AAS=

ol
= T MmO

IIER, 2020) TA XEE ARS

OFL|X|t ®MEIRO=Z

LM 20161
oid HIZ0| &=

A
26,440

- ) ANE A 1§ @Rl sl fE 202009 PEES X8

203071A] 13imtol &

Hol 1.8 AL
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JdHO|2 AS(EY) M BRE 3 =Y T F+

(d% 4) J2Hlo| £0of Q13 s 2 18 XM 2016~2030

T T T T T T T T T T T T T
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

GYHEIZIEFE  m2EUU TR

A2 R 2202005 7|Ho= H0|4Q) MEIZAL 2017~2019 AIRE 280t 7Y

o 2 HO|RAY FX; Sigs AHIE7| Lol HIO|R4tY MEHERAIM HMSE=
‘HIO|4HY Xt igf SA AI2E EEoIUS. HIO|Q4HY HE| ZA0IM XIS
= EXb g2 Hi0|2 SUNL(R&D)H|, HIO|R Al EXH|S| £ JK|Z +
25, 0] & =9 A2l HIO|2 MAHEXH| GA| &H MSE. 0] & I
HIO|R L 5CH R At 2OPE HIO|R AFHERAD)HI= (FE 6)0 HAIE.

- ZA] vlo]Ad9] - R&D FAFHo] 2016~2019 713t AHAHFE 9.2%=2
S7F FAO] AT, THto] @ Fofo] A 71X AREC] 10.4%= AA| B
O|QANY tiH] AX =2 ZoF uotd,

- o, 2016~2018¢ 717t 599 AWFHLE(CAGR)Z Al 4.8%= A4
o7 Az AoF motEl=d], 201849 2,7439 Y¥ollA 20199 3,099 Yo
2 OE 53 Ao] FE 8910 E BAH.

- ZA| "lo] A} R&D FAF tfH| J1¥Hlo]Q R&D FAF HISZ 2016E 16.3%
oA 20179 15.7%% dFFetA o 20184 16.2%, 20194 16.8%% FA& 0

2 5o 249,
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I. 2202 ASH U

ZOHE ToA

(2 6) = 12IH}0|2 20f R&D EX}

oigh, 2016~2019

(291 gt 9)

T8 2016 2017 2018 2019 (201C6A~Gz%19)
I EEENE 99,555 103,775 119,616 126,775 8.4%
=X} 19,470 19,704 9,052 9,718 —20.7%
AL CHAAIZ 4,554 4,315 4,443 3,978 -4.4%
=1 3.2%
LS o E=3= 12,200 13,111 17,039 14,444 5.8%
SEZAUZ(SSYN) 33,652 29,903 31,786 29,581 —4.2%
7|E} AdTH A XY 60,878 63,752 92,391 125,427 27.2%
(a) J2IHO| A 230,310 234,560 274,327 309,923 10.4%
(b) XA HIO|QAY 1,411,799 | 1,497,274 | 1,697,419 | 1,839,677 9.2%
(a/b) 16.3% 15.7% 16.2% 16.8%

A= SAE BIO|QLHY HEHEAF

- ¥ SRS

AFAT} -4.4%

ol

S HIO|uHY T+ g

A

AT 2 [ 2016~20198 7|7 SO R&D EXI7} 7
7|t MHATH(27.2%), OIO|2=HI0|Z(8.4%), O

F710 AnFgEl -20.7%] e FA
F, -42%9) F2UA Hople AT 4 U2,
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J7E0|2 UEER) HE WaH ¥ £Y wer o

[

3. J2IH[0|2 Z0F 2SN H 40K 2

<O0| HO|RHEIZZX| & J2IH0|2 20k &= U X
Y 202 F7H US.

N
ol
r o
of
X,
r°,
A

W Hpo] QAR AlE

= 242 EQE 49 F2E woi 2
3}, BA 24} IR b J2kEtole. 5T %

W AR E 78 = A
5 Aol A
- 3t g5 2030L%7JW oF 7%(r‘l TFE)~10%AE F5) el o
S HY Ao AWE T 9o(Lr A 9] 2020; S=A. 2021).

2

% 4
= 37}

oN _{N, L

o,

TATE

O T JEIH0|R Lty 2O0F A2 W7 I¥EHE S47|Z0ILt HIK X AEEY

=]
7|ES0 ol FEHOZ 2HEL U= SEY.

- 149, SlolE, FErHele FE glo] 7Y Al SAMRE HFEE VIR HE,
20199 7| Ul Hpo] AFIAIl 63%7t ‘1~5078 mIRF Z|AJAIF A
5, 2020).

- '50~3007 H|9FZ 26.1%, 300~1,0007 H|¥F2 7.3% <=°]|w, 1,00078 o4
o 7142 & 3% ol AUA (2™ 5)).0
- A AH SHolAE Hlol4td HAS] Bt AdE2 201949 V1% 1059 ¥

LU L W

old, Z7] AEHEL 40%= FAHE v A BAALR, 2020).

55 Q2012 MY HOR= AE S JISH0| A BISIN, B4 M
719, WH U AEIEQ 7% 50| AIFe| T8 Ol2E MUK Y 7I¥S0)
TR EHe ATHE FOPNSS TARMS| WESD UCIT 2 4 US

1) "% F2718) 7]
18 A9 FRI

me

&4l A7+(Small Business Innovation Research, SBIR) 9] 749 47|
00™ okl A= AoH.
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(28 5) HIO|MYUX A 28 X

3.3%

7, 3%

m{~50%E 0|2 m50~300F 0|2 »300~1,0002 O2F =1,000F 0L

A2 MAEAMKRIE(2020).
1l JRHI0]2 AME] HOPE AIHOIAC PN U SEANS G IS

A T3S 27 ZHO ANY S GBS YTOD| AshkE AR
N £7] B9l B NN QISH ¥ QNTUMHES Telsto E7I0) AR
A0 ZIYAZ IR 20| LLF,

N OMOIN 2 S QISH ¥ MTMHES LRNS 1) ZHH 5

= 1oy o, 2) Jl&
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g, ol £8-3F 5 AY, Juulele Hob AY 5L mFATH: HolA
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‘HZ0l thet MIHBEINLCA)E EMZ MF9 BddS Az &
1SO M5t O A =#X|(H0[EHE ASBse M=
M=EX| |HZol o|BXolA HZo| st HEM HRE s MY
| K=}

[]OII
I-FLI
=
°

b
TR 14025 | =2 <

(2000 3) | (Typell) |8Xtel 83X £20f S xZo| AHI/0I8S F&
. -X-” AHAI‘OE O|o|- 9_}74%1%)#; 71'%:5?7_'_3:'2%“1 Ir7|xio§ AHA :Il()-”A-I

o] AN sABIHA 1=

[= N B = e Jy )

A SAMNMBEXNT %3S,

INE=H

o

O HE 2 F2 22 of2het Z3.

- (1996) =A|E=3L719H1S0), Typelll SEePEPAE E23; =9] A%}
- (2000) = SFAHEAAE =Y st HAE A i,

(2001) = ABAHEAAE 27 A,
(2009) FEHHRA Ao LA BHAGHRA] A= =Y.
(2010) 344
- (2017) A=A

|
_L4
r rjﬁ' h:l oX,

AHAIEA A% BT

o

?:]-
o 9w 74 AYsk

Il UHE EHOIXPE Sofl ASHE &S S/t Us.
- 202149 7¥ 7I1E SA4HEA 72 d5@Fole 122670 AF H AHIATE

F=5o] 9.

CBHHA 840 AE, LA 1867] AE, ATAAE 23170 AE
N HY SENNENNSOME BE97l 52 292 ol HRBIMYIISH
SHEHH MR 292 HYH

6) http://www.epd.or.kr/
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ZETWGHR QLRI T2t ERIOIA K07} At
- )T AEo] g AEoR Ao} Yk AL, viE AFIAE NPT

A ke AS, ATl A Y

of o AE A

o,

o

1
=
I-

152 WA S AL AEo]

oA A7 &
At AEoE MAE 0] Q=
0l O] mf, WIt= MuPH™IKLife Cycle Assessment, LCA)S
- APt dEEd AFH, ARAZR, 55 4 9 17] 5 AEY A 34
oA HiEEE SHAEES Yt olHet 85| A2det W At

T %S A WSH, AAH R At

s 22 AT Eritg

a7t02 AjstE,

L

she 7IHY.

A
SIEAMATER Bug Hotxt
CHAIRIE AR CHAIRIE A3 e
(oI9S HSXIAIOH g (Mioi2i3 AR 4
[ @221 HR| 218 2 ApERI2] |
Alxx} HIBAMEY MK} SR IEH
BAHMTEX| e A} ZAj0| SAMTEX
ZhH IZ AJAKEH =) w2 bt AR (oA AL
Az SHREREMAT =R, SENMEX|, http://www.epd.or.kr
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5l SNNER|Y] TS Hel YO, KRN, YW, A 4EE TRE.

- AEY Vs V1, Al2EAA, HolHY F2a4, €9, tolEe 4
5 A8THES FYoM gEeEN AELUHel o AFl

(18 18) SFYHEX| TH by

CHamE - e LA
prizy TR TR R :
B G [ e

T 7 i -|

PIELI AbM H
SgteR e B §7

A it
S Y i el

i e
BN 8 B
HEUA

U E GRS
RN : '-.--_ _. 144
HilE s

LETRE BIGARX| M

Py
LMENLM R

48 EEx] 18 B B2 T

Al
) Apg e

Az oh=etaMY IS, SEEREA, http://www.epd.or.kr
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o 2EEHEXNES Alol7| floiM= MFQ HIFEETE ¢

S7129| HM-Iigs floliMe AT/IEdflE=lE Tdol0

0
bl
r
Ho

e i i

AS71E2 LCA B AEdF7]Hol st ALt Sl=.

El=H, 0] & SSXAE2 LCA 22 Ao et LRl
AMes wdoll, ME2E HE7I=Y 7I=0| E

AR oA SEAR(EEAD T SEAHCIHAN AR LE 24
- GRHAIE ARGEAONA OURIE ARSSHA] Gk WAL BIWEA, AR, A

- OIRALGAE: ALG DACIA RS AMGSHE YA,

ARARA A% AELY] B4 wHgste] AE] F4A
Frlshet] DAt AR F FEANA kA Fe ARFS AT A-e
- ARE AU ARSTHACIA Y] 442 Brlshet Bas A 5 F5A
HollA sk S AFS FA43 ALY

i

o?é
o
410
ol
2
e
>
_|

AN & =27 [EH R 71240, 5, S8, WY s o4 HEo| 27
HEZEM H0|EH[0]A(ife cycle inventory database, LCI DB)7t Z4X
ol
a-
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qRHO|© AIB(EON) HE WRY U £Y W AR

- LCI DBE AIE 71599d At "ast 979 AF, AL 505, AR,
H77A Q] AE AAHOR EQEE it AEEHE 2 EESKE HolHE
oJu]gt,

- LCI DB+ A& tigt AFH7ME s35t= 7|ZoolHE &8F.

2l LCI DB 2E228H Mzlols HUX| A& & =X 5o =51 &Ee
= UEm= iY] tiES, A HE=S, WE 39 3522 #JE.
- =AY 7IEUolA 1SO 140449 EAE wet LCI DBE 153

(8 19) S38=EX| LCI DB iy ¥ HE Hi}

LCI DB 71t ==} LCI DB &S Ex}

Development procedure Verification procedure

Eo{H ME
ey M=
eisle| ol vl HE
SFsEx AF
BEMolE 7
L2 HS
WREHE} HT
CiIOIE] &t (mass belance, data gap etc.)
LR GIGES LS
2IRHS
eimERs| HE
LCI DB 3= (allocation, data aggregation etc)
Hugs
e RsE S0t HEus
@A =g
=7t LCI DB (EHciolEl W W Be

Nz eteealieisd, SEHEX], http://www.epd.or.kr

2l LCI DB #5 Zit= OfHet 3.
- 1998.12.~2001.12.: AFS =774 € 7|2 & =7t3e 44 4
H 1A 0o = [CI DB 1=
- 2002.10.~2003.7.: AEY HAIFEZZA(LCD clolHHolA #E3F F 7N
Ao ICI DB /i #EAAA 4 B4 #E3} doje| 2 EE5E 3.
- 2002.7.~@A: LCI DB Al - 714 4 $F 8472 A& LCA 2AZEFo] B
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- 8 AJo g ICI DB &

- 1) gadA= olieiea 5 24AVkA o] H7|= HiEE AT 7|FH
sl A= FFUIFRS) vAe P FPekt 23
- 2) A= A B0l £, % 5 A A dHEE H A

URls G, W71 miAle IS FFet 2t
- 5) FIIek di7], A, EGel A4, o 5 w19 st Hosiye]
£ AEAC] vAe dHEE F FARE niAle 99 FTt 23
- 0) Fofet AR IR For WAE Hr|edEd(@AAE, fE
SRIE 5)o] Yt §hgote] BAE A HH LAEER gk A L AgEiA
URls FF7 A viAle ¥ HFeRt 2
- 7) AHEAE BE, SR 50 i 3 2B QIR A Al miAle 9

FI71E B 9 APe] AL GRS ARE Az
1 BANEEXFO Q5 DF= (I 2000 EAIE.

(18 20) S3gHEX| 2AF O3

EPD

KOREA

i, 3
Ww.epd.o**

A= =AM |E, B EHEA, http://www.epd.or.kr
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A AF AR Aol ek FHd 44 7R

A AA ARE Aol wet 2 23 7R

- AA ASSAF AAH] gin] SAASAA v vieo] web Hd 43 7R

- O d=sEe] A g o o Fel wEk g 29 7.

- 2EH SEGEA AT Al AT ELR 2aTRs SRR 28

- SA71 AFAIE 24 7Hd .

- AAAGA Q] AR TS 2 o] SHAF R drgste] oJFru
el =gt

- ShHl A Aol BAEY Aol ARgEE TIAHIR FARE-

- BBAESNAE W A3A IS H Typell A A% ¥4 HE 55 Al A3
2 @8 ASAECl 42 EA dsAE 2

1
i
oy, 1%
B

- et B EE BRGS0 BAE AF 9 F3W BYo] FA.
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o =49 ASH 2 LUAMAHE TU-2 Af2|

2. AUASH shel Al 24

1) 0|2 HIO|R MS T =27]zH(BioPreferred Program, BPP)

2l 012 5252 (United States Department of Agriculture, USDA) FHOZ 2
Qrl= HIO|R MS T2 )HM(BioPreferred Program, BPP)2 m=X|H2| AX|
U X HE, MER SHE A WY, 210 HO|7(E HF AHIS
JIE Soll MRAF AHIQEEE HF10 2Hgi 40| et 288 o= 4

27l AE SHE &

- ARE A O F 7HAE FHAEE.
AFHE AdolAe] Hlole gt AlFE R (Biobased Products
Mandatory Federal Purchasing) AF4.
- GEERH|ROA AlFE W A Thett BESH AR ZdEE SAlcks
USDA 391 Hjo]@7]dt 3}gF 2HH24 #7|(Biobased Content Voluntary
Labeling) AF4.

_| HiO|2 7|t Iﬂ%(Biobased Products)0|2t A 7ts8t 2L sME2 Eekot
Of MA| = MY 22Ol MESHH HZECZ FME J7|HE0L A EEQAIE
= AR A2 EE‘: I H20|Lt 383 f=E 0| X|IMEt MES 20/,

_| HIO|R 7EtHIE 2T F0H At Y AL~ H(Federal acquisition

= g o
regulation)0f M2t 2= FE7|20| 0l sFR(USDA)MIM HEok= HI0IR
718 HES ~0Hot== XlAlotl A

- @4 USDAE <F 1397HA] AlE F&olA vio|7|RE A& QISst

oS Fo HHlwol
ol94% FF 71Z0] HeAAUS,



qRHO|© AIB(EON) HE WRY U £Y W AR

= [

(8 23) HI0|27|8t X|=(Biobased product) USDA QI5013

~

USDA

CERTIFIED
BIOBASED
PRODUCT

PRODUCT 57%
PACKAGE 32%

Xtz USDA, https://www.BioPreferred.gov/BioPreferred/faces/Welcome.xhtml

Ul XA Ho|Q 7|8 gk B7| O|LIME|E(Voluntary Labeling Initiative)= 7%
0| At&I=2 B0 M 3Xtof Cfof ASE HIO|Q7[H SIS KM= FHA
gt 22, USDA Q0I5 Hi0|27[Ht XHF ctds MY = US.

