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An Empirical Study on the Effect of Environmental

Regulations to Trade in Environmentally Sensitive Industries

Liu, Yu
Advisor : Prof. Kim, Seog-min, Ph.D.
Department of International Trade

Graduate School of Chosun University

The subject of this paper 1s Environmental Regulations and
International Trade. The paper reviews arguments and evidences on the
impact of globalization about the environment. It analyzes the trade effects
of environmental regulations and their effective mechanisms on the basisof
studying the trade export’s patterns and directions of pollution-intensive
products and examines the pollution haven hypothesis and porter
hypothesis on evidence of environmental regulations and bilateral trade
flows from global level. The result is that it could provide substantial
theoretical evidences for designing and building of environmental
regulations.

The dissertation is divided into five chapters. The first chapter is an
introduction andthe second chapter is a survey of the theories and policies
of trade and environment. The interaction between trade flows and
environmental regulations has become quite a topical issue recently. There

1S a common belief that by applying more lenient environmental
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regulations, countries tend to reduce the production cost of their
manufacturers and thus improve their ability to export. In chapter 3, the
paper examines the international competitiveness through evidence of trade
export’s pattern and trade flow of 11 kinds of environmental sensitive
industries. By taking into consideration the rank of pollution abatement
costs. The data of 15 sample countries are from 1984 to 2010. Taking into
consideration the rank of pollution abatement costs, the environmentally
sensitive industries are classified, after which the paper determines the
difference among the countries on the basis of various indices such as
MS, RCA, ESI and MSER-ESDR.

In chapter 4 the paper shows how environmental regulations affect
bilateral trade flows through global trade data. Demonstration model is an
extension of the gravity model which includes environmental regulations
index, environmental cooperation index and grade flows. The estimation is
determined by applying regression analysis. In the examination of global
perspective, the panel data of more than 150 sample countries from 2008
to 2009 are chosen.

Panel estimation of a gravity model of bilateral trade on the same
data set reveals that, on average, polluting industries have higher
barriers-to-trade cost, the conclusion of this evidences 1is that the
relationship between stricter environmental regulations and
pollution-intensive products becomes statistically significant, but more
complex withfootloose pollution—intensive industries. While the domestic
environmental regulation of importing country became stricter, the import

demand of total pollution-intensive products increased accordingly.
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The results show that the practice of multinational environment
cooperation and the long-standing efforts of protecting global environment
have a statistically significant effect on international trade flow, while
multinational environment cooperation of importing countries decreases the
international trade flow of pollution-intensive industries.

The paper has shown that environmental regulations are indeed an

important variable in the determination of trade flows.
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14) Alexander J. Yeats (1990), "What Do Alternative Measures of Comparative Advantage
Reveal About the Composition of Developing Countries’ Exports?,” Policy Research
Working Paper Series 470, (Washington, D. C.: World Bank), pp. 1-34.
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15) James A. Tobey (1990), “The Effects of Domestic Environmental Policies on Patterns of
World Trade: An Empirical Test,” Kyklos, Vol. 32, No. 2, pp. 191-209.

16) Cees van Beers, van den Bergh and Jeroen C J] M (1997), "An Empirical Multi-Country
Analysis of the Impact of Environmental Regulations on Foreign Trade Flows,” Kyklos, Vol.
50, No. 1, 29-46.

17) U. S. Department of Commerce (1975), The Effect of Pollution Abatement on International
Trade-III, April, (Washington D. C.: U.S. Govt. Print. Off.), pp. 1-59.
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Taylor(2004)23)= 743 Aol W& A AujA o8& dAH 8393
FH(pollution  haven  effect)®} 243 2H]-&3] 3 714 (pollution  haven
hypothesis)ell thgh & o= Fista vt A u]§ 3oaaet e
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21) Patrick Low (1992), "Trade Measures and Environmental Quality: The Implications for
Mexico’s Exports,” International Trade and the Environment, ed. Patrick Low, (Washington
D.C.: World Bank), Chapter 7.

