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<1870HEE &HX|o| Sfj=H B>
HISTORICAL DATA: 1870-1993 _ , LATEST DATA: 1993-PRESENT

300/ @, _n -
s o e I S4B A2 (21004 GJAFX]) — O|24F 70m 7Hs
g 200 g
ST T 1 /«-/’ o 0] 242 & & 2 (USEPA): 0.5~2m
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- T i 27| 7| & B 84431 8| 0| 1SCCO): 0.8~1.9m
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(%™ : Global Ciimate Change, NASA) ! !
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Typical U.S. household 18.58 tons/yr
Flying Seattle-Orlando round trip 1 ton/passenger
Average U.S. automobile 7 tons/yr
1 ton of portland cement manufacture 0.27 tons
1 mature tree CO, removal 48 Ibs/yr

1 Seattle to Orlando round trip flight = 42 trees for a year

1ton of portland cement = 11 trees for a year

Typical U.S. household = 774 trees for a year

My Seattle-Ocean Shores auto trip = 1.28 trees for a year

(*: Muench, 5.T., Ainderson from University of Washington (2009). TRE Conference (lan.15).)

From energyrace (www.energyrace.com)

picture is from Dave Ames, Cohasset High School in Mass 9™ grade physics.
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The Top 50 Green Contractors
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Based on contracting revenue from registered sustainable projects

A SUFF  sML TOTLREV:
1 SKANSKA USA INC., Whitestone, N.Y. 125 1,3009 %
2 THE TURNER CORP., New York, N.Y. 260 12760 15
3 BOVIS LEND LEASE, New York, N.Y. 155 6449 13
&  SWINERTON INC., San Francisco, Calif.
T L L e
& HUNT CONSTRUCTION GROUP INC., Scottsdale, Ariz. .
T
8
L]

10

7006 GREEN REVENUE|
GILBANE BUILDING CO., Providence, R.L. RANK ACCREOTTED. M % OF
WATHAWAY DINWIDDIE CONSTRUCTION 0., San Francit = < Rl s UL
WILLIAM A BERRY & SON INC., Danvors, Mass. S LT TURNER COM; el el L 10ES 182
S 2 PERINI CORR,, Framingham, Mass. 188 256200 46
3 HENSEL PHELPS ©0,, Greeley, Colo. 25 200631 63
4 CLARK GROUP, Bethesda, Md. 204 191841 4
5 WEBCOR BUILDERS, San Maleo, Cai. 105 163572 84
6 BOVIS LEND LEASE, New York, N.X. 30 151975 29
7 GILBANE BUILDING CO.. Providence, Rl 21 150770 47
The Top 100 Green Design FirMS se—sisss e, v o s 1 2t
(Based on design revenue from registered sustainable projects) UCTION, Dallas, Texss 157 100035 4
200 coepu peene ITRACTING £0., Baitimore, M. 4 102325 25
B e
o W s mws
ipment 1 HOK, St. Louis, Mo. 612 15145 B

URS CORP, San Francisco, Callf.
GENSLER, San Francisco, Calif.
HKS INC, Dallas, Texas

FLUOR CORP, Irving, Texas

THETOP 100 GEENDESGNFIRNS

o=

1 HOK, St. Louls, Mo. 838 19754 26

2 URS CORP., San Francisco, Calif. 219 19600 4
3 PERKINS+WILL, Chicago, Ill. 900 137.00 33
4 AECOM TECHNOLOGY CORP., Los Angeles, Callf. 457 13140 3
5 HKS INC., Dallas, Texas 275 10833 26

From the Turner Construction website:

ol=at gl

A2 oA Ao 888

Green projects are:

Projects

30% of 2008 revenue
—> 4,0% of backlog

50% of new sales
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A

o TN — IEEE- 7
2= 7,000 ~ 12,000 tons -
I

@ 600 ~ 1,000 households
k CLEPNE y.