- o AEE ARt vl e uE A 47 2
- Ao USDAZH Blole. 715hy R e T
ShL TR 4 U= %

|
Hﬂ
)
b

BIAEC] AlES Al

(ad 24) HO|R 7|9t HIE 2% F0H(Mandatory Federal Purchasing) %
XA HRO|R 7|9t &2k B7| O|LJME|E(Voluntary Labeling Initiative)

ok

Mandatory Federal Purchasing Voluntary Labeling Initiative (~900
Initiative (712,400 “FP” Only products) certified only products)

Both
Certified and CERTIFIED
FP(~‘:7ll)ll)epr::ucts) OBASED

PRODUCT

PRODUCT 57%
4 PACKAGE 32%

(o 5

Xt=: USDA, https://www.BioPreferred.gov/BioPreferred/faces/pages/FAQs. xhtml
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B (TR 2401 21 HCI0[0| 10| FP” 9 Z2 Hol2 NS R T
HZ0Et iiste MZO| 15 0135 ojolat
- BPPO] FofSluA sHe 1Y T A A F @ AR ebd FelsbAut
SA] Folsts A 7R,
- vlole. FuE AL F2 A= D 7je A 714} 59, 31 2 94 Azot
T ARolA sHEl, AurHoR 7120 A8 R AB] B ke AT

- Hlo]Q 7|9t A& AE Y Hlo|e AHE = (biobased content)ol] s 24
T, Hiol RIS AE Y ‘e BHAHE fiy] AR SHAFEC
H| &2 AR

(28 25) HIO|2 S HA

NOC
NOCH+ OC

2. NOC: New Organic Carbon, OC: Old Carbon
Xt USDA(2017), https://www.BioPreferred.gov/BioPreferred/faces/pages/DocumentBrowser.xhtm!

X 100 = % n}o] LA i+ &=

O E0 70| CHet Q7 ZAR2 EXMotX| oLt XA Hi0|27|8t ofF HI| 0
LMEIE0 &Oot7| ?loiM= 7IH0| dMZF2 B=S MFlotH HMF2| HIO0|L
A

&
dE S USDA7} 52loh JM0M £ & S2ALO0I0F &

(E 18) USDA 59! HI0|R AME Sk M3 H77|2t

=
Center for Applied Isotope

7| Beta Analytic Inc. Studies at The University of
Georgia

HMotHS 305-662—7760 706—542-1395

e—mail info@betalabservices.com biobase@uga.edu

o http://www _ betalabservices.com/I .

2 E .

A E andings/usda/ http://CAIS,uga.edu

Atz USDA, 2021. 04. 05, Testing Phase of the certification process,
https://www.BioPreferred.gov/BioPreferred/faces/pages/TestingPhase.xhtml
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JdHo|2 AS(EY) A BRY

HIO|2 7|2tHE 2T 0§ AfHOITH Eeiot7|Rlsiii= X 3XtS|  HIO|L

S QIFTIH0| 2L

0x 1
Hr r@

AFol

- Aol ekt 719 A9 AEel 1307H AF BEA o0
Fololof alei, APRRL] Ha vlolo HRUFEES WA o ol
R Sholora.

- AlE2] Hol2 VHHAIE oFFiAY Fof A4 BPP @ Aol A AlF

rﬂé

2 AN 5 BY,
- 13979 AFFRO] ZFHA o= AF A9 Ha 25% ol HloloAE
Sleke Boalolstn] AP ulol QN W H7| o|UME| Bl ol 7iset

(E 19) 33712 ARFY HEQ =& HO|HEE & B

[

= HEE (Z|AHOIRYE B %)

Dishwashing Products (58%)

Disposable Containers (72%)

Disposable Cutlery (48%)

Disposable Tableware (72%)

Durable Cutlery (28%)

Food Services
Durable Tableware (28%)

Food Cleaners (53%)

Food Grade Greases (42%)

Kitchenware and Accessories (22%)

Oven and Grill Cleaners (66%)

Aircraft Cleaners (48%)

Boat Cleaners (38%)

Fleet Automotive Care Products (75%)

Diesel Fuel Additives (90%)

Engine Crankcase Oil (25%)
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FHAE T2 AR

m I4-2 S %
25 HEY (RlAHO|”EE S %)
Fuel Conditioners (64%)

Gasoline Fuel Additives (92%)

Transmission Fluids (60%)

Truck Greases (71%)

Asphalt Restorers (68%)

Asphalt and Tar Removers (80%)

Concrete Leveling Materials (23%)

Concrete Patching Materials (69%)

Concrete and Asphalt Cleaners (70%)

Concrete and Asphalt Release Fluids (87%)

Asphalt/Concrete
Concrete Curing Agents (59%)

Maintenance

Membrane Concrete Sealers (11%)

Playground and Athletic Surface Materials (22%)

Traffic and Zone Marking Paints (30%)

Penetrating Liquid Wood and Concrete Sealers (79%)

Wood and Concrete Stains (39%)

At=: https://www.BioPreferred.gov/BioPreferred/faces/pages/ProductCategories.xhtml
7| OJLMEIE ArRHO ZOotXt of= 7|®2 M

| XML HIO|Q7(dt otk
Level 1 eAuthenticcation A™EZ TS0 3SARb SEot Al MIEQ
RISEXE AMHot H CH7|E

7ot NiF 2IEHE
USDAZXEE “Notice that Application Meets Initial Criteria”=

]‘éx x].E’ A] zsgsL

- oF 0% olF
Aal A

ojmds Faf A
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qRHO|© AIB(EON) HE WRY U £Y W AR

O HE AR 42 BN USDAOIA 2 O|mYoil M=E SEI) Biobased
Participant Agreement MRE ZEolH ME = cert@astm.org2 HEg.
- 7 EA = g 71 T SR o]FojA = ALE ojn| AFA|ES HAS)

A OE AE 55 Alde 22 8le.

Ul C3C= HIo|R 7|8 ME 215 Z20H 2F it USDAZEE H2 0|
o MF= MECAN H S5 GHE HE
Sample Selection by Manufacturer/Vendor Form)E ZESH F HE HA

0| ASE MM 0122 F7I510] YMS Hat

MEH 2 X{(Documentation of

- 7192 AES A9 ABEEAY 40 wet JI5E Tode AEY 4R
£ A5t TA00 o5 7IARE AEARE &S Hissior o

- APdE HAES Hi$ ¢ Yol AT Y ARES HESHY
cert@astm.orgZ Al&doF o, WA H]-&2 A1 7ol A|lES Q= AF
Aol A AEsfoF 9k

- AE vpolskF AFL u|ZAFAY F3|(American Society for Testing
and Materials, ASTM)°llA] &<13t ASTM DG6866-21 Hio| 7|8t A& A&
Al BECE ZIgE.

O A Aot= 7 SEIOA 8250 SEl= 0|2 USDAZ ME56t! USDA=
A= 801 5 [HA o ZAIXOIl Biobased products QISME 70| &
L QISEXZt OFR2E.

7) Safety Equipment Institute(SEl)&= =4 £33} 7]7¢ Pl EA @ 3| (American Society
for Tesing and Materials, ASTM)2] #A3]Ato|H A|F2] HAAS Aldstar AFshr] s A
He Rz G He.
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(12 26) HIO|L7[H HE AZ HXt
2

°~'§ 12 HEo|@ 42 ME 23t S5
ol H|& BE 4 B2 AE CEY

Jobr>
ro o3
nx [l
b iz
O\H

At&: https://www.BioPreferred.gov/BioPreferred/faces/pages/TestingPhase.xhtml

Ul HO|Q 7[|EHIE 9f F0§ Al(Mandatory Federal Purchasing)oi| "‘*043“
Xt ot AR0l= 24 Level 1 eAuthenticcation A™S TS0 AR} S
ol Xtol= MIZ< EE% 7|t

- AlEo] Hole 7FHAE o5 Fuf Aol Adsite WEE HA =W A
Ho] BPp shE|TEo] SE5n oupgrol 2ozl To Akl A
7hset.

Ul Daystar et al.(2018)2 BPPQ| AXMAM FaS Litot?| flofl HIO|R 7|8t X
=2 & =%, H0|Q 7|¢tNiFel T, BPP= A& 18, UAE Age
U, 287A A S5 FEt HE US.

o o Zuo mEH, AME EE ME MR ME2 Mste 0= LHoA of
20,00009 7H9] HMZE=20| HIO|R7|Ht MEC= HIHE|D QU= AC= LIEHH.

- TojE Hiole 7|¥k AlEe & £ Yool Holy g€X9 A 4 A
Rt F42 7R A4 wujE QI & FUPHAE 201499= 1,270
o =99, 201692 1,480 EHZ FAkeHYS.

O EESH O™ 27)00M Eolg 4= QU=0| 2016'H0] HIO|R7(EH HMiZ< ':'7f7f7'<|h
o 45909 FHH= FHEEQCH, 0I5 1,56704 ZZ7t MSe EFHel Sf
2 Qlot BIIIX|0|T LHHX| 3,0204 Fo{Q| d% Oigzgitz Qlot FIPIX|
(spillover value added)Z IItE.
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JRHOIR QIS(EN) ME BaY U = gerAx
(a# 27) 201649 BPP AM™ s}
5 301 $459 - $500 o
o s
E 4.0 - - $400 <
T $302 3
5 3.0 A - $300 C
© 4.
& 20 - $157 - $200 2
g ()
e
= 14 4 - $100 S
S =
S 00 $o ©@
Employment Value Added

M Total Direct M Spillover

KAtz Daystar. et al.(2018).

21 2016, HIO|R7[EH MiFZAI0] 18ot TA| Q=2 O|=70

2 iA}ElD:I Olh OF ’]68D|_|' %I

2088 HO| ZFHVIR SIS ILeket ARl

ol Hi0|2 7]E ’IF

AOZ LN UE.

- A, Hlole. AR Bt BF ARE UF AL
29| 4g RE AR

- B, ol ANt AR Suzt FuSsA AgEo] &
A2z A o ol AHL UL

- 20160l oF 9408t WjEOS] 442 AT Aoz 2.

2l HIOIL 7|8t MiFel M= & ALZ0| 20| O|Xl= Fet

- 201699 Hd| 1,270 M/T99] CO7t 4% ZAo=z

8) °F 1,494 <
9) Metric Ton

2l E

- 74 -

ot o 465

g
o HiO|L7gt HMZF oE F=2Q XTI

B st 37 9

A 7IRE Az o

2Hl= & 7] SHOM M7 HES HAlole 2t U=

FAH(Daystar et al.,
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2018).

BPPO| MMOZ= HIO|R &EH(%)2=Z CHEK|
D6866-21012H= NI BXSIE MEYHS 5
NS 5

NS QR 4 k= M

rir

X US7IEd ASTM

HZS E7F| =0 A2

ol
—_—

A Ol
T =-

olr

JE0E S0t 24 HO|2EE eEViE & &0 o
b

b =20] M7=V =

r

gol

Biobased product®] #AHo]Q 74¥t d=F7]&(minimum Biobased content
leve> USDAS A4 A3 dHolHY wxd+E&d H  HH9IARI
Concurrent Technologies Corporation(CTC)oIA 20020l A8t USDA
59 A1890) 718K Federal Register, 2005).

olof tis AR M7= AF 7IEY AFEE FAZCE AHYH aHo|
L VEFFE HASHL AET T 15, 36, 66 &2 88%Eh= 1AH 4

o] HQoltt= O)A(Federal Register, 200514 FA7|&S Holss Zlo] 2
5] 7]CHE§ stojg AAkEe] HiolekE S7HIE 4 SolE FHAar|Ev
FEoHE fUS = Folgke 94 5°] AAF(Federal Register, 2008).
T3t BioPreferred QU&ut7} 70 tist 7]oj il ofyzt YHkAH|RFE]
A USDAZ} Q15dhe SrAlEClge o= Woksod o Q7] Hlwof T3]
A& 5}012@301] gt JETS Aok A2 AR AEAHS wEst
= Zojgk= 9AE A71E(USDA, 2008).

o|x7 QlEHtA Fof Al Hio|egty AEo] A ¢ ¥ EF

ofofsiti= oo 2 Qlsto] A USDAE T AlEQ Wi A Azout o
EoA| & s AlFe A, skl ZHElaE 9 AlEe de7HAl aLEste]

A Hlo|Q 7|¥teEF 7|&S A F5U(Federal Register, 2008).

SN HZ ZHE|2|E Z|A HIO|Q J[HFeiZof Chot Hatet 82 S7H%[X]
EUALL EXNolK| b= A= MetE.
-t} USDA BPP YAlo|EO|AN ZAM 7153t 3o

ol
P
H]—o] Q 7]1:1]—*61—31: 217 H]—A]O tﬂakxqo]uru} o = ’:;]’ ES Qe
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- 2008 %gH FTS-USDA Office of Communication® 3]o|& Atzo] w2
A BRo|7HE AES AFFuiAlE 7FEEI0] 237 oA 2F 80071
o] AFEEY] Hol FFE At M2 Hanbo| Y Ve AT
A Z(USDA, 2008).

- B4 A9 Addy, BdHoE oF 72%9 IS EAtt A= mofEgl
HEAAE 27% TCli=H, olof wel USDAE FAHto]|9kd 7|Ee
2 50%E A THUSDA, 2008).

2l gHH 200630 O|= E&H(the Department of Veterans Affairs)= USDA
9| Chlef economist?] QA0 9si “Hand Cleanser’”, “Fluid-Filled
Transformers”, “Carpet”, “Biodegradable Cutlery” “Dust Suppressants”
S92 HMZ2Q z[A HO|R e 7[Z0| Ciet ofAS HMAIE.

- ol2|3t USDAQ] 84 HjFol= sid AlE=c] Adet +R1E9 1743 =5 &
S HIohs HEFOA F2 4Hske FES0H, A9 Ho| 7 HHAIE=
T o7t Qe F571Eol7] "l Ao 71Q1gk

- o]x" USDAE thfet ode s#ste] 20029 A& Ao Aot A
F7HE12E At o] &2 FAZHA] BioPreferred A1&2] ®9IeH 4 Hio| Q7]

WY 712 o) ASHoE ARH 3L s 9

dlo

_| BPPO| QIEHTE M=Z2 HIO|27|8 MF2 X&H MiMsS T = JUEE
HAAERA7| 20| USDA= 2005 D20 FHEPH SHETZIO0IN
mature market productS HHXISH |2 ZAXeHBuckhalt, 2011).