22) Josh Ederington and Jenny Minier (2003), “Is Environmental Policy a Secondary Trade
Barrier? An Empirical Analysis,” Canadian Journal of Economics, Vol. 36, No. 1, pp.
137-154.

23) Brian R. Copeland and M. Scott Taylor (2004), “Trade, Growth, and the Environment,”
Journal of Economic Literature, Vol. 43. pp. 7-71.

24) FAME (2006), “FEAZF sl LA L3I TFe #As AT, A - FAAAA
T, AGHE, A2z, (gh=37 EAE3]), pp. 177-200.

25) H. Jeffrey Leonard (1988), Pollution and the Struggle for the World Product, (Cambridge:
Cambridge University Press).
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26) Smita B. Brunnermeier and Arik Levinson (2004), “Examining the Evidence on
Environmental Regulations and Industry Location,” Journal of Environment &
Development, Vol. 13, No. 1, pp. 6-41.

27) Tim Jeppesen and Henk Folmer (2001), “The Confusing Relationship Between
Environmental Policy and Location Behavior of Firms: A Methodological Review of
Selected Case Studies,” The Annals of Regional Science, Vol. 35, pp 523-546.

28) W3k (2002), “SHATHAl AstE 1 AGAuA] EFel] B AT LFTENE S AL
27 T2 - SAAZAAAT, | ALAE, A3, (=133 4 A8k3]), pp. 121 144.
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29) OECD (1985), The Macro-Economic Impact of Environmental Expenditure, (Paris: OECD),
pp. 1-120.

30) Paul R. Portney (1981), "Macroeconomic Impacts of Federal Environmental Regulation,”
Environmental Regulation and the U.S. Economy, eds. Henry M. Peskin, Paul R. Portney
and Allen V. V. Kneese (Baltimore, MD: Johns Hopkins University Press for Resources for
Future), pp. 25-54.
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_22_



A2 olEH =9 R AYIT HE

AE &3 A S +EHF TAL B3 A

Tl gk SAEFAZA ] FFE AFold A digh A A,
g B A A ek A, AAlH el o3 AR AA T -
Ak AA AHIrA g A= AF dFd A, A L AT
Az gA 22 5 vk
el F-abE= A Aol dE

=

=
A, 271, WEE e Al F 29a AR dAVleRd:E ¢ AT
3}

=)
ot
4
Y
@ &
W
2
-0,
1
i
g
off
ot
oL 4

o,
fule]
oo

d A AEe an] g Ayl dFEAE FEAITI= AEs tAls
= Aotk ey Algel WE gfAl= AT v ekgh ko] gk A}

TG BREE AT HAHor &8¥7E b O olf= ATl dE f
A7F Akl = GRS WA 7] wZ ol
|

4 9 A5HE2A (Process and Production Methods: PPMs)ell dl gk F Al =
AEe] A, S AFEA A dAld H48H = Adom AFEY Ax - T
st 2 AP gig oS weth e dEL wEVE, 54 A
o Apgel #Iterd, ALY 5 9 sheglAe #3827 Fo] o]
Y. & 9 A ik 9 FEUA T8 T T
gk glo] HA ol 1 s AAA A Y QT oEaof st AF

7F 2ok 34w Ao fidt A= AlE3E PPMs(product-related
PPMSS)¢} A% F 343 PPMs(non—product-related PPMs)® &t} A%
Z

TAFY 54 dFS VA= A E AR S A

)
55
.
.
=
w0

s
e
ol

33) 48A (2004), "4
AL

34) A7)%& - 73 . Ak

o &7, , (B B4, p. 26.
Ql - &7 - o]afE (2005), "HiIt A, (I AED), p. 428,

_23_



9/]

T
™

A

=

=

]