249 3 ~ 8 terra joules

Il
E 500 ~ 1,200 households
A (13 AH[EH 4

= 500 ~ 1,200 tons = 2,500 tons

@ 70 ~ 160 households @ 1.250 households
o (14 AH[E) ) \_ (1 AH|2H )

(E™: Muench, 5.T., finderson, L., Hatfield, 1.F., Hoester, LR., & SQderlund, M. et al. (2010), Greenroads Rating System v1.0. (LL. Anderson and 5.7. Muench, Eds.). Seattle, WA: University of
Washington. Reorganized by the author)
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Green Infrastructures is

Itis a
for your organization to be competitive in global market.

olmat (E5 A%

RRRR

FH S A 1

So, Do you want to be a problem maker?
or

a PART of SOLUTIONSs?
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g g Z2n 0|M§}EM0| Hi =2 §7f St 2HEs5HY BrabiEd AefA|FO]
1S A2z HY)

<=AM7|% AQlo| ME Mt <M EFAAIE FE #3} 220](2006~20071H)>
MA AE =3

(10 EUR) 60,000 -

2005 2020 ~ ~ 50,000

XH A ofl L9 K| 100 280 30 22

50,394 = 2006
m 2007

40,000
GIEPNE=F=3-1 450 900 15 17
30,000
x| &7Hs 3t 0| = 180 350 9 18
SH 7|2 Be 20,000
e =
=t 30 46 9 7
X M8 10,000
X|&7ts3 2 Bl 190 480 8 12 )
(27‘1: WWF (2009), Low carbon lobs for Europe Current Opportunities and Future Prospects) Shok2k A| AL T2 EA|E
o (3% : World Bank (2008), State and Trend of the Carbon Market 2004 )
<2020t X| A=7tsst 20 O|ASIEIAZES :
S, (B9 GECOLe) v ZZME A|Z(Project-based Market): CDM, JI & 247tA Zx T2 H|
S EE S8l 243 sz CERs, ERUSE 7Halst= AlE
I *i.;'i0|: 2 CIR=RN] v Bhebaf Ié(AIIowance based Marl;et) S‘ly%!zfoﬁ HH§+ 61%%‘;0| SHetE|
Ry ‘ FItLE 7| YS0| LS OfH| o2t REEES HHeidts AIH22 EU-
o ETS, 0] =o] COXT CHES 2
- Y X y e:l;%ﬁ e M| E | 0| AWA| 2K

g g

—

W Hemen a0y 2T
e s l

U g1 2EAE 3 . XFH(AAD ? - YS(BA)
(£*: The Llimate Broup (2008), SMART 2020: Enabling the Low [arbon Economy in the Information Age)
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L § olE=t Y7y Ang
=AH O|1x |-.I'_E |II--L HA 0-" -| | |II-
1. M olma} ZrH A& AMX L{X] A
=] o = o O =L T
MAE o X[e] &= ?j* =OFQt Of ESH ATt qeB 2
= S - =] A = = > .
M- oKX E 2850 Crot 20k HAHO|A AlLHX]| Rﬂfa &= 7ts
<X 10EHZF AT A Of| 4 R PR 2ES .
(12 - MWh) = HEBOLX] S < <Trend of Green Energy Investment in the World>
6,000,000 P BSmall Scale Projects $148.4bn
5000000 - - :a:t . BAgset Finance 60%
! ! T =
™ %a:q GOV,’COTD RD&D Growth
4,000,000 - - BPyblic Market b
LT E=XTEDN] ublic s sgy |\ 992.6bn
3,000,000 - W Ef O] L K| (Ef 2 &) BVC/PE Growth
2,000,000 - i
o 33.2bn Growth
1,000,000 - j .
_ __—_'_;'_—ﬁ_- . . r . r r T
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2004 2005 2006 2007
(2"1: °|I'-1"I1|[EI1'=L "I"II"II°|I'-1"IE"1I (F008) At8 ,(“3,\10) (2*1: Global Trends in Sustainable Energy Investment , 2004, pll)
<Z[Z 103 7F MY 0L K| B8 AHZE>
(EF9] : toe) <New Asset—Finance Investment by Region>
7,000,000 - - x|
6000000 1  “HZISOIUA Eindia _—
mARHEX @ China l544;’906)
5,000,000 - LRl @ Other OECD
mZ x
4 EU Europe $50.3bn
4000000 = HHO[2.0f L4 K] H United States (330/547)
3000000 1 EHOILR] 527;’5bn
,000, 281/502
$a6bn  ¢sqbn  $93bn  $12.4bn ( )
2,000,000 (17/103)  (38/130) 14#71 i)
— —
1,000,000 -
j 2001 2002 2003 2004 2005 2006 2007
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 (£%: blobal Trends in Sustainable Energy Investment . 2004, p37)
(M AUNIFAICE,  AIAALAIET (2008) AtE A3
oL L o o o
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I 574 <=t ey o0y
LAH O|1I 12 Xk 2| dlCl Xk
1-—|—| |_|—E|"t|'|_*|o-:|-|_la AIo
LEEDO]| 2|8t Green Building &8 A|Iy2
200640f| H|OH 2010H0I= 25 2~5Hl O|¥2 &%
- Jlo=a | aww [
> SIAXO|l gt
N o= oo e TG (Ve e $ 12 Billion (New) $ 30~60 Billion (New)
> TRHQl Aok J > $ 130 Billion (Renovation)  $ 240 Billion (Renovation)
> ZAREQl g _
oo e ha 200 Semlireell & $ 4 Billion $ 10~20 Billion
v 29d|8 U4 8~9% Institutional
=] A .
v S FS i T5% Residential $ 8 Billion § 20~40 Billion
v EXt 3 F71:66%
v ‘3‘.7_|' E%% é,l'% 3.5% (g*‘li Source : Mebraw-Hill Construction (2007))
v AS ML 3.0%