- 0] BPP7} mature market product®] 2Ju|E “19724 Oo|AFE Ao Z
st g LR Hpo|7IRE AlE" 02 LRt HojA 7|Q1g
- A& 501 100% H EAZY, 100% Y571 & 197295 Ao HuiE

A AFEL £ A=E 5o AT E TS & gl
- Mature market product® AQs7|2 A& o] F2= AL EZo] b|=A]
Z U blo]@7]Hl AZo] 91 nfaE Holk Zo] ofgl= A} Fo|o} EA)

2 olRod AF 4F 4HAEe] Hiol it AlE AFTA §lolx Hiole

719t AlFolehs AS €A ] HEdl 2ol dF mAE T 4 S A

T
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S 4§ BRI} QY] HhEOR MU

- 54 27 UEsE Xﬂ%—% %ﬁﬁ_io P e o A% B0e

|
JIN
N
™
4
i)
g,
>
%
o,
T
°
H
N
N,
2
Lﬁ
g}
K
i
o
©
S
‘{
_\|1_‘
B
2
1o
o,
K
)

2) 02 SA7|Y 71&8{A H3L(Small Business Innovation Research, SBIR)

2l 0129 sA7|Y 7|&sA AL(Small Business Innovation Research, SBIR)
= 1983URE A[HE CHEXQ J|ssid X[ Algez ZA7|YPH(Small

Business Administration, SBA) F& ol A 7|28 TR SAT|HEIE

4 5009 D|SHSS THKOR Xiglste 2ol

1| SBIRS 1CHAEE 3THATIK| CHAEHZ AS 2 ol
Lol EtddXAL, 2HAE TIeviEE flet S+, OpX|9 3H7
M ONES 7120 A8% ¥ HYsiE FHO £1 X
- &, 39419 A% SBIR 7IgolA A 530k Aol oYzt & AF7|dHely
357138 5 AFRA Ad ARlE Sl vhshof g

Yot Ao 1A= 7I&H
AL 2 2TAH

O

- FHE FA7IFH(SBA)NA SHARE ALY ¢ 7+ SBIR XHol7]#e] R&D 9
Ab9] 94 HES SBIR Aol T3t

FAZHA 1178 F87130] ofsial AF((TH 29)).
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Concept Development

6 months -1 year
~ $50,000 -250,000

Xt=: SBIR-STTR, https://www.sbir.gov/about

(13 28) SBIR AtY2| 3ot

Phase 1 Phase 2 Phase 3
Prototype Development

Commercialization
Not SBIR funding

24 months ~ $500,000 -
1.5M

.
o

(13 29) SBIR &0 337|

SBIR & STTR Participating Agencies

Department of Education

Department of Defense
(ED)

5 Department of Commerce
Department of Agriculture (Doc)
0
(USDA) (DoD)
NIST, NOAA
Dept of Health and Human
Department of Energy Services Department ot: Homeland Department of
Security Transportation
(DOE) (HHS)
(DHS) (DoT)
NIH, FDA, CDC, ACL

National Science

National Aeronautics and
d Foundation

Space Administration
(NASA)

(NSF)

Environmental Protection
Agency

(EPA)

Xt=: SBIR'STTR, https://www.sbir.gov/about
HHE  ‘ZA7|Y  SAJHEHH(Small  Business  Innovation
M SBIR At SM2 FHA 47tX|Z Of

21 198240
Development Act of 1982)0f 2
., 2011).

it Z=(Vonortas et al

- 78 -
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- 347199 7leH g419 &4l

- A ES] R&D 85 55| Y8l 54719 &8

- 71& GAIA AQQEAY Aok = o]E59] Ho| &3 9 AL

- AE R&D A &3 TIZHERES] e84l st 4.

| SBIR AfR0l X|5H| laiM= SBAUIA HHSHD U 7|Rel AQA, #2
2|0 SH HE X722 PSSO 2,

- 71919) 50% ol4ol T Wolut 1 olae] v ATUR B AL A 9
=Qlo] AfStl FAR R ot Q= 7IYelH HIA siuEoluy sRHE
ARHETE AFSEAY Fot= 719 A o2 A&o] 50%S dA| &ot
of g},

- o, SBAE 7|99 AFdEE WHFAeet O FERS I1Hsto] THSKUS.
Small Business Administration, 2013).

- FAAEA A gl 2L W USIE A%, 7 34 meA 24
(plan) 7992 JAHS] LfpaAtE 173

(2 20) SBIR 07| AL U EXH 7|1= OA(%)

No. | Individual bussmaelém buzngsz VCH vC2 J1Et ARl Etof

1 60 30 10 Its

2 20 20 20 20 20 Its

3 40 20 20 20 s

4 40 60 =7ts

5 20 40 30 10 2715

X Tndvidualls) OT= ATTIOTI s SI=r oo,

small business: 0|2 AIPIOJLE SRS SIS3H 2=0I0] 49 U 25K X 500 0fste] 7Y

VC(venture capital): Sec.510701 2Jaff F&= HIA ZHLFO0| 20| &oidks 7Il(Venture Capital Operating
Company, VCOC)0|Lt SlX[HE S22 AIEHE

A&: U.S. SBAR013)2

S 0Ig5}
=2 Lo

tof RH=-8.
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[l SBIROI MME7] {8t 7|2%Ql XA 2748 THESH 7|¥2 HME MIE5H0]
MAIE HIOtOFEL,
- o] o AEdfoF k= AT AMA B7E 712 9AE 9 SBIR ARl o
ok 7|3E=E AJolsh
- o, 7199 7B AARAGHE, &F, BAE 5= TYUdke AR+ SBIR

AQlel] A4 olF AYFE $HT W AZStolE Fuyet

_| USDAS| &%, M2tM BIt Al A Hmjz X MFE 40| 27 2210
ol=X| dE?St = HMCtMe| 7|=X2l &E&
o 3= M™IHKscientific peer review)E AAIE.

- R HAE7E OF 'R Bk vE SEAEMEAATFY(National
Institute of Food and Agriculture, NIFA)S] &7§34 XY+ st 553
7b w78l wet XIgE.

- BAEE Foi AA 845 15t | 718t 3= H7F AlAR(peer
review system, PRS)Z ol AUAE AARY 71t fid(panels)= A%

SHNIFA, 2018).

I USDAGIM Aot M 1THA SBIR AMARIIM F77IE 710|=21Q10f =™
MOt LHE BIH Al EZXE0| SEAHCE HOfOfoh= 71E2 del7|&X EtY
d, SHel B2k, ZAKKE H AFAS X, o, MFS=O0|U Qizts I
LEAMFIEX KR, MM A, HetMUES FEO0|IL S=0E, s= /At

=9 8 30| U=

5l SBIR M 2B 29 JISTIoteL Aleist HEHCE B HSHORBY)
TR0 212t0] FoH LS BIPIZ0| CiE,

- A A9 TP e, Al RGN BaEet Dol BA)

FAE, 2 W A7) A2, o, A7abel o9 W w8y 3d a4

oI, AHH B4, AHH Wg9 Edol} FRolR, FE B4EY 21 5

ol W} AEon HAE.

>
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|
o
A
ol
2

AN W7} Al SRR VIR0 ot AR, AR, T1E 4
QIst o F714el AUshuAL, AHAN BIAY, oldo] FI3d SBIR
==

A AEolF B A AdA 4, 28al B= B7HRE #4d 50l A=

(E 21) USDA s=& HIItk(peer review panels) 84d #H
- AAbIZ BE DA B, Jl¢ mS4AE EE BY A7U HEZH 43
- BE Dl mE s B8 2o} LolA CHYR M2 Hoto| M2IIE E3AY ey
- Atgel 22 A0l et ZHAMES HIite & Us CHE TEIH0| @ dakx}, He| Es M
al I

- Chst A (ol hE, ThE, MY, X o ol JlE, oizh gal o bigal xx) Y A

A2: NIFAQ018)2 74,

.

- 2) Az st BF 712

ot SBIR AfR0| MHEIRAE 7IZHMO|C=t: THAl SBIR A0 X|EHok= A0
K3t

o M2 FAZ Al 194 ARl oA A bsk= BF 7 7] 4 &5 8

T ZH(performance benchmark requirements)102 T=afoF gt

D 194, 294 A v&

C o 242 IAAEE 7S E AHAEE A5t Ad 59 59 208
zitsto] A 19A9 A78E 7]dolwt siget.

- o] Z1gEo] Al 1949 M= AMAE AEst] Asixe 2 7= (#

2209 AL TEsjorg

d
r
go

o 2Ae SAAES JlEoR M AT 24 Adsn Ad 109
1598 23}3lo] 4 2544 SBIR Algle] HAH 719e dyow o

o] 71gge] Al 19 e AAAE AZ3H] HSE ole] gy
9 A 297 A B $100,0009) BoolS SASAY A 28] Ake)
Aol 15% oV B89 A%g BesF T,

L

o

10) Performance Benchmark Requirements for Phase I, https://www.sbir.gov/perform-

ance-benchmarks
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o
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(E 22) SBIR #o0f7|2H8 124, 2CtA HaH|EyEA

SBIR Zo0{7| s | 712

Department of Agriculture 0.25 5
Department of Commerce (National Institute of Standards and
Technology) (National Oceanic and Atmospheric 0.25 5
Administration)

Department of Defense 0.25 5
Department of Education 0.25 10
Department of Energy 0.25 5
Department of Health and Human Services 0.25 5
Department of Homeland Security 0.25 5
Department of Transportation 0.25 5
Environmental Protection Agency 0.25 10
National Aeronautics and Space Administration 0.25 5
National Science Foundation 0.25 5

Atz Federal Register(2012).

1 AQIAPH SBIROI HSO2 X|2ist= Z9 SBA HAIEON 7|USE MRS
E3 7|0 MEQ} 7|20l XHRAS 7|8t

—_ 1= Ho-

5 O8oR vige] S80I 2RsiH SBIR HOESS| YHBRLA(program
solicitation process)E XA ==l 0l 2 7|1#=0] S/HE™E &
Xl 7(ZH0f &t ERM(solicitation)S HAIO|EN| AXHsk= ZS ©l0|&t.

- ol JFHLHA L] 717EE SBAS master scheduleo] 29J8f w]g] Fal=H,
7IHEE F3 7|71o] Aol

Il SBIR 20 7|2 QUMAQM ga A SBIR/STTR L2 XM HA
(SBIR and STTR Program Policy Directive)dll M2t CtS AFSISQl &AM=Z
TAE|0{0F HU.S. SBA, 2020b).

- 1) AFdU-84 4 (program description).

- 2) AlE AFERI3)(certifications).

11) https://www.sbir.gov/registration
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- 3) AYA #8197y U HQ QZ(proposal preparation instructions and
requirements).

- 4) AT H7k2A(method of selection and evaluation criteria).

- 5) F2JAFH considerations).

- 6) AIrA H4x(submission of proposals).

- 7) WA 7144 AH ZA(scientific and technical information sources).

- 8) Al&Y4I(submission forms).

- 9) A+ FA| g Al(research topics).

(23 30) SBIR #0{7|2

nE
o
%
i
40
N
N
o
%

o
9

Agency

DOC - NIST
DOC - NOAA

: o

i
por i

(=]

D

o
] —]
I

Pre-Release Topic Release

Xtz: SBIR Solicitation schedule 2021, https://www.sbir.gov/solicitations

2l SBIR MO EOotIX} ok= AlEA= S+t MO Ot 23 7]2He] EF”S
2

20I5l0] UHARME dE T MAME Zdol0 HMZE.

11 SBIR EOf 7o Iz CHEXS USDAS Al 124 SBIR X2 9% 5 o
16% J12iS MLSHH, K| 267 XIZYUH| 5 50%2 HS Murst
- ey Folrlgo] oRaoR Bolok st 749] 47b el WA Hol 9

AL ohE Tl 1 S §54Y.

rr

>
¢

Bl 3 USDA= H 1EM1| AlRie] 22 M3 719 & XIS $100,000, Aj@l7|
2e AU HYZ MBtSlm o0, M 28 Al ESt Al Kigoe
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$600,000, Al7|Zt2 EE% AL/t Ot oY =zl 20z wotd U
(USDA, 2020a; 2020b; 2020c).

NI 3T Z OFH T JHGILE TS 7183 17 LIS CHSt 4
QU51E A=BH= TA0)7| 0| T2 USDA SBIR OJAl0] BEEX| ek,

Il SBIR2 ALFRS| R&DOILHS LES A0 HYEH S47|8Q 7=
7t R

=
Bl MCZ 20204 71E, At R&D Gl4e] 3.2%7t O|8&1! /U=,

- ol A% F& oF $329) FRE wid 5,0007H9] 7]¥o] AdE HAL 9=

(E 23) FY2019 SBIR/STTR &0{7|2&d of&h12)

SBIR/STTR Z0{ 7|2t Of| At

Department of Defense (DoD) $1.80B
Department of Health and Human Services (HHS), National Institutes of Health

$1.15B
(NIH)
Department of Energy (DOE), $308M
including Advanced Research Projects Agency —Energy (ARPA-E)
National Science Foundation (NSF) $212M
National Aeronauticsand Space Administration (NASA) $183M
U.S. Department of Agriculture (USDA) $30M
Department of Homeland Security (DHS) $17M
Department of Commerce: National Oceanic and Atmospheric Administration

$9.5M
(NOAA)
Department of Education (ED) $8.4M
Department of Transportation (DOT) $5.2M
Department of Commerce: National Institute of Standards and Technology

$3.9M
(NIST)
Environmental Protection Agency (EPA) $3.6M

Xt=: U.S. SBA2020a)S 21&5t0 K74
2 ME million(#2), B billion(&H)& 2l0].

12) SBIR¥} STTRe] §4tel #A==, A FAolA SBIRH4HE $3.28 billion, STTRS $453 mil-

lion &+<.
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oK 11789
SENZ AIYstD Qlon, LIHX| 57H

HO712 & o7l 712 AAet XEH
o

ro
oto
e
X
19
o
S
N

|
Fl'F

7122 7180A XFd== MSohs HHZ

(E 24) SBIR #0{7|2HH A3l HE

Contracting Agencies

Granting Agencies

—Agency establishes plans, protocaols,
requirements

—Highly focused topics
—Procurement mechanism
—More fiscal requirements
—Invoiced on progress

—Binding agreement between a buyer and
seller for goods/services

DOD, DHS, NASA, EPA, DOT, DoED

Principal Investigator initiates approach
Less specified topics

Assistance mechanism

More flexibility

Allows upfront payment

Funds support a public purpose,

best efforts in research

NSF, DOE, USDA, NIST, NOAA

AZ2: U.S. SBA(020a)E 2186t M.

- 1) SBIR Z271H0] tfst A=t ALk,
1.

- od 7|3E 7

A 9 mg2 g 23]

: SBIR.gov glolg 9] 44,
Fole A

A 8 B
A%

Zt &0 7| AE=E CHEX[2E SBA= SBIR

- 2) A A9 AY, WS E AY A 1=
- WIZHEE AY HEYIY 7197 2R it FHet A ¢ ¥ 5

8 SBIRY|| diet s SHAIA.

]

- e 9 FAHE 71E AG T2 (Federal and State Technology(FAST)

Partnership Program) A%< &

- SBA oﬂX]— /\]’—?‘_j_‘l\‘ R&D 7]—" +
ote A= HEYAE 59

23, 713 44 dEE B
AA 7 B gist 9 Y gEVE &
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4) 0= &A7[=HSH(Environmental Technologies Verification, ETV)

1l ‘#@A7|1EAS(Environmental Technologies Verification, ETV)2 7I&E{

—_

7|40] Ofd M| 3Xt EA7|&9| d55 AUMO= HB(verification)otl!, &
5= SollA 2 FEE SMol0] 2+ &F7IE9 VY A EES FTEC=
M o2tEEH 7[0ot| fIgt =M= TY-AME HEY.

o ETVE Q& (certification)2CH= S (verification)df] 2L =X0| 2H:04
(o] Q

ofH
N A=, U5 #3Q JHEH x0l= TEdt 20| 7isE = USCHE 25)).

(2 25) 2150 HE Mx2 xi0IH

OI= Certification S Verification/ Validation
Claim language

&55‘#}1&’
gaes here,

Al LISTED VALIDATED
3 e — .
CLETIFIED Sr==ET :

et ofM JAof wat FAE HAE LU T | MZIA] Z=ZKmarketing claim)of CHal &9
7t2 pass/fail 28 = HXto wat M3XE 70| HAE, HSE

CERTIFIED

o A ol (certification)S Jg%IE|O1 OIE AR TZ0| SHY MIEQ| ALsO|Lt

- A ARy =7 SAIFeR S8Ee S VIELE, diF AlEel ol

it

- 5, 582 Wi Y HAEE Tew
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1l ¥ HE(verification)'2 MZAP} FESHs HIZO| £40| EILINIS Solst
7

HL_I

rr re

- AZAPE AAE AlEOl "Rt s, S SERlshe AoR HAE T|Eoiu |
e AlzAt 8 A7 ?JO sto] 274
- o] A% Al 37 Ve S A5 ASHoR &gk, ol ARAEC]
AHRA T8l A2 AlFolu Avlad] B4 Al AR VHewR
B A5ot Hot anzog Agd & 7] Wi
- 459 A% F2 dilVleoA Z'8Ee FFel A=, o= g4l 7leol V&
0

o §id 7igel7] meel ASA vhe] HA gtk HollA 7Idgh

HETVEl SN2 digels BE, 7Y E= 9N DHAAT0 Ot Meg LiE
UPALE SXIsHs A 891, 2K 5 71ZQ] 7 EE KE AAHS i)
7\HCE MER 7|1 €89 7 1

FHS ol T182 X5k

G459 59 FA EEFS Holu= AE9 A5

- ETVE 7]&9 2pdoly 34
<9 o= S7HIZIAL FAH ARSARE AteloA

z510] Agn BAHS 7]

-
A4S Azo] RtE= R

ot
Y
of,
N
ﬁ_‘
N,
|
il
fol
b
o
=
U
;
L
N
it
S
P W}
ol
&
N

ol oixf ot=E HIR, Y&, 0=, LT RFEAS S MTI=gw HeT S H
2oF OtMICt Z27HS0] SXH R =22 “MA| ETV f1F d&(International
Working Group on ETV, IWG-ETV)0|| 20 5.

o OEx Z =9| ETve &td/|zs9 33K d4=

= H2ol7| flolf 2= FRI7t &F

x
T Jlag MuE 4 QITE YEE NZoks 9ES #

N
>
mjo
bal
T2 yin
oy
[0 Ol
_ng
A
|O
Hu
=
N
>
4>
FO
>

- 73R 8 R A AEE v R Ve AEY BE B A



(B 26) ETV HE 2F 371 =211

=713 ot= E0|AME

2 ETV supscagy
IWG-ETV Z0{=(2012)

KOREA

ro

IWG—ETV 3|8z
EU X3 W "ot= ETV,
L2 ETV S0| 2=
HEI|ITRE EXE

EU(R

o
re
0

IWG-ETV 3|g=

< ET

e

- — IWG-ETV Xt {2
U= ot aon / J2{Lt A= W ofdsizzagse
- Vu..-,w, ol the 2003 2E A&t5H04, 2008

E,]' F nvironmant 27 ¢

oy wwe g gy
2ead IWG—ETV 5| 23(2009)

Q e e

At QBT ETV archive

m
ro
i

0l B 22 ETV MES ASS ol DF02, 0)F Yes 278
HYIOR J|Zi510] ETV HIEQ| AYYS SIS,

- U9 A% 39 7} o) B4 TeE 2 WAue /A Agee v,

n=2 34 HAQ FHHSH(U.S. Environmental Protection Agency,
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EPA)S ZAl0g ETV AEE =Z5}13)

o 0=9 ETV HE SN2 7|sHF 7|”0| Ofd M 33X #3d ds =E1
(performance reporting)E Salf E &HF 7|59 Y I HYSIE st
ol= Z4(Merkourakis et al., 2007).