-

T

PPMs

¥OW Ow Ao oE g B X JR R o Ho WS TR A e ,Lom 2
mw ol M_m L ST mmn oo B ~ ﬁm = p R .umo =
L o E Sl R SR - K oo m T L, %
= oV —  X° L ~o ~ o of — — <0
- o X < = 3 Z H o = B U~ 5 R T = ~
= o (=) n £ PR urmﬂq.ﬂf%%%ﬂ ﬂ&ﬂﬂww
= =, ~ =0 T
2o R m%mﬂwﬂ% =T S - K © RO Ay g
Frew @ oo wbtéﬂwﬁﬂrdr.%ﬁ%mx F
— [ —_ | ey — o~
N ) B W o R nox o Njo mw _ 0% 5 o ° N %g_ {
1:@;0 ﬂ_1m ,ﬂl ﬂ.ﬂ ﬂAIL il @ [al ,Iﬂ ,O|L 0 = EO ZT_ ~ B fosi
AR G- W e g T A= e Y S
T Rr o W= ™R e d o om g W DL =
. XN hEom Hn ) b ok ) mo ~ of X W oo L T po WoE TR T
d| <) X i 3 ° &o N 1% ~ < T T o.ﬁ Eo
- = | 5 B K X = | ®) o by A1)
o ST oW P R M ooy WE oy ) ow
A LN s T T T L G )
E 7T oo T Mo N xR B R g 4 T W
o o= T G < X oy do al
B -~ B X %ol W oor o m P LA o W o
w oo T o w T E 2 R o] ° 0O N M
o . TR BT T T g BTy P el
e ) - ~ o MM - ML EUIES 5 No T g 2o W5 T = o
~ =0 1__/| 0 ‘ﬂAll ,ﬂl . ox iy ‘Olﬂ ‘;L 1 Ot ‘_ﬂﬁl o Qﬂ il W 5L = meo UT_ o T
N I = G R X DR = Mo T
= 3 = ° e i L@ R o i 7» Mo N iod AR
S Bowp o 4w = W o= O E | U e S T
= o o — AN I —_ o= . s o~ T
N = X = s o— T "R W H/ll T N o B " N &% = BK
R B T O R N N < oS
= < Hp Lo R R o oF o B o & - T 9 o X
pmd g RER _T ¥Rz Byt w
SEER TR LI b gk m TR o w T W,
THE o mT R 2w E A b B L g
U N G - = - =B N (O
i oo EET TR TR T DA BN d T O
o - & ~ = Q9 N 2o = e =
T 0 o o= X X g gy do M N mo X OF T o [/ o B m o R
o m i P oy F 2w XRT S B
n 3 W;A ﬁ M o ) I\, " Hu.r - mMo _ N ‘U_HI 3 0 \ML
Al : O do o 2B R B AW o W W o T oy W o ™
kOB W o T o ® < T W N KRR e S

T

H

ESRG LI G IR g e

3T

ARd, F3=, AAT Solth
=

A

=

Aul 2 s Ak L] 9ol

-
T

Ok

=1

5T
™

A
—_ 24 —_

-
T

Fere BA, )
A7

)
S

A eIt

-
T

3=



WA e nlRelA A7 At

ﬁo
e
T
o
=

—_—
fie)

ruze]
X
el
o
A
—_

o
A

1t

A A

=
=

Hj

A7,

el

Aot

o AUE &gt

3

=4

sl

S

&3

T 7Igel A3

k)

o
A

jand

A

T Aol AF7t 4

Q]
=

-
T

Ao g3t Ao wpet F s

el aAY A

9]

vpAute R AFARE 2 EE G 279

e oF

S

tol AbE 7L

S5 el

HEd T2 Al=olt.

el

|
0

gt
Uyl
R
N

_25_



2. A BAFAZA Y TF

AA At S AE AA F 7HA FEE o] Fo X b st th
g F(MEAs: Multilateral Environmental Agreements)©] il th& &}

v A AAE e N 57 FAde 84t A o] k)