Green Market is a major place that many global contractors have

ENERGY _—
been focusing in recent years...
024%-50% "N <ENRTop 100 Green Design Funns>2 g5-Totl s it, <ENRTOp 100 Green Contractors>
339399 S Bil ’ Accredited Staff __
° 40%" U 63.9%, sdle %
P
1 'Ed = Domestic 69'9%'4’
707 . Accredited / -
Staff
& Accredited g
Staff 1.62 10.080 Tnfernational
6.747 i
(&M : Mcbraw-Hill Construction (2008), key Trends in the ' )
European and L.5 Construction Market Place Smart Market 2007 2008 Hii R e

heport & Greening of Corporate America Smart Market Report)
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Estimated

eV alue

* ENR, Top 100 Green Contractors

> SH™E
> A& A2 + Top 100 Design Firms = 2006~20094 x}= =&
» Oxford Economics, Global Construction 2020

> 2008, 2020 X2 ML

c UZ/ESA|H H|& =65:35
FNESEES > ASE0H4E 58
AR FOte Qlst JpEALSH CAE AR Hsle HEoz N8
AN O
« AETolg NESHX| US
®rcen
Infrastructure
Market A O|= olma} AAAIE F0H2010~2015)
B. =L ¢ma} ALEAIR MY(2010~2015)
C. Hod olmgt AMAIE M2 (2011~2015)
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Xt 1: Global Green Construction Project

lll. Global Green Lonstruction Projects

- Dockside
Green

Portland Bulk Terminals Port of New Bedford

Port of long beach Port of Seattle
Bothell Multiway Boulevard

LS Facility Portland

Battery Park City DU T

AMB Morgan Business

Central Park Center Building 100

National Park L.L. Bean

American Embassy Clearview Elementary

Proximity Hotel

Banner Bank Building 8

Joe Serna Jr. California EPA
Headquarters Building

One Boston Place

Milton Keynes

@xﬂﬁé

BedZED

socio-technical
system

Freiburg

Messestadt
Riem

Waterbodies
Plan

Li2} ZEHE
FHLtCE Dockside Green Milton Keynes
O’hare Modernization Program(OMP) q= T A B
Denver International Airport(DIA) BedZED
Port of Portland Freiburg
Airport of Portland = Messestadt Riem
Proximity Hotel oZo|lE=3
American Embassy Hora H2PIA
National Park UAE masdar City
Central Park =3 SZEITEHME
Battery Park City A0 QI A
Bothell Multiway Boulevard ATHZ AR 7| AFY
Toyota Motor Sales South Campus Office Development HAN 2ALY
LL. Bean oh= Seoul Lite
o= AMB Morgan Business anter Bgilding 100 Smart highway
I-90 West of George Paving project
U.S Green Building Council HQ Development ol Q3AsioOr
One Boston Place Development == AMFZEA
Joe Serna Jr. California EPA Headquarters Building ~olc = A Q)
Banner Bank Building 8 — = StOHH| S| AELE
Clearview Elementary HE2t= | socio-technical system
TLS Facility Portland M= Waterbodies Plan
L-5 Pavement Replacement Options = A 7}=Z Park
Port of Seattle Oakland Harbor
Port of long beach Cxaye | Oakland Airport
TImE e—