L T )
CETVE 4971%0] tiat EPAY) 817k i Q152 ABSH o

ol EPA= M=ER2 2tA7|=9| ds= Hiotd &td 7|z 40 et HEE 47|
SO0[ZX2t XXHSFH0IA HMiSot7| ffofl 19965HFEH ETV MEE AlY =S¢
- EPA Akt FEaolg] A4 (National Risk Management Research
Laboratory, NRMRL)7} ETVe] 5% 34 <.
- 199590f| Al&tsto] 200097H4] 1270 71& AlRAY] 2 ASEES A5
H, olo] 200149 2442 g 7&efd5= AAE.
- AR 718 7Fd 2 protocol) 907KE ZHEISIAAL oF 4507 St &

A AARIA 71 B2 4SE Ve 552 7R U=

|

m

TV Z27#2 20144 322 EPA Aol 33X Xigs XEUCHM 2

12 20| SZY

0
ol
gol

- 20149 3¥ o]F, Wt Ao 1SS APsl= A= A

13) AIAl A2 aduto]l e JISAE =t s d=9 Af, AAES F-sts v=9 AdE

> A3}
Aol v @

FHOE AY ATE 3 A% ZHo] 9lg. ohe FU FREAEPA)E FHO
2 ETVE #Q5kE v2e 4971 A% 52 ASAS £stes el gl o Hia
i wuEo] B HelAE nFe] EIVE FHOE A,
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- 1) 71&Al5AHvendor).

- 2) 7eASAE AdHoE ATk dFE 7K HI7]-Hverification
organizations, VO).

- 3) AS9FE FUsH Hxae AFche @84([EPA) B EPA AFst ETV H

- 4) o|5|#AR} IE(stakeholder groups).

U MY SHEESH(EPAS ETV D2 0| =1t HO=Z AMSI0| ETV EIE 295}
0 M3Xt AB7|7HVO)E AZotH, ETV Z2730Y| st BN MAUS .

| B3 7| (verification organizations, VO)= EPAZ} ETV Z2JHZ 2Ys5t=

A === F71 floll 7l A3 ot ¥E AU = AYS MZoke 5

& Ef 7|90l 452 80k 7ledd WM ARt Be JEE
7HAIAL Qe Ao] ofy7] Wizl 47] g 7led dAsl dHsiMe il
o

- HAS7IFHVO)= 7IshER dAM 83 7l ASol FEEU AR
EPAS] A5 HiAM 3 AF Aes HY

- Z} HAZ7|7HVO)= EPAS &3 F(quality assurance, QA) 8 ARS &
3] Htgsto] A5 gPstoiof g
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(ad 31) 0= ETV Mk Hg

m

oY o =

e <
om
™
—|
<
o
o
=
N’

oY Of =
S| Al
e D\] 4
al oi; re
e
]
N
din

B
oy
ol
Kt
kl
it
o
dr

7IEER7IY

7|4 #H3 7| (Verification Organisation)
= BE) | 2ys ozes 9 o|eds AY A
l2EE A

o
-7/|28T YZEHY

Olsh A XHstakeholder)= 7I& WAL, 7|& FOHK, ZEE XL, L

—
o B X YR(YEMoz AT FHO| HF 0I8ANQ| 0|AdS HHst

1do] 2 v AR A @78 ETV Z2030] 3541 4= Y= o
HolEd HEE A5

ETVE 7l EoPd= s 7l & AR 1F(stakeholder
groups)olAl B4 7leE 8= = EF0IEY HFH] MojE AT
o[ TAR TE(stakeholder groups) 1) ZEEE /T, 2) A5 7€ &
B9 AR AF, 3) ols AR Histks 1A TIEo| Wit oREA|
(outreach)199] HA & TG AT

O[T AA T1E2 ETV 20| &H4lo] tiisk= 24 9 #d 229 dx
4 d&5 7185 59 ETV Z2o] AjYAC R AH(self-supporting)dh=
AA=Z Hskd o e 7FeAE Ko

o
r,
)
:?—E',
r

0

)

14) MFel A b BAA 2o tass AdoR, 344 BF o) MFAHoT BAA 2
AT B3} Q
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=

1| 7= HIE(technology vendors)e &tZ7|&28 HRSH 7|¢i0=2, XjHxoz &
5

7=l d5S MUEE.

- AR AAEE FEIIFVOR] BT 5 US
- 71% WE9] gRE chewt 2L,
- BE71TVO)l HAE 2 BUEZQA) AT Zodof gt 2o %
A% WO 2THE WIS ARSI, HAES 98 AYde Fvd

9] g2 AS

= =713 =4 M E szl
(ER7K) 2| P{ES DL E 2 x| &It o
Al=E 7= 71 Al 7

4= HE Mg e |

hr >
o pt
o =2
o

H

o

“

OfA >
g
_|'l|'|_ ==

|'_|.

I'

I'

EX: http://www.epa.gov/etv/organization.html
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(E 27) ETV =92 ARUE

=9 ARUE
(e} A J_—'-I‘E-,j _ _ - =
Sda Bo |e ®H m2adol 23w 4
T = , = = s ] = - —
Ciohar e 23|, OH2 FEEX 2 37| Sofl tist dEMAQ thE HF
OO 1 —
o AXIH FZIAE, ofdh Y o1 2 AE »7 U 52l
o J|&ZZ YUKt XY 52 EZFESH A7oY 2 XY Etie ZE J|lsHBZH
AAR #H 2N S0 i
= = o J|aZz9o ZZ XHeKverification strategy) % ZETa|A El(quality

oo
management plan, QMP)Q| HE 4 &9l

—_
e HHZ=IY ZUAAY Tt S)of HFYY ol
o

H M EH(division e ETV MEQ} 2tadst EA{Ql2dn}

director) 2 & | e ETV ME Q| EAIH S (quality assurance) Z2| X} 2H
2ME o ME|Q| HTM S92 Zut=2 374 Mol zBXNCE HEst 2|A HMA|
o FT7IMQl 3|of X, nFg 52 YAASE St 7|=H3E 2&
o MA ETV Z208 =Y — HI|AE 7, "ItHe, MAE, oit S
o It &, ZMEE, NEIiMat st A&
Jledd HHE * ETV EAIOIE 22|
o OSHEAIRIS T2 =2 fMOZ t= ETV Z272 5
e HIV|E % H"WotZntof tist EAXE H2| ¥ IHMAE =&
e ETV QMP 9| HAE, &2, A stol 5t X[
o J|edBS St MEFZIAE, HIot7lE &y
JledE HETV | » 528 ETV 23| 7ol 2o
eam) o HWotel pAHSH TS, ZHE H JHMAIE K et
e ETV HIIQt #2st SH, QL /HME st 3[9
e ETV QMP ZE
Jleds =& HY
TItet HESH @FALE, TA 22|A|AH HA
o XX MAZ st Ao, ABEDNO st MEIJL HIte|Hd TEe O|aiEAl

EPA MIEH OfL|X

* ETV ASETMet HEM(RhHel M= & &selnty Hd
e ETV MEQ £ &= X|¥
e ETV B 230 &0
o HIt W & FrrAne XYY 4
ot * ETV QIENM ZOF Aty
(AZEI71E) SEX XH
s WIVIR(ZREE) Y XY
0| 3H 2t A Xt * J|&E20F Y RMEQ =M XA
OF BEAR | e uHEE Xt A HIENETM HE
* J|SE0iet nAHOE0 K= EEHES ™ X|H
* ETV SZAARS T & 2
=X e * ETV QMP o 2&5t= ETV SHAAH =y
A Ciorer (tpa | * ETV QMP of theh 2= 2 4
oo o| Aazlqjl a5t M = x| 7} S
directors of : ETV QMP 29| £gla} 23S ETV ME EZIE2|Xiet L

quality assurance) i3t ETV Elato| o 74 m 3t

o LHE EZZRA|AHEIZEANQuality systems audits; QSAs) =&l

o EPA ME OHLIXMQt ASB7|F0| et SEAIAH QLFALE, ZHRL SHALE
o

o SEA|AHE Mutg CHst
EZHZ I EPA | o EPA ME{Q EXTIIAIA
MIE e MEt 2N HE
o J|&A|AE!I ZEAHTechnical system audits; TSAs)2} S EHIHPerformance
evaluations; PEs) AA|
o TERHZ I TS SHOLEMOf it SHEX ME 2 X

SE=E Hgtdol tigt 4=
2ol the

e




qRHO|© AIB(EON) HE WRY U £Y W AR

A .:.% §°|01I 29 3..* QUO0=zE= 1) A2y, 2) ¥t = A, 3) HE SH

O HAY 1) Kb ZsHME ETVZE 71stiT(technology vendor)S9| Abgd
ol 2712 HIEOZ sh= TR JM(voluntary program)O|2t= HOIA 7|01t
- ETVOlA A3 9ul= V&9 £3589 7|e= At A'S Yuish
- &, ETV 32 EPAREH ojugt 52, A4, A% E= o719 52 9y
7| Hrh= A Fola AAAR] 7|EeU REEE, 81 FE3L Hlojy &
9%

4 3kl Aa o] 7|44 e 4 WIS ATIHE AR ol 4 9

=

& Wit o 71&0] ETV AldE 5% 440 Sahd Aozl difd
Q 5}
jm

O ETVE AT 2012 #39 RUEE Fot 2 (H 28)0 MAIE 771X BXE
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(B 28) ETV #Z Al 77IX| HX}

=M AR}
1 718 20fo] ¥ FE(identification of area—specific technology categories)
2 45 2719 miel(identification of verification factors)
3 HIH 0| ZX|(vendor solicitation) 2 S 2% T<4=(vendor solicitation and application)
4 A& mZ 2 EZ(verification protocol)
5 AlS 9l Z& |HXE | El(test/quality assurance plan)
6 HS =l HXH(verification testing)
7 s ZAu 21 4 YhH(verification report and statement)

Atz U.S. EPA, https://archive. EPA(EFER).gov/nrmrl/archive—etv/web/html/verificationprocess.htm

o) 71z 20 FYH FE(identification of area—specific technology

categories).

- ETV AlE o] 9Jsff F=&H, ofsf #A 9 A5717HVO)e] dx= 45 &
AE Agsty FF9 HAHE 2T

- $AHE S o ols) TAAN: o Al Eoks aEgh
- @ AR e Bavt e 8% 2 A4 EA 7
- @ 75 A¥(performance testing)& Yt 71&2 7FsolF(availability).
- ® BFgA 9 A8A4 8 (feasibility and practicality considerations).

1l 2) 43 2719 mek(identification of verification factors).

- 71& oVt A5 7hesithal HHEo] EPAS ol -, ETVE olsfHAR}
=< 4% &4 % 4% 848 1o

- PRt A permiten’t GAERE T 1 BAF HRE Hofste] A
B,
o2 Sol, 3 RA0EA 74 7|0] WolEeld A%, 139 E% 39

ol +8 g4olH, F7F AFdEe] AEE & US(RE 29)).
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H>
rE

N
ol
)
r

N~N|lo|lo|sr|w|n
2
i
Ral
>
ol
o

F 1) O S0, 71V IE2 & 82 IHQ| THSS dire & UAS.

2l 3) HIHZEH AZQH 7|z M(vendor solicitation and application).
- ETVe =g od 7|aS od A5 7I77F I4ddAE S5, ol%
71eHE (@71 ER 7197 71 AeE XYeh
1l 4) A5 TZEZ(verification protocol).

- BRESE 7|29 AR HIAE WAt 24 A, ] JHloR APeAY E
L A2 sl AR,

- o3 AR H Ve ARV W2 A4S TREES AESIH, 45 HAEA
At "olg7t 2§ A4S BiAd AXE 1 2S5 845 8] R=A
& e

11 5) A® 2 =X BE H2l(test/quality assurance plan).

- AZ71F(VO)A HAE/ZEH B A S (test/quality assurance plan)S 4%
Stil EPA % 7]&HIE7E solte] et H3gE.

11 6) A= &0l MXNKverification testing).

- @ AE EE SR A 250 ol SA0] 9% HAES U
AU FoR] Slef ETVE ofdl 33 9t 92 o), 54 WE Wl A1
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Elot 3+ 17} HAE FHE ¢4Edh
- AT e o] 3 QA =S wol HAE/EE B Ao Ay
g *P%éw JHE HAE .
- B|AE olflEo] tj3t ZAH= EPA 2 AT 7|HolA 3%
- AT AE, A"HE 4 #E AY 4 ETV 4 #E A™ETV Quality
Management Plan)o] @zt 23t HAE tolelo] gt d4et 4 EF
Pt 3

_I

01 7) #3 A B g2 Y (verification report and statement).
- HAE 9 dojg Z4o] &axH A5 AEA HAE 3 2+ A& dis 4
T EIA ZH 2~7H0]x] B9 9°oF HI1AE Ak
- HA9} A= EPA, o] 7iediE 3 Fjo] g7t AES:
- EPA ZAPXo] FHF HiA YW HBAE SQlsty, JF HiAel A=
ETV € Afo]Eo] AAIH

08719l 43 BN F 48 BERUME & £+ AR, 45 UG st 235 5
QXK= EPAO|Lt, HEHOZ AHZS otz A2 ETVOIM otdS = &S

JlEg HRdt 45717H(VO)Y.

B ETV WIS S0l 77He] ZEMEPH 28T 9o, 7|A9| SH0| 2t e7he
HSMEZ OH Q7L © 3, 2t ZBMEO T122 2Q0kT Y= M2 o

77 |H(ZS7I7, VO)OR Q3!

- A ZYEH A|A" AlE(advanced monitoring system centre).
- 3714 &g 7|& AlE(air pollution control technology center).

2 AAH AlE(drinking water systems center).

UO

- 2A7A 714AllE (greenhouse gas technology center).

- 4 B35 AlE(water quality protection center).

- 3 9 A&7hsst 7le 71483 AlE(environmental and sustainable
technology verifications, ESTE).

- A #2] @ w4 AE(material management and remediation center).
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)uE
H-|
o
oz
ro
rf
-+

O ETV Al 9I7E 7|39 KA|Z2 ‘350 £FM(350 solutions) 198 & £ US.

- 350 £F42 EPA 247k~ 7]% AllEf ol A ﬂalo = 7&%—7]—?(\70) 24 }
1__ O

York State Energy Research & Development, NYSERDA)

- 350 &4 20039~20134714] EPAS] ETV Z21% % Fa5goiie
ew 5
B 22 Al 87 712 AT 4570 ol el vlxo] dEt HES

= EPA GHG

|
N
f I
M
;4
M
)
WE,
e}
ok
m&v
M
)
N
>
ox
)
Mo
opr
N
i)
=2
P
o
ftlo
>{1:I

AE I NYSERDASFS] 2% =g 733}l AL,
A oy, gi7] W&, &8 9 2UH 7
o dfsf 1SO 14054 ETV ¥2S 885lo] A2 maae 943t uf 9o,

ol 0= ETV= Et =7F ETVeE HA X3S oI 2.