2009 wiul=a ZASHAANA MHHAE 7| SHSF e =5 HEE 9%
Hldly #ek Fo] ozt ke izl ool txpzt 374 S
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Club of Rome)> 47&4<] &A(The Limits to Growth)E AA8le] <17
Akt AEE 2o, 1 o]F UNS HEd 71 A7 FolA = 4 F
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ol gt Mxl= /o Autdl FAo] HdstA HHEHA A ZA
3t F5 & A (North-South  Problems on the Environmental Pollution
Problems)7} oF7] = vt 2efu} &4 ol ik ¢e7F A AFHe=w g
AEEA SR EEE] LS dold Azt mA4 7 B2 AAd=7PE A

40) AZAFE et A3 WES (Barry Commer (1972), The Closing Circle:Nature, Man &
Technology, (New York: Bantam Books), pp. 1-343, Donella H. Meadows, Dennis L.
Meadows, Jorgen Randers, and William W. Behrens I (1972), The Limits of Growth: A
Report for The Club of Rome’s Project on the Predicament of Mankind, (New York:
Universe Books), pp. 1-206) #Z.
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42) John Maynard Keynes (1935), Economic Possibilities for Our Grandchildren, in J. M.
Keynes, Essays in Persuasion, (London: Macmillan).
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46) 140 F2uz2e A5EMe A543 0e] BAE A, $EF2U =TS ol
o AAE AN BALG] AA $&3 Aol
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Sustainable Development, ed. Ian Godin and L. Alan Winters (New York: Cambridge
University Press, 1995), pp. 51-78.

49) Mariano Torras and James K. Boyce (1998), "Income, Inequality and Pollution: A
Reassessment of the Environmental Kuznets Curve,” Ecological Economics, Vol. 25, pp.
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A3A BAFAN FARG WAL 27

1. #AFA} FAAEd wAE 57}

3179 1 ¢ (environmental benefits)o] & G A0S A s o] E
ALE O Al E ks AW A o]foly MHAE etk FE HE A<
AA = ol EF7F9 HAL AFA(free goods) ZF-& 33 A (public
goods)e] dEzoz 7FHon, wa Hojm A|AAANAE AAZH 7
5zt g Ao®E Husdu 1 olf e old HYS AFsts
3+ 7 1 9 (environmental stock)o] %# - Az o7 H W FH

ol B OoRE QuklelA FHoE AFHE Ao

N

dol FHoz nAdHIAY AH oz AA ywx 7] witel ozl W] A}A)
7} dF 9 3] A (scarcity goods)®E HFH L itk oo wEl FAFAAe] @

AeE, FAE, FHHEY, Foold, IReA, wgxd, =l
5, TAFA 2 52 Tl wrigh ds wAA HAa, ARHor vl
Aol 4z FAHEY WE shsde]l AVIEAT o 1 HoA=

[e]
T h
AATFAS FAFLANE] WA e E7E TRHTH

7. 3R FAETRY NeFd 4
a8 AAAAH B w FHE FHIHom WA IE i
(pollution—intensively producing sectors)& 12 A & t}E FEFo| H|J
/\}qpa o7 AT g gFe] oARAS WA A oz o}
2 M 3% (hidden protection)E oA Ht}. wElA S HAFE AATAELS H
< o

5)
o] o] H- A (negative externality)®] €=r%Q] &S A3 gLon60) o]

[‘J“:l‘

59) &7 (1987), “Faliit A% A e] 4%
A7 AATA), pp. 22-27.

60) Arthur Cecil Pigou (1952), The Economics of Welfare, (St. Louis: Transaction Publishers),
pp. 1-876; Ezra J. Mishan (1971), "The Post-War Literature on  Externalities: An
Interpretative Essay,” Journal of Economic Literature, Vol. 9, pp. 1-28.