Portland Bulk Terminals
Port of New Bedford

Seoul Lite

AThZ 2|7

AIHE Park

2330}

Oakland
Harbor

Oakland
Airport

Green Building Project

Green City Project — 1271 At

Green Infrastructure — 2007 At
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7P8Ad 7 EeH o5 $EE

> =AM EZ(QZ2h)A|E O Maximum Capacity = 80% X =4 A=
(2 &)A|Z2| Maximum Capacity
7P8Are 8 : dEEQIE NEfSX| b2 EHel o

8! Process

<012 SMEY AT 72>
el x gl
(% : =) 4777

60 -

. 28.19

1030
20
0 T T
2006* 2007 2008

(£™: ENR, Top 100 Green Contractors & Top 100 Design Firms(2007~2009) 7341

T ——— <O|F =M Qlmatd M Al oA \
(Bt =3)
150 - 1133
old =
02 AY AR 3 FE oS | mEEAs 506
100 | mesx Y
76.1
80 -
60.9
60 - 496
39.7
] 313
40 25.0
187 149
201 69 55
0 I I 1 1 1
2010 2011 2012 2013 2014 2015

s’ . DONGGUK
% UNIVERSITY



D= sA ol AGAIES H2E EMZE W 54 Q=) AGAFe MUK E o=

Step 1) 0|2 A& 7|& U AE R

Step 2) 2L ZAMAIR L

Step 3) CI&E MUK =& :
———
|EE|' ?jkl st

Step 4) =L =AM 0l =

Step 5) 2Ljf =

A olmat 7

Step 6) A[ZH0f| }E =2

16

‘dzt A7 o=

| 7HX]|

2ke

[ ==

AL

shzo| HMAIE FRE 0|29 o 6.84% A

ghe 11508 Mg

=M A4 thet Xtz HAZE MAXHQ X[Ho| 0]=0] fFUStER

0F 7|50 B4 Al )y
\

M AEAHE of 33%7 ESAIE (SAE 1998~2008 X H

g) )
|

f2| HEANFL 3392 1250l B0l AF o=

U UMY 22| 80%E HYUKIZ HA| |

SMAIFO| 0F ZAHAIZ 3% AAHS HLE SMAFo of

? 9IS

T ozt HEAZe HYS Qs HAAIZ L5%E KHX[ot=

AERH o=

> 2013 HE| AIZO| L5%ES XIX|& (AR 425% H&)

S AIRO| S A|HO|DE D[RO SMAIY B 0|$ HF |

£ 15% &edt0] dotcta 7+

D=2 B £7| 4~5H7H2 % 0| 42| A =T 20t7h AU

o

s’ . DONGGUK
% UNIVERSITY




‘stona "
ECONOMICS B Market Prediction Data —Used for Further Analysis.

B. Estimated Values
(Linear Estimation based on A values)

The Top 50 Green Contractors
Waiod n conrseting

e o egitered wiinatie profcts
THE CONSTRUCTION WEEKLY

T ENR The Top 100 Green Desjg!

T — b "V DEAT EEL
- o e e
The Top 100 Green Corfactors s e N (%) 5
B T W, G Francic, Calt [
- e 3 SRR, San Framioce, Gl W Ee W
T Yo Y 7 W ®
see 3

201 88328 17.28% 1.526.1 992.0 5340

2012 9263.0  17.24% 1.596.6 1.037.8 558.8

2013 9.693.3 17.20% 1.666.8 1.083.4 - 583.4

T T S 2014 10,1235 17.16% 1.738.7 11288 607.8
4 2015 10,553.8 17.11% 1.806.2 1.174.0 8322

2016 10,9840  17.07% 1.875.3 12190 856.4

2017 11.414.3 17.03% 1.944.1 1,263.7 _hll).‘_

7 aae s o, ovren A4 v 0 g ATICRARGT b, v e Gl 1.308.2 7064
& FCLCONSTRICTION ERTIRFWAED WG Deerve Coto. m oume 5;'-_' -~ 1,352.4 728.2
¥ Riron T comsrmvn o = L

w pa— Wounn B

<03 sMET AT 72>

AH
(2 &) 47.77
50
40 28.19
30
10.30
25 20
10
0 +
20 - 2006#* 2007 2008
<O|= =4 oimatpa AR e HE>
15 T giﬂ) \
120 1133
oy TEEOS .
7] EESE Y
10
6.35 - 60% *
: - 40% N
5 357 &
2.86
131 - 200
Los 20% "
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— OSSR MY e S MAY STR)