- 2001d0] 7Rt 911 HHARIS FF2=E ETV Ales A= tE AoE St
FHZ XY
- HE o]l% m= U A=t A9] FFlo] AZEHA AH4A|Eel H ko]

EPAS] A4 A7Vt HAUS

- o2fgt 7| &olA ETV & AeAZY} HA<tdS St 7Is37HAZ =7}
tE 5ol 7]ofsk= Aol a7 (H5F, 2009).

- Ol=oA ZR1E ETVE 3 A35°] E 7leWit= Ad5e] 275A k=],
ol =FA EZE3S} 7|7 (International Organization for Standardization)E
S S 7ledo] AEEY] W,

- "=, AU, FEART BYEE o714 R Y Yot dsante] el
AAE =71 s =A FAIFIWG)Z 2Ast, 38 A5 7olsel &
+ ZREES Aste Ads X%

- ok IWGE &3l o=, €&, =01 o] Ao s As 8% F9.

15) https://350solutions.com/environmental-technology-verification-etv/
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4) E= Mo|Z ZDf(Biomedical Catalyst, BMC)

ol ¥= Moz =0{(Biomedical Catalyst, BMC) HE ZZ TS AL J|aMt
21%¥3|(Innovate UK)t F=2olatHA12e3|(Medical Research Council,
MRC)UIAM 2Y5HH H sd 7|2 A6l e &~ J=E XEE AHa

b

gol

- 2012990 E¥lsiolon, T2 Eies ohadt Zo] AAH(psos MORI,
20106).
- 1) F= A8 et B2 B
- 2) 84l St
- 3) S 9 YA Aol et A1 Al
o F=2 Xgole 202 REX|EM HE, ME2 X=HQ Y HAE, L
RZHOf CHet =7] Ui A7, ME22 FX| HE I HAE 39 20t /UZ
(Ipsos MORI, 2016).
- o gAY 3 Qs V1xHer 2 A, AW fAYSES RARR=

AU 5 AEEol Bl ThsohA] o Add

(o]
N
Y
ol
9L

1 9= 7|22 (nnovate UKY= P22 Ui Ajgiat A XI5k
ZI|QI0R, FAJIQI0] JI3 A0 S XYL AlRle] QEINS A A

- AR HAo| FFote g okl oy FE7|H| &3t 73S oy H|
BA 357]3non-departmental public body, NDPB)©] 3335t
_| BMCOjj= Ciot 200 Z=MEE Tlgieh o~ QTE SAJ|ES X ¢
off AAE 4749 7Ig8X|E 220] U=.

- 1) 8§34 F(feasibility award).

L BH J1eS ATPAT 7149 APl RS FFAA g maa
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J=H0| Q2 QIZ(EQ1) #|= LA 9l Q! diot

i
i
0.
T
2

-+

EE o xotEAen HEixe F4IAQI ofojroj] AYH AAES T
Skl Brsks A
- 2) YEA B primer award).

-2 A2Ee BU 9L 5

ofoltlole] 7144 WS SATE AAL

B early-stage award).

S BRE QA B VR B4 AE R Gx0) NS AUsplo] SE

Ul BA7|(small or medium sized enterprise, SME)O|L} Cf

s %
o 72 2 MOl Xio| Tt

- Y A% YA o] 2 SME R WK Y 2 2L
o] b4 Ke)

A2 ¢, 7199 AR A, 22 dAdEEY.

w, A RAIAAL e AEE 2 gdolof T
- 719 e F=oll AFSioF o F=olA & Z2AES Yoo
- ol Z2AdE

Sl wzUA ol weh B4 AshAG e At 25

H 30) EU L S27|YU(SME) 7|&E

%gggirg hegéacﬁounl Turnover Balance sheet total
Medium—sized { 250 < €50m < €43 m
Small ( 50 <€10m <€10m
Micro {10 <€2m <€2m
t=: European Commission, https://ec.europa.eu/growth/smes/sme-definition_en
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|

BMC= 3/MEB™E Sofl A=
Innovate UKQ] € ApolEo] WRHEW, XHstHd FAl #HY AH|A

(Innovation Funding Service)E 9| AloE+ FAZQ Hi3] 7§12 ¥ ZF

= 3L HAE v dofl ARAE AlEsfore.

jo
r=

&2 4 9lo0 110 33] HE A3

10
ol

BMCOf| X|&
MMME E

F71”S0 tiet Wote 5 71K B®AE AR, A Hdiz MH
b AAPE OIROIX|Z & HMEE  2StHT2#s|(Medical
Research Council, MRC)'2t2| HHAAIZ Soff X[ CHA7|HS MHSE
HE APAE2 Y7 AZ7t=RE AEtt AjkAd] tisf #ehd, A4d4d 11
1 APH Aoz HrpA .
- o AFAS 295k F FA9l Innovate UK®F MRCY B7F 718 9 A&7}
=& T2 HYIERE Zo|7} .

r
r

|'0II

@2 JlaH2Ies (nnovate UK)Q| 29 AIEAQ| THst 20| HENS 25
Q| FS7}, SRt Ee PIMEE 5HIX| AEED O[3t B O 2R
Z Y U A 2SS Sof DRY A48 M7} HOEHOIARSE MU

(Ipsos MORI, 2019).

AAE 1070 A F 5 shud 178 107HA(E 100%) A5 WA 42
o] B2 Sel= Med S A AdE.

- G H71E e £ JEE A AL AlFsoF
B T3 A7 AW Mo J=Re A2 YT oS dAE A
By A3 A= olof sh= Ao gt QoF4 HdE AlST

olZ B3l 571 J7IOIAM Bt HeE Fofshal & TR HAl F+E

A =HE g

_:_1_.

HO

3131 O[SIQIIE|(MRC)S] ZL AIEAO| HIQHE G171 BE QAS WIS
ol TeF MRXAIS JHX BAHOR QS s U Mo RIS 2
= 22 Innovate UKS| 299t ZXIBL Z2 7120) et M2 =3 9159
I: |
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- w3 AgtAe] B2 W] 8 WeR Uil s 1 712 3
Ho] AL %S,

A X E=2ME MY HAME MFAUAEAR ORI Z 2 ME7IE St
JE HAN TldolH 0l O =2 2t I A HEXAE MSg = Us
Major Awards Committee(MAC) % Developmental Pathway Funding
Scheme(DPFS)10) INES 550 8 ZZHEQ| Hst 7tsd ¥ +ZE2

It

o=
- o] ]7(10 Iq-E X %Eﬂ-.%

U EE MY HAE 712 RS 3lQ|(funders panel).

AZr SRAETE B A %

- = go
T 4 g2 9ol MACAIA #ilsh= T"é}%at% H]—i—ﬂ

g
E=)
Mo
)
=2
-
o
2,
el
el
]
")
)
rr
By

AEESS EOW of|AF L
- MRC9] 7%, SJAF 240
o]9] =9lo] o5 FAH.

1l 7122939 Z™ 0|20 Innovate UKE HX| EXZ FMIOA| MH5H7| ™
O &Al ZAE 36tH X[EX0IA HIZS2 REEAIZ[X] 2OHA R MFEEO

16) Medical Research Council®llA &@3t= 754 7o ® W2 JAo4 IS &+
. https://mrc.ukri.org/about/our-structure/ research-boards-panels/ developmental-path-

way-funding-scheme/
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O A0l XIFE = MY dntE ZUEFSkE 27H0] O|R0X|H, Innovate UK

ot MRCO| w2t z87| CtE HMZ™ME £|8H(Ipsos MORI, 2019).
- Innovate UK: ZRAE gt APASo| digt A&7z gr7ie} 9 oAty
3 AT B7|EE BudE AL 408 wUEFo] A3,
- T2AE AEo] digt FAZ AFWrF A H= QAW TRAES Y F
o] AL AEFF 7YYL AEE Hgt HuAE ZAls|okst
- ZRAE 27 0|30 Ot FUHHL APHA] gon Z£gF DZAEL
HUEY ggRolA d9E1 227)E gdolA AREEE HusH .
- MRCY 7% Z2AE A3 AZS 517 s 718 Hir}l ofd &3
(o)

9 2SS AL U8

O IEN A52 Z2=METL J|1gd SHOIM 0t T SQI710 ot Eotet

2
2HQl E(tool)Ql ‘ResearchFishE &3 RYEH Zo, o]

- medE AdEEe £
& 59 At T‘HJX}—t— 02, B3 Aze ¥Un 2 ZedE 19 43S

- A EHH%—S— I ZﬂE A 28 o= 349 7 A= DPES 2 MAC
Yol e W= RUEY ggAo] s Sy,

O BUEE Z00 Ot Algel WE0| 82 += A2 Innovation UKS| &
@ ME= HE AV| HE2 D2HEQ| Hk J|EXtet §el7t 0[F0{X0F otH

2l Ipsos MORI(2019)0 2™ BMC X2 X|@2 = ZZHEJL JZX| 42
SRE0 O #=EA TAE0] =lE.
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J7E0|2 UEER) HE WaH ¥ £Y wer o

- &3 BMC HY2& 7|HE0] W2
AT 9 =8 052 HISIEE A

- 32 BMC A Agg Wt 719
AAES BRAE A Byt HEgnEel s
Tleg B et FEpE g

|'|O
=
rx
rQ
njo
=
>
0ol

2| St Ipsos MORI(2019)= CHE1t &
- AA AE A, Z2HE AEHE Ve 7€ 7o AolHolu A=

AAT] 7le & FFsto] o7 FeE o Fofdtthd AlRbM B #

T 5 U2 AY.
TAEEoNA ZRAES] HAH IFH 7ol HSIEFE A= AlF

SfloF she, 7|ZapstAto] tigh Akt Hoh Aol & AIjMA 2=
Siofof 2k

- &, MACo] AQHH 1sl7|&o] EdskaL
A7 AeE &3l siF 719o] 2e Al &=

YEE sof 2

.

o

ruE o o

£

2 2012982 201597HK F= WOl BMCE Solf X[HU2 Z=MEQ| &=
18471,

- o] Fo|A EfgA FEE(feasibility studies) AFFS 9671 Ardo] APE Qo
27 GA HEE(early stage awards) AFF< 5270 AFE, 7] ©A - (late
stage awards) AFHS 367 AMgdgto] Xdgd

- B Fe BF 7leide] Beds 7\§—‘3HE HAZ oE 9AL} Bnd
o 1 A AFRIE Aoy ARZIZo] #al B
Hzo] e dAREY A 357 H2 A 2 5 S

BMC A0 XIEME 7SS U= Tilet A=At 20, AE d8H
o= Uf'z'ﬂléf JlgE2 MY TR R&D X|=0| <f
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Conflict of Interest: It is imperative that SBIR avoid even the
appearance of conflict of interest in panel deliberations. Therefore,
you must disqualify yourself as a reviewer or panel discussant for
any proposal where 1) the applicant or consultants (f any) is
employed at your home institution; 2) you have ever served either
as thesis advisor or postdoctoral advisor, 3) you served as a
collaborator on a research project or coauthor on a joint
publication with the applicant within the past three years; 4) you
acted or will act as a paid consultant to the company, or will gain
some benefit from the project; or 5) you have any affiliation or
financial interest in the firm or the investigators submitting this
proposal. If any of the above situations apply, please notify the
SBIR Office at 202/401-4002 so another reviewer can be assigned.
If you have a situation about which you are uncertain, please

contact the SBIR office for an opinion.

Confidentiality: The Department of Agriculture receives research
proposals in confidence and is responsible for protecting the
confidentiality of their submission and contents. For this reason,
confidentiality must be maintained -\-therefore DO NOT copy,
quote, or otherwise use material from this proposal. If you believe
that a colleague can make a substantive contribution to the review,
please consult us before contacting your colleague. When you
complete the review, please destroy this proposal or bring it with
you to the panel meeting and leave it with the SBIR Office at the

conclusion of the panel meeting.

Reviews: The SBIR program will be utilizing the new Web-Based Peer
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Review System (PRS) that has been developed by USDA-CSREES.
Information about the PRS system is contained in the cover letter
that accompanies the proposals that have been sent to you for
review.

If you are accustomed to reviewing academically-oriented proposals,
you will find SBIR proposals to be different; they are narrowly
oriented, have a more applied focus, and most deal with a product
or service. You may have expert knowledge of the subject, or you
may be able to judge the proposal only in a general way. Both
judgments are important. The following points should be considered
in preparing your review.

Scientific and Technical Feasibility: This is the most important criteria
for ranking proposals and should carry twice the value of the other
items. Are the stated objectives logical and will they lead toward
proving the feasibility of the approach or concept? Proposals
should concentrate on those aspects of the research that will
significantly contribute to establishing technical feasibility. Discuss
the scientific and technical quality of the research plan. Is the
approach valid, relevant and innovative? The most useful reviews
for both the peer panel and the applicant point out the proposal's
strengths and weaknesses and include specific criticisms that you
feel are warranted.

Importance of the Problem: Briefly discuss the importance of the
problem or opportunity and the anticipated economic or social
benefits of the proposed research. In your opinion can the
proposed work be judged to be in the public interest by satisfying
one or more of the following objectives: 1) develop sustainable

agricultural production systems; 2) protect natural resources and the

environment; 3) create a safe, nutritious and affordable food supply;
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4) develop value-added food and non-food products from
agricultural materials; 5) enhance global competitiveness; and 6)
enhance economic opportunity and quality of life, especially for
people in rural areas.

Investigator and Resource Qualifications: Discuss the principal
investigator's qualifications and those of his/her staff and
consultants (if any). Do they have the necessary training to carry
out the experimental plan? If the PI is currently employed by an
employer other than the small business submitting this proposal
(e.g., university), is it clear that the PI would be employed for a
minimum of 51% of his (her) time by the small business during the
period of the grant? (While the PI must work more than one-half
of his/her time for the small business during the entire grant
period, there is no minimal time requirement for what percentage
of the PI's time is spent working on the proposed research.) Is the
necessary instrumentation available, or is it obtainable within the
time and budget constraints of Phase I? Are adequate facilities
available that the small business either owns or controls for the
duration of the grant through a rental or lease arrangement? If a
consultant or sub-contractor is involved, is there a letter from him
(her) verifying his (her) willingness to participate in the project? If
a Cooperative Research and Development Agreement (CRADA)
exists, is there a letter from the CRADA partner verifying the
existence of the CRADA agreement? For an applicant to gain full
credit in the review process for the involvement of consultants,
sub-contractors or CRADA partners, letters verifying these
arrangements must be attached to the proposal.

Budget: Comment only if you feel one or more budget items are

unclear, inappropriate, or substantially insufficient or excessive.
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There are two budget items you do not need to address. First, SBIR
applicants are allowed by law to request a small fee or profit (not
to exceed 7%) because they are for-profit organizations. They do
not have to specify how these funds will be spent. Secondly,
Congress has exempted the USDA SBIR program from any
restrictions on indirect cost reimbursement rates. If an SBIR
applicant has previously negotiated an indirect cost reimbursement
rate with government auditors they are required by law to use that
same rate in all grant applications. If they do not have a previously
negotiated rate, they are free to ask for whatever rate they feel
that they can justify. For small business firms, indirect cost rates of
over 100% are not uncommon.

Use of Vertebrate Animals or Human Subjects at Risk: If the proposal
involves either 1) the use of vertebrate animals, or 2) human
subjects at risk, has this been indicated on Form
RR_OtherProjectInfo and has IACUC approval been obtained for use
of vertebrate animals (or is IACUC approval pending) and/or has
IRB approval been obtained for the use of human subjects (or is
IRB approval pending).

Format: Proposal guidelines call for 1 inch margins with font size no
smaller than 12 point in the text of the proposal (Project Summary
and Project Narrative). Some sections such as the budget forms will
have font much smaller than 12 point. This is due to the grants.gov
forms and not the fault of the applicant. Due to the new forms
required by grants.gov there is no overall page limit for the
application. However, the Project Narrative is limited to 16 pages.
All proposals will have many appendices. Some will be important

while others may be of little interest. Please use your judgement

when deciding whether you need to read a particular appendix.
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Duplication: Does the proposed research substantially duplicate any
ongoing or previous research that you are aware of? Would the
proposed research result in the development of a technology or
product that already exists? If the PI has received or has applied
for patent(s) pertaining to the proposed technology, does the
proposed research constitute a legitimate feasibility study, or does it
substantially duplicate earlier work carried out by the PI?

Reviewer's Recommendation: Summarize your recommendation in
terms of the final action that SBIR should consider. Please do not
give your score in the text of your review, but instead check your
score at the top of the review screen that you will access through
the PRS system. A rating of excellent implies a high priority for

funding, while a rating of good suggests a low priority for funding.

Lower ratings will have little chance of funding.
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SBIR Phase II Applications

The Phase II application includes two components: (a) Technical
Proposal - includes a description of the technical feasibility by
presenting results from Phase I, objectives, work plan, key personal,
outside services, etc (see section 3.3 (E) of the Request for
Application); and (b) Commercialization Plan - includes a brief
information about the company, Phase I outcomes, and relevant
technical objectives; potential market, customer and competition,
marketing strategy; intellectual property; and financing (see section
3.3 (Q).). Although the entire application is being mailed to you, we
need your assistance with reviewing the Technical Proposal. As a
technical reviewer you are not expected to evaluate the
commercialization plan but if you want to read it and want to

comment on it that would be fine.

Conflict-of-Interest: It is imperative that SBIR avoid even the
appearance of conflict-of-interest. Therefore, you must disqualify
yourself as a reviewer if 1) the applicant or consultants (if any) is
employed at your home institution; 2) you served either as thesis
advisor, postdoctoral advisor or a collaborator on a research project
or coauthor on a joint publication with the applicant within the
past four years; 3) you acted or will act as a paid consultant to the
company, or will gain some benefit from the project; or 4) you
have any affiliation or financial interest in the firm or the
investigators submitting this proposal. If you have a situation about
which you are uncertain, please contact the SBIR Office at
202-401-4002 for an opinion.
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Confidentiality: The Department of Agriculture receives research
proposals in confidence and is responsible for protecting the
confidentiality of their submission and contents. For this reason,
confidentiality must be maintained -- therefore DO NOT copy,
quote, or otherwise use material from this proposal. If you believe
that a colleague can make a substantive contribution to the review,
please consult us before contacting your colleague. When you
complete the review, please destroy this proposal and maintain its
confidentiality. If you are unable to review, please contact the SBIR

office, destroy the proposal and maintain its confidentiality.

Reviews: The SBIR program will be utilizing the new Web-Based Peer
Review System (PRS) that has been developed by USDA-CSREES.
Information about the PRS system is contained in the cover letter
that accompanies each proposal for review. If you are accustomed
to reviewing academically-oriented proposals, you will find SBIR
proposals to be different; they are narrowly oriented, have a more
applied focus, and most deal with a product or service. The
following points should be considered in preparing your review and
should receive approximately equal weight, except the first three

which should receive twice the value of the other points.

Scientific and Technical Feasibility: Evaluate the technical merit of
the proposed project and the appropriateness of the methods to be
used, with special emphasis on innovativeness and originality. A
proposal must contain adequate information to be reviewed as a
two year research and development project. The proposal must also

present a detailed research and development plan that clearly

indicates how the PI proposes to achieve the Phase II objectives.
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The most useful reviews point out the proposal's strengths and
weaknesses and include specific criticisms that you feel are

warranted.

Degree to Which Phase I Objectives were Met: The proposal should
list the Phase [ objectives and describe the Phase I results in
enough detail to permit a critical evaluation of whether the
objectives were fully met and technical feasibility established. It is
expected that this section will constitute a significant portion of the

proposal.

Importance of the Problem: Briefly discuss the importance of the
problem or opportunity and the anticipated economic or social
benefits of the proposed research. In your opinion can the
proposed work be judged to be in the public interest by satisfying
one or more of the following objectives, 1) develop sustainable
agricultural production systems, 2) protect natural resources and the
environment, 3) create a safe, nutritious and affordable food supply,
4) develop value-added food and non-food products from
agricultural materials, 5) enhance global competitiveness, and 0)

enhance economic opportunity and quality of life, especially for

people in rural areas
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SBIR Phase II Applications

The Phase II application includes two components: (a) Technical
Proposal - includes a description of the technical feasibility by
presenting results from Phase I, objectives, work plan, key personal,
outside services, etc (see section 3.3 (E) of the Request for
Application); and (b) Commercialization Plan - includes a brief
information about the company, Phase I outcomes, and relevant
technical objectives; potential market, customer and competition,
marketing strategy; intellectual property; and financing (see section
3.3 (Q).). Although the entire application is being mailed to you, we
need your assistance with reviewing the Commercialization Plan. As
a commercialization reviewer you are not expected to evaluate the

technical proposal.

Conflict-of-Interest: It is imperative that SBIR avoid even the
appearance of conflict-of-interest. Therefore, you must disqualify
yourself as a reviewer if: 1) the applicant or consultants (if any) is
employed at your home institution; 2) you served either as thesis
advisor, postdoctoral advisor or a collaborator on a research project
or coauthor on a joint publication with the applicant within the
past four years; 3) you acted or will act as a paid consultant to the
company, or will gain some benefit from the project; or 4) you
have any affiliation or financial interest in the firm or the
investigators submitting this proposal. If you have a situation about
which you are uncertain, please contact the SBIR Office at
202-401-4002 for an opinion.

Confidentiality: The Department of Agriculture receives research
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proposals in confidence and is responsible for protecting the
confidentiality of their submission and contents. For this reason,
confidentiality must be maintained -- therefore DO NOT copy,
quote, or otherwise use material from this proposal. If you believe
that a colleague can make a substantive contribution to the review,
please consult us before contacting your colleague. When vyou
complete the review, please destroy this proposal and maintain its
confidentiality. If you are unable to review, please contact the SBIR
office, destroy the proposal and maintain its confidentiality.

Reviews: The SBIR program will be utilizing the new Web-Based Peer
Review System (PRS) that has been developed by USDA-CSREES.
Information about the PRS system is contained in the cover letter
that accompanies each proposal for review.

The most useful reviews point out the proposal's strengths and
weaknesses and include specific criticisms that you feel are
warranted. The following points should be considered in preparing

your review:

Company Information: In vyour opinion can the proposed
product/service (or technology) fit within the overall objectives of
the company? Is the plan to bring the product/service into
commercial use consistent with the company's commercialization
philosophy? Does the company have the necessary business network
or a plan to develop the network that is needed for
commercialization? Does the company have the necessary expertise

to successfully commercialize the proposed product/service?

Market Information: Evaluate the market for the proposed project and

the appropriateness of the product/service to satisfy a customer
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need. The commercialization plan must contain adequate
information on the marketing and sales strategy; including a
description of the market (size, competition, customer
characteristics, etc); approach (development or penetration,
wholesale or retail); and a schedule showing the projected
timeframe from the end of Phase II until commercialization. Similar
information is needed for commercialization strategies involving
partnering with a manufacturing, marketing, and distribution
partner(s), i.e., size, competition, customer characteristics, and in
addition, such commercialization strategies should provide

information on the characteristics the final consumer market.

Additional Financing Prior to Commercialization: The
commercialization plan should indicate how they will raise the
necessary financing for Phase III commercialization. Evidence must
be provided to indicate that there is a plan for funding: a letter of
commitment for follow-on funding; a letter of intent or evidence of
negotiations to provide funding; a letter of support for the project
and/or some in-kind commitment; or any other specific plan to
secure additional funding that may be needed for the sustainability
of the business until commercialization (i.e., Phase III). These
documents are typically not contained within the commercialization
plan but should be included as an additional document in the

application package.

Protection of Intellectual Property: For those projects that have the
potential for producing new intellectual property, evaluate the
company's plan to protect the intellectual property that comes from

the proposed research. Would this plan provide sufficient protection
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and a competitive advantage in time-to-market or longer?

Commercialization from Previous SBIR Grants. Does the company
have a successful record of commercialization from previous SBIR
grants? If the company has not had a prior Phase II application,
the commercial potential should be evaluated based on the
proposed commercialization strategy and the financing plan. Lack
of prior experience may not adversely affect the funding potential.

Format: Proposal guidelines call for 1 inch margins with font size no
smaller than 11 point. If you feel the proposal has exceeded these
limits, you may wish to comment on this fact in your review.
Commercialization Plans are also limited to 10 pages but this page
limit does not include letters from consultants or subcontractors

and the letters indicating follow-on funding commitment.

Reviewer's Recommendation: Summarize your recommendation in
terms of the final action that SBIR should consider. Please do not
give your score in the text of your review, but instead check your
score at the top of the review screen that you will access through
the PRS system (excellent, very good, good, fair or poor). A rating
of excellent implies a high priority for funding, while a rating of

good suggests a low priority for funding. Lower ratings will have

little chance of funding.
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2= 7. Merkourakis, S., I. Calleja, and L. Delgado, 2007, “Environmental
Technologies Verification Systems,”. M| 4 & ETV - 1. =X & |I. 744

I. Objective

The objective of the US ETV program is to provide credible
performance data for

commercially-ready environmental technologies to help vendors in
selling innovative

technologies, and regulators and purchasers in making their decisions.
The verification is

carried out by public-private partnerships conducted through
competitive cooperative

agreements with non-profit making research institutes. A broad based
stakeholder process helps in choosing technologies, developing
protocols and approving verification reports whereas the US
Environmental Protection Agency (EPA) has the overall responsibility
of the program. The program is structured around a small number
(five in 2005) of specialised verification organisations. US ETV
follows a dynamic strategy where many different options are tested,
modified and improved. In this way, a number of the verification
organisations do not continue operation after the pilot phase and

new organisations are created.

In US ETV, technology performance is evaluated using generic test
protocols developed with independent stakeholder advice. The
technology is performed inside the system. The procedure of
stakeholder involvement is time consuming but enhances the
credibility of the system. All data and reports are publicly available.

The system provides no guarantee for performance. It declares that

the technologies have been tested under specific conditions and
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some of their characteristics have been measured. The buyer has to

apply specialised knowledge to rank the technologies.

0. Concept

The development of Environmental Technology Verification (ETV)
programs is a recent

phenomenon born in North America. Just as ecolabelling provides
guidance to consumers

seeking to purchase “environment friendly” products, verification
programs have been

designed as a means of accelerating market acceptance of innovative
technologies by

providing technology users with information about performance,
thereby decreasing the

uncertainty in purchasing decisions.

Purchasers of environmental technologies, the consultants that advise
them, the financial

institutions that fund them or the state and local permitters that
approve implementation, make decisions that have an impact on
public health and the environment. These decisions are based either
on data from past applications of old technologies or on
information supplied by technology vendors on the performance of
new technologies. Vendor-generated data are quite often viewed
with scepticism by all parties. Consequently, high performing
innovative technologies that have the potential to protect the
environment face a substantial market barrier. Generally speaking,
verification can be defined as the mechanism or process for

establishing or confirming the performance of a technology,

product or process under specific, predetermined criteria or
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protocols and adequate data quality assurance procedures.
Verification must not be confused with certification: verification
involves the independent assessment of a technology's performance
without any judgement of it. Certification usually goes one step
further by guaranteeing that the technology, product or process
meets specific

standards or performance criteria. That is why verification is most
useful in areas where

standards do not exist yet, in which case it may act as a standard

precursor, or in areas where standards are normally not applied.
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. System Development

The ETV program operated under a pilot scheme from 1995 to 2000.
Twelve pilot programs, each focusing on a specific technological
sector were initially established and other were added later on. Five
of these pilots, now called "Centers", continue operations, and an
additional one is still in its pilot phase (Table 1). In 2005 a new
program element that enhances technology prioritization, called
Environmental and Sustainable Technology Evaluations (ESTE) begun
operation. Additional schemes regrouped under the heading of
"Homeland security applications’ were initially launched within ETV,
but were consequently assigned to another EPA entity, the NHSRC
(National Homeland Security Research Centre) in the Technology
Testing and Evaluation Program6

. Another feature of the program is EPA's Environmental Technology
Opportunities Portal (ETOP), which provides links to programs that
help fund the development of new environmental technologies and
offers information on existing environmental technologies. The US
ETV verification program has put into practice a dynamic
operational concept, where changes and modifications are
continuously tested so as to improve the program.

All the VOs start operation under a pilot scheme that typically lasts
for four years. They then pass to an operational phase and take
the appellation "Centre'. The pilot phase of the whole ETV program
lasted globally from 1995 to 2000, even if pilot activities were still

in operation after 2000 as well. The VOs, operate in a flexible way,
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being able to choose their own operational scheme, provided that
they respect the ETV program guidelines and quality assurance
procedures (see §4.1 and 8§4.3 for an example of two US ETV

centers with a sensibly different operational approach).

IV. Organs of ETV

The role of the EPA's ETV team

EPA oversees the verification organisation and has the ultimate
responsibility of the system. The so called ETV team consists of
EPA employees actively working on the ETV program. Among their
tasks are to coordinate the overall program, including multi-year
strategies, objectives, operating principles, protocols, implementation
activities and annual budgets and to communicate the activities and
outputs to EPA, the Congress, customers and the general public and
give recommendations on future activities. The ETV staff works with
several ETV Centres, one for each technology category (and to

which a verification organisation and a stakeholder group is linked).

Verification Organisation

The Verification Organisations (VOs) are the public and private sector
organisations that hold cooperative agreements or contracts to
assist EPA in implementing the ETV program. They are responsible,
together with stakeholder groups and the EPA's ETV team, for the
selection of technology categories, which are under continuous
review and frequently change to reflect the changes in the
marketplace. They manage, supervise and conduct the verification
activities, develop, carry out and oversee test and quality assurance

plans in cooperation with technology vendors. They solicit vendor

proposals, prepare verification reports and verification statements at
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the completion of each verification. Each verification organisation
is contractually required to fully implement EPA's quality assurance

(QA) requirements.

Stakeholder groups

ETV relies on the active participation of environmental technology
information customers in technology-specific stakeholder groups,
one for each technology area. Stakeholders are experts in their
fields selected to represent the interests of technology developers
and buyers, consulting engineers, industry associations, public
interest groups and government, i.e. the end users of verification
information in general. They meet several times a year and provide
valuable input to the program making sure it serves real market
needs. The stakeholders volunteer their time to assist in developing
protocols, prioritizing types of technologies to be verified, reviewing
documents, and designing and implementing outreach activities to
the customer groups they represent. In recent years, stakeholders
have also played a major role in developing collaborative
relationships to support ETV verifications through cash and in-kind
contributions from the organisations they represent and other
organisations they are associated with. Cumulatively, ETV has had
more than 1200 stakeholders in numerous stakeholder groups. In
2005, ETV had more than 300 active stakeholders that participated

in the program.

Technology Vendors
The program is open to all vendors of commercial-ready

environmental technologies, both domestically and internationally.

The program is open to any technology but as mentioned,
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stakeholder groups are asked to help setting priorities. After a
technology category is selected, all relevant technology vendors are
contacted and this can be done in several ways (newsletter, web
publication). Vendors can also apply spontaneously. Regarding the
outcome of the verification, vendors may choose not to have a
verification statement issued or they can even withdraw from the
program before testing if they so wish. They can also request a
retest at their own expense. It is the responsibility of the vendor to
contribute by providing advice to the verification organisation for
the draft test/QA plan, paying a participation fee, providing
commercially ready units for the testing as well as operation and
maintenance support and review of the verification report. Once
the verification has been successfully completed, the vendor
receives the completed report and statement and from there on, he

can use the logo to advertise his product.

Funding

Costs for the verification per vendor range between $5,000 and
$100,000 each, depending on the complexity of the test and the
number of participants sharing the cost. The original goal when the
pilot started was to have a complete private sector sponsorship
within three years. This was revised later on and it was considered
that, at least in the short term, 10 to 20 % of ongoing costs would
have to be paid by EPA to keep the activity viable. By 2001, it was
expected that vendors would pay the full cost of testing and
possibly the partial cost of quality assurance oversight as well as
report writing. However, still in 2003, EPA’s contribution of $ 3

million was still nearly three times as large as the vendors

contribution. This issue is discussed in more detail in §2.1.4, §4.1
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and 8§4.3

Selection criteria

During the pilot phase, five different criteria were used in order to
prioritize technology

categories and at the same time test the system itself.

* address important environmental needs

* present substantial business opportunities for the private sector

* involve multiple developers and vendors

* address the full range of environmental media

* test a variety of verification organisation types

The first three criteria were technology specific and were used as a
screen for technologies. The last two criteria were used in a more
horizontal manner.