- DONGGUK l
>\

UNIVERSITY




5. Ho =M o|Zg} A|ZF M Bl Process
de oAdz §g

o

TEE o357 $Jeh 5 77Kl FHAL

HMA HFE =4 2

ZEEAISH 1) MA AM A& g3
T 78A 22| . World Construction (2007-2008)~2020H

> 2008 MA AEAZ2 4=

FEEALSE 2) MIA| HM AIZF MEHE

|
» CAGR =3.0% 2 778
v FIXR: CAGR EF (2008~2013) = 6.7%
v EAXR: CAGR EHE (2008~2013) = 45%

- ZFHALSE 3) MO A|XF 38 o=
OfO[ 2|7} 25%, OFA|OF 30%, & 22%, & 10%, OtZ 2|7} 13%

>
> MEZ AR IER ARQ| H &2 55%:45% (2008), 45%:55%(2020)
> Y EE (2008~2020) AIF 73 WSS MY O HGoto] B4 Uy

) 7% ES AMFH|E = 65: 35

71 ALSt 4

o
m ZPEAMSES) M HM AE AR o HE
> =Mglclo| 7|E H0|EE B30 0|2 K|G0 MH HE SUF =4 W) By =y
> 2007: 3.0%, 2008H: 4.9%Z == (ENR TOP 100 Green Contractors & Design Firms O] Xt2& g4t
»o A AZe M AT HEE MANLRE S2oHH HE
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» A= Hrr4d S0t Iy
m ZPEAISE7) =M olmal HAM A|Ro| MEHE
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)
&
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Green Energy Technologies

Green Ecology Technologies
7| 20f 147 7|& 2A
20 SOF1MN 7lZ = 37§ 2of 127 7|2 2A
= He/AE R S ol Le/AR/E T, S
A O L% a—— -
(Energy Source & Efficiency) B. I3

__ (Environmental &
/g i) Ecological friendly)

£ 58 2

(Effective Operations)

¥ Ly -, C.HA|ANS BAS
. . .- T zamaes
Green Operation Technologies

/(Process Innovation)
37§ £0F 1171 7|& £A

74 A rSA )
D' A2 M= 24 _ Green Process Technologies
7= WE/AH/21, & (Materials/ Resources Reduction)

57 20 2174 7| &AM
Green Material Technologies 7|& LL/Atel/2a S

1O
370 =0k 87 7|& =4
7l& LE/Al/ =1L,
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Green Railway Green Airport

Green Construction Products w/ Techniques
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=7 7e M2 =470 712 M8
1. LED 1. Oz 74
2. YKL 2. SMX|E
3. XSS 3. fgd 37t =Y
4. EfLOIHX] YT AlE < 4. Tree Box Filter
5. 2] Ui 1 ‘
6. HO|2 A= ———
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m Lifecycle Cost Savings
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> X&Moz smitEo|m XS LED 7|&0| JHe

WMA: NO Visible SMOKE & o> Bl HMA: Much Visible SMOKE

- oA H BitE MY 2d (WMA)
» 30-40% less CO2
» 35% less SO2
» 50% less VOC
» 10-30% less CO
» 60-70% less Nox
» 20-25% less dust
» 10-20% less fuel
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‘geenroads

Greenroads Evaluation System

m Greenroads 2152 117}9] &4 S5

I- 387“ OI _$_7|- OI-E og ?.A'l EI O-I ol ° Category Description Points
-~ o x Project Requirements Minimum requirements for a Greenroad Req
» Part 1. Project Requi rements(PR)' Ol= Z0f 23t = 1174 &= EmvifonmenERcWater | Starrmvtr FBILAT vegetation 21
A & Equit: Modal , culture, aesthetics, saf
> Part2. Voluntary Credlts(VC) I A710] S £ 67) HOF 38 HE > B 118E  Aetln st s
Construction Activities Construction equipment, quality, use 14
u G reen road S OI I_ O = G reen, SI Iver GOId Eve rgreen OI 4 I:I'ﬂl =2 ?' M Materials & Resources Material extraction, processing, transport 23
Greenroads Greenroads Greenroads Greenroats Pavement Technology Pavement design, material use, function 20
certified certified certified certified Total Voluntary Credit Points 108
. Custom Credits Write your own credit for approval 10
SILVER EVERGREEN Grand Total 118
32-42 points 43-54 points 55-63 points 64+ points
PR + 30% VC PR +40% VC PR +50% VC PR+ 60% VC — —

Chicago Development of Aviation

Sustainable Airport Manual v1.0

CMCAGD DEPARTMENT OF AVIATION.

+ Sustainable Site Management= AAH CHA I} A|SHAEE 220 TZNAE 750 Yol A AREK JUS.
> & 9710| 200 2t 1157 4 B FItbE > & 2977 (Design Phase) / & 3267 (Construction Phase)
+ Sustainable Airport2| 9152 S5CHAZ2 L0 U, 2~5CHA = LEED 2009 Rating systemdf AL QS
TABLE 1-SAM Green Airplane Rating System (Design) TABLE 2 -SAM Green Airplane Rating System (Construction)
Prerequisites Civil- Civil- Occupied | Unoccupied Reference —_Pr Prerequisites Civil- Civil- Occupied | Unoccupied Reference
Green T Airside Landside | Buildings Buildings LEED 2009 Green Airside Landside Buildings Buildings LEED 2009
Airplanes e ) 8 8 13 12 Rating System: Airplanes \ 8 8 13 12 Rating System:
2-16 217 2-40 2-31 2-19 2-20 2-43 2-34
17-20 18-22 41-50 32-39 Certified 20-24 21-26 44-54 35-42 Certified
21-26 23-26 51-60 40-47 Silver 25-28 26-30 55-64 43-51 Silver
26-33 27-35 61-80 48-63 Gold 29-38 31-40 65-86 52-68 Gold
34-47 36-50 81-112 64-88 Platinum 39-54 41-57 87-120 69-95 Platinum
28 MAXIMUM 47 50 112 88 MAXIMUM 54 57 120 95 JONGGUK

“"% " UNIVERSITY )&
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Chicago Development of Aviation é

TABLE 1-SAM Green Airplane Rating System (Design)
Prerequisites Civil- Civil- Occupied | Unoccupied Reference
Green Airside Landside | Buildings Buildings LEED 2009
i Rating System: . .
pRpanas 2 g 13 12 — Design Phase Construction Phase
2-16 217 2-40 2-31
17-20 18-22 41-50 32-39 Certified
21-25 23-26 51-60 4047 Silver g |
26-33 27-35 61-80 48-63 Gold [ Gontract Awarded to Contractor ]
34-47 36-50 81-112 64-88 Platinum [ S wied %o Dodgaet. ] L 3
MAXIMUM 47 50 112 88 I Preconstruction Meeting ]
\ Kick-0ff Meeting |
TABLE 2 -SAM Green Airplane Rating System (Construction)
Prerequisites Civil- Civil- Occupied Unoccupied Reference { T Submit Submit Substantial
Green Airside Landside Buildings Buildings LEED 2009 Submit Sustainable Design m 9 Preconstruction ”  Completion
Airplanes = [ 8 13 12 Rating System: Chocklistwitheach b= E Submittals Submittals
e
219 2:20 243 2.34 m"'“'":"m"“ ° l' 1
20-24 21-25 44-54 35-42 Certified SRAP Review § paEA -
and
25-28 26-30 55-64 43-51 Silver Comments
29-38 31-40 65-86 52-68 Gold *
39-54 41-57 87-120 69-95 Platinum ; 5 m:l“? Neo
ul
MAXIMUM 54 57 120 95 = /_
Savings from the use of 100% FSC Certified recycled paper made Yes
with Green-e certified renewable wind energy* = l‘%l Construction Checklist
2,020 b 25 i Uit t equivalent i mmmmlm
B G e sk i receives sl raing
emssions  unused receives final rating
gonersted
8] a3 $
[ % 8 & h
29 X FSC T Forest Stewardship Council

(%: Sustainable firport Manual (2009), Chicago I]Eparsrrntnﬂl\lbiiﬁion)
UNIVERSITY ')
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