With the completion of the pilot and the move into full
implementation, priorities had to be established since it was
impossible to address all technologies that vendors may want to
have verified. The stakeholder groups assist ETV by representing the
marketplace for a given group of environmental technologies in
terms of need and feasibility. Three main criteria for selection are
considered:

* a legitimate environmental need for the technology

* at least one commercial-ready technology available for testing

* testing protocols available or capable of being developed within a
reasonable

timeframe and funds available within the constraints of ETV funding

The verification process

Once the definition of priority technologies and pre-screening

applications have been done, the development of a generic protocol
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and test plan follows and this is conducted by the ETV Centres,
with the agreement of EPA. The protocols provide testing guidance
for a particular technology category but not for a specific
technology. However, they should be detailed enough to allow for a
testing organisation to duplicate the test and obtain similar results.
Experimental design, equipment capabilities, field test sites, laboratory
test sites, quality

assurance, data handling, health and safety are some of the issues
that have to be tackled. Test plans provide detailed instructions for
the verification testing of a single technology during a specific test
event. These plans must be reviewed and approved by EPA, the
vendor, the verification organisation and the stakeholder group in
order to have the verification test conducted. Both protocols and
plans are publicly available on the ETV web site. The verification
test can then take place under the responsibility of the verification
organisation. The results along with the test data are publicly
reported. The program does not compare vendors by name but
innovative technologies may be compared to standard technologies
if appropriate. The same verification organisation drafts the
verification statements and reports, which are reviewed by EPA, the
vendor, as well as peer reviewers. EPA and the verification
organisation sign the report and statement and place them on the
ETV web site. The last step for EPA is to revise the generic
verification protocol for that particular technology category, so as

to take on board lessons learned during the testing procedure.

Lessons learned during the pilot phase

Three major changes were recommended based on the pilot phase

experience: simplification of the structure into six ETV Centres that
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focus on the most attractive market areas, emphasis on conducting
more efficient verifications and, lastly, greater involvement and
funding support from participating vendors, states and communities
which will benefit from the ETV verification. In total, by February
2007, more than 380 verifications were completed. Statistics show
that about 65 % of the vendors with verified technologies are small
business and there are as many as 40 vendors which have had
more than one product verified by ETV. Furthermore, care has been
taken to check for vendor appreciation and the following has been
found:

* 85 % said verification would not be as valuable if EPA was not
associated with it

* 73 % were using ETV information in product marketing in 2001

* 73 % believe customers will be impressed by ETV verification

* 92 % would recommend ETV to others

* 37 % said verification takes too long.

The last one is a common negative comment and ETV is regularly
seeking methods that will speed up the process, particularly in the
data analysis and report development stage. An overview shows that
the average for a totally completed verification is 16 months, where
typically 3 months are needed for the test plan development, 1
month for the actual testing and 7 months for report writing and
approval, but there is a great variation in these numbers.

The evaluation of the system with user satisfaction surveys is
discussed again in 8§2.9 and §5.3. Some timing data are given in
§4.7. International cooperationln total, 48 technologies from
international vendors have been verified by the ETV program,

18 from Canada, 7 from Japan and 20 from Europe. Furthermore,

ETV training programs have been delivered to Taiwan, Thailand,
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Malaysia, India and the Philippines. Interestingly, over 10 % of the
web site visits are from outside USA. Cooperation between similar
programs is desired, for instance between the US and the Canadian
ETV but also with different state based programs within the US.
Measures have been implemented in order to facilitate and pursue
mutual recognition and reciprocity tools have been established
between some programs. Nevertheless to date there is not a single
US ETV-verified technology that has benefited from a reciprocity

agreement.

V. System Funding

The ETV program has drawn the major part of its funds from EPA.
However, after a program redesign the situation in year 2005 was
the following: a part of the ETV centres would continue to be
funded by EPA while the remainder were given the option of
continuing operation, but would have to seek other sources of
funding

. ETV would continue to provide quality assurance, technical support
and signature of the verification statements to these centres. The
analysis of the financial scheme of the US ETV system is based on
a number of internal reportsl0 that were courteously provided by
US ETV11,12,13,14,15. These reports cover years 2001 to 2005, but
include information on previous years as well. They contain a
wealth of information on financial contributions of the system
funding parties, data on how the contributions were allocated and
expended by the centres, average verification costs by technology,
timing data etc. This chapter examines the various elements that

constitute the verification costs and their relative weightl6. The

contribution of the vendor to these costs is also estimated
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Figure 2 : Expenditures and In Kind Contributions in the US ETV system
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Figure 2 shows the expenditures of the system through years 2002 to

2005, related to the various contributing sources. It can be seen

Figure 3 : Expenditures and In Kind Contributions distribution in the US ETV system
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that EPA covers the major part of these expenses.

EPA total corresponds to the sum of the so-called Base ETV funds
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and the Homeland security funds, which were calculated separately,
given the specificity of the Homeland security program. Base ETV
funds experienced a decline during the years 2002 to 2004 but this
is less true for the sum of the EPA funds. In fact total funds
provided by EPA have decreased only in year 2005, when the
Homeland security funds were transferred out of the ETV system
(Table 1). The figure shows, together with the expenditures, the
in-kind contributions18 of the vendors and other stakeholders.
These correspond to non-reimbursed labour hours, testing facilities
and analytical support, travel costs etc.

Figure 3 shows the relative expenses allocated to the various fund
sources for the same years as Figure 2. Mixed EPA funds amount to
an average of 75 % of total funds and this amount rises to 80 % if
in kind contribution is not included in the calculation. In kind
contribution was broken down to the part corresponding to vendors
and to the part corresponding to other stakeholders. Figure 3 shows
that in-kind contributions represent a substantial part of nonwEPA
contributions. For vendors, in between 15 and 40 % of total vendor
contribution for the years 2002 to 2005 was in the form of in kind

contribution, which is an important percentage of a vendor's ETV

budget
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Environmental Technology Verification Program

www.epa.gov/ety

What Is ETV?

ETV's Goal

The EPA Environmental Technology Verification Program (ETV) develops test protocols

and verifies the performance of innovative technologies that have the potential to
improve protection of human health and the environment. ETV was created in 1995
to help accelerate the entrance of new environmental technologies into domestic and
international markets. For the past 18 years, ETV has operated as a public-private
partnership through cooperative agreements between EPA and private non-profit testing
and evaluation organizations. ETV will conclude operations at the end of 2013.

The goal of ETV has been to provide credible
performance data for commercial-ready
environmental technologies to speed their
implementation for the benefit of stakeholders
such as purchasers, permitters, vendors,
financiers and the public.

ETV Accomplishments: 18 Years (1995-2013)

Verified Technologies and

Testing Protocols

ETV has verified the performance of nearly 500 environmental
technologies, including:

+ 179 technologies for air, water and soil or surface monitoring
* 70 air pollution control technologies

* 52 drinking water treatment technologies

* 32 greenhouse gas reduction or mitigation technologies

* 37 ground and surface water quality protection technologies
27 pollution prevention technologies.

ETV also has developed nearly 100 generic testing protocols to promote
uniform, controlled testing for classes or categories of technologies.

Following September 11, 2001, ETV quickly responded to the need
for technology performance information by homeland security officials
and emergency first responders. From 2001 to 2004, ETV verified
the performance of 69 monitoring and treatment technologies for safe
buildings and water security applications.

Beginning in 2005, ETV began conducting Environmental and
Sustainable Technology Evaluations (ESTE)}—these projects helped ETV
respond directly to EPA's need for credible performance information

on technologies with potential to address high-priority Agency
challenges. ETV has verified the performance of 12 technologies
through ESTE projects, including microbial-resistant green
building materials, test kits for lead in paint, biomass co-fired
baoiler fuel products and grouting materials for water infrastructure
rehabilitation.

In 2013, an additional 20 or so technologies are in process of
being verified, including baghouse filtration products for control of
fine particulate matter emissions; ultraviolet, ozone and alternative
inactivation, disinfection and oxidation technologies for drinking
water treatment; advanced energy and green building or energy
efficiency technologies; black carbon monitors; leak detection
devices for blended fuel underground storage tanks and others.

Vendors and Collaborators

Key benefits of ETV have included facilitating technology
acceptance and permitting at the state and local levels, providing
credible data to purchasers and leveling the playing field among
vendars through standardized tests and objective reporting.

More than 80 percent of ETV vendors surveyed during the program's
pilot peried (1995-2000) rated their averall experience with ETV

as positive, more than 90 percent said that they would recommend
ETV to others and 75 percent indicated that they would submit
another technology for ETV verification. To date, around 80 vendors
have had multiple products verified by the ETV Program.

+ LS. states have used ETV-verified

The U.S. ETV Program is one of the most
comprehensive environmental technology
verification programs in the world and has
been used as a model by international
organizations interested in establishing
similar verification programs. From 2007
to 2010, the U.S. program participated
as a founding member of the International
Working Group on Environmental
Technology Verification (IWG-ETV). The
goal of the IWG-ETV has been to develop
an international approach to verification
that will allow mutual recognition—"Verify
Once, Accept Everywhere.” Canada, as

a member of the IWG-ETV, submitted a

including commendations from

the National Advisory Council for
Environmental Policy and Technology

and EPA's independent Science Advisory
Board. Program scientists, staff and teams
have received four EPA Bronze Medals for
Commendable Service over the past 10
years for support of verification activities.

ETV's web site currently receives an
average of 49,000 hits and 9,700 new
user sessions per month. In 2012, the
site received over 537,000 hits and
116,000 new user sessions. At its peak
in 2006, the site received over 3 million

performance information in drinking

water regulations and guidance. In 2010,
NSF International, in cooperation with

the Association of State Drinking Water
Administrators, conducted a survey of

state drinking water agencies: 35 states
reported that they recognize ETV reports for
drinking water treatment systems, mostly
through palicy, and 31 states responded
that they would allow for reduced pilot
testing of drinking water treatment systems
for products with acceptable ETV reports.
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ETV stakeholders represent the
interests of end-users of verification
information and have volunteered their
time to assist in developing protocaols,
prioritizing technologies to be verified,
reviewing documents and designing
and implementing outreach activities
to the customer groups they represent.
Cumulatively, ETV has had the support
of more than 1,200 stakeholders in
numerous stakeholder groups and
technical panels.

ETV has served a broad group of
customers, including state regulators,
EPA program offices and regions,
municipalities, vendors, trade
organizations and others. Support
from collaborators, combined with
their technical input, has helped

raise the quality and relevance of ETV
information. ETV collaborators have used
ETV information to support technology
decisions and regulatory development.

ETV collaborators, including vendors,
private-sector entities and federal, state
and local government agencies, have cost-
shared with ETV to complete protocols
and verifications. In fiscal year 2012,
ETV received $1.4 million cash and
in-kind support—approximately 95.3%

of total program funding—from outside
organizations, including EPA program

and regional offices. Since 1996, ETV
vendors have contributed more than $8.1
million (cash) and other organizations have
contributed more than $23 million (cash)
to verification. ETV has received more
than $5.7 million in in-kind support from
vendors and others over the life of the
program.

International
Participation

+ Al |east ten states—MNorth Carolina,
Florida, Idaho, Pennsylvania,
Washington, Minnesota, Oregon,
Montana, Virginia and Maryland—
currently use ETV protocols in the
evaluation of alternative technologies
for wastewater treatment.

+ The South Coast Air Quality
Management District's Rule 1156,
Further Reductions of Particulate

“The timely, accurate data obtained from this (ETV) testing has helped guide

NYSERDA's program and has been valuable in program metrics assessment. |n

addition, with the performance data developed under this program, technology buyers,

financiers and permitting authorities in the United States and abroad will be better

equipped to make informed decisions regarding environmental technology purchase

and use."

request to the International Standards
Organization (130) to develop a protocol for
environmental technology verification as
an internationally accepted standard. 150
has agreed to move ahead to develop this
ETV protocol. EPA plans to participate in
the 1S0 process to ensure the knowledge
gained from the U.S. program is captured
in the international standard.

To Learn More
about ETV

Visit ETV's Web Site, www.epa.govietv.
Verification reports and statements,
protacols and test plans and other
program resources are available on the
ETV Web Site.

The U.S. ETV Program has verified the
performance of 60 technologies developed
by 45 vendors from outside the United
States and has participated in several

bi- and tri-lateral joint verifications under
international ETV efforts with ather
countries.

Recognition
and Outreach

ETV has received national recognition,
pesticide risk assassment and labeling
requirements. OPP intends to use
verified drift-reduction technologies
in its pesticide risk assessments and
registration decisions. The ETY ESTE
spray drift project is discussed in the
draft pesticide registration notice
for spray drift entitled “Pesticide
Registration Motice 2008-X Draft:
Pesticide Drift Labeling.”

James Foster, Praject Manager for
Transportation and Power Systems Resaarch,
New York State Energy Research & Development Authority (NYSERDA) (2010)

hits annually. International interest in the web
site has remained constant—approximately 25
percent of new user sessions on the web site
are from entities outside the United States.

Outcomes and Impacts

ETV has had a wide array of positive impacts
on public health and the environment.
Notable program outcomes include:

pallutant reductions from actual or projected
applications of the technology, projected
reductions in the cases of illnesses and
disease due to pollutant reductions, economic
benefits from pollutant reductions, renewable
respurce use and generation, health and
environmental outcomes due to actual or
projected applications of the technology,
reductions in the frequency and length of site-
specific pilot testing and pilot testing costs
and use in regulation development, guidance
documents and permit applications.

In 2006 and 2010, ETV published three
volumes of an outcomes case study report,
Environmental Technology Verification (ETV)
Program Case Studies: Demonstrating
Program Outcomes. The three booklets, which
cantain 17 case studies and one update,
document the positive impacts ETV has had on
public health and the environment.

Some examples of ETV cutcomes include:

ETV Verification
Centers

Advanced Monitaring Systems Center
Douglas Grosse, EPA

(513) 569-7415
grosse.douglas@epa. gov

Amy Dindal, Battelle

(561) 422-0113
dindala@battelle.org

Air Pollution Contral Technology Center

- 221 -



JJZH[o| 2

AZ(HY) HE WY Y EY WO A7

CUITENLY USE E |V Protocols I e
evaluation of alternative technologies
for wastewater treatment.

The South Coast Air Quality
Management District's Rule 1156,
Further Reductions of Particulate
Emissions from Cement Manufacturing
Facilities (adopted November 4, 2005;
amended March 6, 2009) states, “In
lieu of annual testing, any operator who
elects to use all (ETV) verified filtration
products in its baghouses shall
conduct a compliance test every five
years." Rule 1155, Particulate Matter
Cantrol Devices (adopted December

4, 2009) requires the installation and
use of ETV-verified filtration products
by baghouse facility operators to meet
particulate matter emission standards
if established emission limits are
exceeded by the facility.

TEEISITation Qecisions. IMe EIV ESIE
spray drift project is discussed in the
draft pesticide registration notice

for spray drift entitled “Pesticide
Registration Notice 2008-X Draft:
Pesticide Drift Labeling.”

MSF has established the Public
Drinking Water Equipment Certification
Program to help streamline testing
required by state permitting processes
and offer water technology companies
opportunities for marketing innovative
systemns. The certification program
includes validation testing based

on ETV protocols. NSF has also
established a customized testing
program for new and emerging
technologies to complement ather
government and private research
programs. The program utilizes
independent experts in a stakeholder

- [ 4 -
“It can't emphmimm that ETV ignited d'ur company and its growth

The EPA Office of Pollution Prevention
and Toxics’ Lead Renovation, Repair,
and Painting Program requires

ETV testing or equivalent approved
testing for recognition of lead paint
test kits. ETV is referenced in Lead;
Renovation, Repair, and Painting
Program; Final Rule (40 CFR Part
745), which includes a lead test kit
recognition program. The recognition
program references ETV as the testing

o
%valua on g% ¥

very unigue way, you cal ver pu
come a cmnemto%ompany s existence, and it allows

Claude Smith President, international Wastewa,

sl

ala)

feedback process similar to that used
under ETV.

ETV evaluation of leak detection
technologies will help the EPA Office of
Underground Storage Tanks and state
agencies determine which technologies
will effectively detect releases from
underground storage tanks containing
biofuel blends.

To learn more about ETV, visit www.
epa.goviety. Verification reports and
statements, protocols and test plans and
other program resources are available on
the ETV Web Site.

organization that will be used to
evaluate the test kits.

The EPA Office of Pesticide Programs
(OPP) is using ETV and its pesticide
spray drift research to develop

{513) 569-7415
grosse.douglas@epa.gov
Amy Dindal, Battelle
(561) 422.0113
dindala@battelle.org

Air Pollution Contral Technology Center
Mike Kosusko, EPA

(919) 541-2734
kosusko.mike@epa. gov

Jason Hill, RTI International
{910) 541-7443

jhill@rti.org

Drinking Water Systems Center
Jeff Adams, EPA

{513) 569-7835

adams. jeffi@epa.gov

Bruce Bartley, N5F International
(734) 769-5148
bartley@nsf.org

Greenhouse Gas Technology Center

Mike Kosuske, EPA

{219) 541-2734

kosusko.mike@epa.gov

Tim Hansan, Southern Research Institute
(913) 282-1052
Hansen@southernresearch.org

Water Quality Protection Center
Ray Frederick, EPA

{732) 321-6627
frederick.ray@epa.gov

Tom Stevens, NSF International
{734) 769-5347
stevenst@nsforg

ETV Program Staff

Teresa Harten, Program Director, EPA
{513) 569-7565
harten_teresa@epa.gov

Abby Waits, EPA

{513) 569-7884
wiaits.abby@epa. gov

Julivs Enriquez, EPA

{513) 569-7285

enriguez. julivs@epa.gov
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The same exercise is repeated in Figure 8 and Figure 9 for the
verification costs. In Figure 4, the vendor contribution was
compared with total verification costs and it was found that it
varied between 10% and 18 % for years 2002 to 2005. This
contribution is not sufficient even for covering the testing costs as
can be seen for the whole range of years shown on Figure 8.
Figure 9 shows that testing is always the most expense intensive
element (35%), followed by

the development of verification reports (20%), test plans (18%) and
protocols (16%). Technology solicitation and selection, and audit
costs occupy the two last positions with 6% and 5% of total
verification costs respectively. As it could be intuitively expected,
technology testing needs the biggest amount of funds. The
development of verification reports follows in the distribution of the
costs, and this is a consequence of the design of the system, where

very detailed verification reports are edited and published,

containing a lot of useful information available for technology
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users.
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OProtocols
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- 224 -



s
Jfu

2E It ZEUGSSZE X HAAAY 2ot EE) H0IRFH

Act on Public Procurement and Concession Contracts

Section 2

Aims of the Act

2)

Contracting entities shall endeavour to arrange their procurement
operations so that procurements can be implemented with optimal
economy, quality and orderliness, taking advantage of existing
competitive conditions and allowing for environmental and social
aspects. To reduce the administrative functions involved in
procurement, contracting entities may use framework agreements
and make joint procurements or benefit from other opportunities

for co-operation in competitive tendering for public procurement.

Section 72

Use of labels in the description of a procurement

(1)

In the description of a procurement, in the criteria for determining
the most economically advantageous tender set out in the call for
tenders, or in the terms and conditions for implementing the
agreement, a contracting entity may require certain labels as proof
that the procurement satisfies the required environmental, social or
other characteristics. A certain label may only be required if all of

the following terms and conditions are satisfied:

1) the label requirements only concern criteria that are linked to the

- 225 -




JdHO|2 AS(EY) M BRE 3 =Y T F+

subject-matter of the procurement agreement and are appropriate
for specifying the characteristics of the public works contracts,
goods or services that constitute the said subject-matter:;

2) the label requirements are based on objectively verifiable and
non-discriminatory criteria;

3) the labels are established in an open and transparent procedure in
which public authorities, consumers, social partners, manufacturers,
distributors, non-governmental organisations

and other relevant stakeholders may participate;

4) the labels are accessible to all interested parties;

5) the label requirements are set by a third party over which the

supplier seeking the label cannot exercise a decisive influence.

)

If the contracting entity does not require the procurement to satisfy
all of the requirements imposed for the label, or if the label
includes requirements that are unrelated to the procurement, then
it shall specify the requirements related to the procurement and
imposed for the label to which it refers. A contracting entity
requiring a specific label shall accept all labels confirming that the
subject-matter of the procurement satisfies corresponding

requirements.

(3)

The contracting entity shall accept other appropriate means of proof
if a tenderer, for reasons beyond its control, has been demonstrably
unable to secure the special label notified by the contracting entity

or a corresponding label within the prescribed time limit. Technical

documentation of the manufacturer shall constitute such means of
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proof, provided that the tenderer concerned proves that the public
works contracts, goods or services that it has supplied satisfy the
requirements imposed for the particular label or the particular

requirements notified by the contracting entity.

Section 90
Management and quality assurance measures in environmental aspects
(1)

The contracting entity may request a candidate or tenderer to report
on environmental impact management measures to be taken when
implementing a public works contract or performing a service. When
the contracting entity requires certificates issued by independent
bodies attesting that a candidate or tenderer satisfies the
requirements of environmental management standards, it shall refer
to the European Union eco-management and audit scheme (EMAS)
or recognised environmental management systems, or to European
or other environmental management standards that recognised

institutions have certified based on international industry standards.

2)

The contracting entity may ask a candidate or tenderer to report on
quality assurance measures. A contracting entity requiring
certificates issued by independent bodies attesting that a candidate
or tenderer satisfies the requirements of quality assurance standards,
including accessibility for persons with disabilities, shall refer to
quality assurance systems based on the relevant European standards
series for the industry that are certified by bodies conforming to

the European standards series concerning such certification. The

contracting entity shall also accept corresponding certificates issued
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by bodies in other European Union Member States, and certificates
of corresponding quality assurance measures submitted by

candidates and tenderers.

3)

The contracting entity shall also accept other evidence of
environmental management or quality assurance measures if a
candidate or tenderer has, for reasons beyond its control, been
verifiably unable to obtain the certificates referred to in subsections
1 or 2 within any time limits that may have been imposed for
them. It shall be a condition that the candidate or tenderer shows
that the environmental management or quality assurance measures
based on other evidence correspond to the requirements of the

environmental management or quality assurance standards.

Section 95

Life-cycle costs

(1)

The contracting entity may apply life cycle costs as a criterion for
evaluating the costs of a procurement. The life cycle costs shall be
the procurement costs incurred by the contracting entity or other
users of the procurement, the operating costs, the maintenance
costs and costs at the recycling and waste disposal stage, and other
costs over the life cycle of the public works contracts, goods or

services.

@)

Life cycle costs shall also include costs incurred from external

environmental impacts and associated with the procurement over its
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life cycle if their monetary value can be determined and verified. A
further condition of considering costs incurred from external

environmental impacts shall be that:

1) the evaluation method is based on objectively verifiable and
non-discriminatory criteria;

2) the evaluation method does not unduly favour or discriminate
against certain suppliers;

3) the evaluation method is accessible and available to all interested
parties; and

4) supplying the information required for cost calculations will not

require unreasonable effort from suppliers exercising normal

diligence.

®)

A contracting entity that assesses the costs using a life-cycle costing
approach shall indicate in the procurement documents the data

that tenderers and candidates must provide for the cost calculation

and the method that it will use for calculating the life-cycle costs.
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The goal of the Government

Of the Government on the criteria for public procurement of food
and food services. The purpose of this Decision in principle is to
provide guidance on public food and procurement in accordance
with good manufacturing practice and in production conditions, e.g.
good cultivation of the field methods, nutrient recycling,
appropriate plant protection and animal welfare health and safety

and food safety.

The decision-in-principle supports the objectives of Prime Minister
Juha Sipild's government competitiveness of Finnish food
production. It complements other public food procurement

strategies.

Government principles

The Government requires that in public procurement of food and
food services, the lubricating high quality and overall economic
sustainability. This will be achieved the use of food and food
services in procurement produced using environmentally sound
farming and production methods and in ways that promote vitality

and food safety.

Contracting entities may impose different requirements not only on
tenderers but also on the object of the glove, ie food. However, it
is a condition that the requirements are related to the procurement
and are relevant to the comparison of tenders. Required it must not
unduly restrict competition or seek to favor or discriminate against

any tenderer. The criteria and criteria for the comparison are set
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out in the call for tenders.

Detailed product group criteria can be presented for at least the
following characteristics of the food:
freshness, homogeneity, traceability, salt and fat content

concentration, organic, bacterial count and safety.

It is possible to use other criteria that take into account the
non-discrimination of tenderers, such as the delivery time, loss
management, information on the origin of raw materials for
processed products and compliance with nutritional

recommendations.

The above criteria may include, for example, the following aspects,
which may be may, where appropriate and at their discretion, be

used in procurement procedures:

- public kitchens procure primarily organically produced milk the
country of origin of the berries and vegetables and the holding /
collection area are and are indicated be able to be used without
heating

- in the case of cereal products, the country of origin of the raw
material and the country of processing of the product shall be
indicated

- the origin, the farming condition and the production method of the
washed potatoes are indicated

- Salmonella and drug residue freedom for milk, meat and egg

products is based monitoring and verification system

- pigs have a tail and space for more than a certain required number
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of square meters / pig
- poultry products come from holdings where the beaks are not cut
- the country of origin of the fish is indicated and whether it is wild

/ farmed or responsible requested

In addition to traditional procurement, in line with the government
program, public procurement. They are carried out in close
dialogue between the subscriber, the producer and stakeholders, for
example to increase production efficiency or product carbon
footprint or life-cycle environmental impact or overall cost
reduction. Innovations that increase competitiveness may also be
related to other factors. Examples of this include the use of
renewable energy sources in promotion of agro-ecological
symbioses, commercialization of fish or the development and use of

domestic plant proteins in food products.

The Government recommends that all other public procurement
entities as well as companies subject to corporate governance

comply with the above principles and goals.

On 30 December 2015, the Government has decided that certain
strategic objectives of the previous government the guidelines
remain in force. These include the decisions in principle adopted in
2013 set as an organic development program and organic
development objectives for the year 2020 as well as a local food
program and targets for the development of the local food sector
by 2020. Accordingly, it is still relevant to encourage municipalities

and provinces increase the share of local and organic food based

on freshness and quality in excited. Related to this are the
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decisions made in 2013 on principles of sustainability on the
promotion of environmental and energy solutions (cleantech
solutions) in public procurement Sustainable Consumption and
Production “Less Wisely”. For example, the target has been set for
food served in public kitchens to be 20 percent is organic by 2020.
In particular, efforts are being made to increase the share of

organically produced milk in public procurement.

Measures to further the objectives of the report

Establish a project to develop a practical procurement guide on the
application of the criteria. Guide drawn up as part of a package on
sustainable development, taking into account the including
nutritional recommendations. For example, animal quality the design
and implementation of a label indicating the support criteria.
Improve the planning of food and food service procurement. This
market surveys and dialogue with potential suppliers before starting
the acquisition. Procurement of food and catering services on the
basis of the criteria set out here requires long-term and strategic
procurement planning for food service(including menu planning) in
a product and season procurement expertise and the support of

political and civil service management in for film activities.

The Government encourages municipalities and provinces to include
service or procurement objectives and principles that promote good
environmental performance farming practices and production
conditions conducive to animal welfare and health into account in

procurement.

Impact assessment
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Environmental effects

By placing public procurement on the environment and animal
welfare and health objectives can contribute to the development
and creation of new solutions new markets in the country.

Environmentally good farming methods reduce water bodies and
groundwater nutrient loading and erosion as well as residues of
plant protection products in soil and at work. Accurate use of

inputs and nutrient recycling saves limited natural resources.

The European Commission has commissioned a study to assess the
environmental the impact of these considerations on the total cost
of procurement and the greenhouse gas emissions. Financial savings
in the seven most advanced European The ten main product groups
in the Member State and greenhouse gas emissions were reduced by

a maximum of 25%.

Economic effects

According to practical experience, new, higher quality solutions may
not be more expensive than those already on the market, especially
in view of the in-service and life cycle costs. In addition, new
solutions, practices and technologies productivity and quality of

public services and acceptability.

Long-term procurement planning and environmentally sound farming

practices demanding and developing production conditions

conducive to animal and animal welfare; cooperation with the
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market will improve the governance of public to respond to future
prosperity and environmental change and resource adequacy
challenges. Good for the environment farming practices and
production conditions conducive to animal welfare the setting of
procurement targets also has a positive effect on the regional
economy. The measures of the decision-in-principle will be
implemented within the limits of the appropriations approved by
the Government within the framework of the framework and the

appropriations allocated by Parliament.

Business impact

As a result of the implementation of the Government's
decision-in-principle, access to the food chain will take place
significant additional investment. In addition to the direct effects,
public procurement also has an indirect effect on companies

effects, for example as reliable references.

Public procurement also creates new opportunities for small
producers in the region and employment, which in turn increases
tax revenues. Innovative solutions municipalities will improve their
attractiveness and  strengthen agricultural regional economic

importance.

Health effects

In public procurement of food and food services, mass catering
should be kept in mind central role as part of Finnish food culture
and its importance for health, employment as a custodian of the

rule of law and general well-being. For this reason, public

procurement quality should be taken into account in accordance
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with the criteria of the nutritional recommendations.

Strong follow-up to the Government's decision-in-principle

Each administration shall take into account the objectives and

measures of the in accordance with the principle of transparency.

The Ministerial Working Group on the Bioeconomy and Clean
Solutions is evaluating the decision-in-principle implementation on
a regular basis. In connection with the evaluations, the Ministerial
Group shall issue, as appropriate recommendations to improve the

implementation of the decision.

As a basis for the assessment, the Ministry of Agriculture and Forestry
will commission a survey the use of the criteria in accordance with
the decision-in-principle in 2018. For the same purpose, 3 pilot
sites will also be selected to monitor the changes in procurement

of supplies and food services in the coming years.

The decision-in-principle is actively communicated to public
procurement organizations and other public procurement entities, as
well as in various agri-environmentalat events organized by

administrations.
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Green PP Circular PP
General green objectives (A, B, C, D,
E, F, G, H) General circular objectives (A, B, E)

Specific green targets (none)
Using ecolabels as tool for GPP (A, B,
C, D, E, F, G, H)

Focusing on end—user demands (A, B,

Specific circular targets (none)
CPP pilot projects (A, B, C)
Recycled content in products (B, C, F,
G)

Procurement C, D, E F, G, H) Supplier takeback and disposal of
policy Applying EU GPP criteria (none) packaging (B, C, D, E, F, G, H)
Practices Using TCO or LCC (B, C, D, E, G) Leasing/renting (A, B, C, D, E, H)
Using green criteria as minimum Reselling used products (E, F, G, H)
requirements (A, B, C, D, E, F, G, H) | Potential to buy used products (none)
Using green criteria as award criteria Potential to refurbish products (C, G)
(A, B, C, D, E F, G, H) Supplier takeback or buyback of
Increasing share of organic food (A, B, products (C, E, F, G, H)
C, D, F, H)
Involving end—users in defining Involving end—users in defining needs
. o (A, B, C)
functional objectives (A, B, C, D, E, F, . ) - .
Involving end—users in defining circular
G, H) .
Internal potentials (B, C)

Collaboration

Involving end—users in defining green
objectives (A, B, C, D, E, F, G, H)
Involving env, department in defining
green objectives (A, B, C, F, H)

Involving env, department in defining
circular potentials (C)
Political support for CPP pilot projects
(A, B, C)

External
Collaboration

Involving legal consultants to ensure

compliance (A, B, C, D, E, F, G, H)

Involving env, consultants in GPP (A,
B, G)

Involving suppliers through market
dialogue to promote GPP (A, B, C,
D, E, F, G, H)

Using JMPO as a knowledge partner
for GPP (B, D, E, F, G)

Using Ecolabelling DK as a knowledge
partner for GPP (A, B, C, D, E, F,
G, H)

Using POGI as a knowledge partner for
GPP (A, B, C, D, E, F, G)

Involving legal consultants to explore
new CPP procedures (B, C)
Involving env./other consultants in CPP
(A, B, C, F)

Involving suppliers and other
stakeholders through market dialogue to
promote
CPP (A, B, C, D)

Using JMPO as a knowledge partner
for CPP (D, F, G)

Using Ecolabelling DK as a knowledge
partner for CPP (A, B, C, D, E, F, G,
H)

Using POGI as a knowledge partner for
CPP (A, B, C, G)

Using other networks and organizations
as knowledge partners for CPP (A, B,
C)
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