AR, A=A, A, AlE, (Fddstu
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st BE ARSHIES] yiRstE 9 AR OEA AEARJD XA
(institutional arrangements)6D), 373} A4k <17 (bargaining and property
right assignment)62), 2 dx}o] 23163 & AA|&] Sk

AAZE B FARES Aan]gol Ee A T3 AFV|ES DA

uj, A+ e fHe Fds] Wed AeE AYUAA gt
Av aAe] FAg Ao FasfiAs ¢ "k ey dWrFoEE A
7hA ol AL R &S RhSHA] ere ef=rE AFEjol A Al AL Ql=wl, BT
Aol 71EAQD FAAE vtz o]y di=ud dds THAHoRZY IAH
2 A Ash=d dth ol9F o] AP Unkyg oz o HE 7 A (external
dis—economies)®} §-2] ¥ & 7 (public goods)e] 424S Ay
AAZB A QA A 715 2] A 3l (market function failure)®
gefatel & ¢ lonw olE dAsty] faiM e FEAAE
24 7Hsd Blolth

add SFEAE A fste] FEAAD 719 o FHEs Wi
StAlZI Lzl sk A4Fe] ST AEAE AASE SAEAE o= AR
A"x] B2y, oA gHoRE AT BA st F A (shock)Ql 2
ojth. o]¢} ol HAGIATE ATl HH JteAd e TAHAES A¥R
A oohE g 2k

A, @77 A &3 (short-time competitive effect)e] HAolt} 37 714 =
AN S JIZAIZI 5l 5 2 9 B4 A FABAHA 99

(i e
=
e
0¥
o
fru

A

61) Allen V. Kneese (1964), The Economics of Regional Water Quality Management, (Baltimore:
Johns Hopkins Press), pp. 1-215; Alvin K. Klevorick and Gerald H. Kramer (1973), “Social
choice on Pollution Management: The Genossenschaften,” Journal of Political Economy, Vol.
2, pp. 101-146.

62) Ronald H. Coase (1968), “The Problem of Social Cost,” Journal of Law and Economics, Vol.
3, pp. 1-44; John Harkness Dales (1968), Pollution, Property and Prices: An Essay in
Policy-making and Economics, (University of Toronto Press), pp. 1-120.

63) Thomas H. Tietenberg (1973a), "Controlling Pollution by Price and Standards Systems: A
General Equilibrium Analysis,” Swedisch Journal of Economics, Vol. 75, pp. 193-203;
Thomas H. Tietenberg (1973b), "Specific Taxes and the Control of Pollution: A General
Equilibrium Analysis,” Quarterly Journal of Economic, Vol. 87, pp. 503-22; Karl-Goéran
Méler (1974), Environmental Economics: A Theoretical Inquiry, (Baltimore: Resources for
the Future), pp. 1-276.

64) Ingo Walter (1975), International Economics of Pollution, (London: Macmillan), pp. 50-54.
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72 AWsle] & FYFE - FEFOl W G ©@H Ao T
Q7tAo] FE7MAR Y A or A A Hol FgEAE o

AR, 8] 1-9-9) & F(comparative advantage effect)®] Aot} 7 1A 7+
Aoalel mA = e ALkEe] FRol wel 7z Aoldt JEHE
2ol AT FATFERE WA wHo] HE A o ry
H AT E et WFoR 2] AEuirb o] Folx L, o]eldt x4
o] T =ABAL HR FHe] VEAHS Fxo| G AL
vehe] ARG sH ] 284S FHAIRI
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. #AFAEDY AaetE BA

TS 93 AVFE o ® o Uk dE A ASXA, MA) ol &l o=
Aske] Aol dojA AAAQ A3 A dFHS HIAIIH Y
A= H-ORYe AFe b o] ygte Aol AH oz FH-3t
AN XA = A AA] MA A v AZ G olof FE5 & 5 3
13]51 el AR ES A/ = HE&S 7HA AL TS

A XA} BB A= ARHFA olv 2o S FAIZE TH Y EH A
< H-ORE3} 22 24 ZdoAM = AF7HA -27F 4 = AHolE 7}
FApE e g o2 gporetd HAX T Awd 2 3AXA, MA 3
73 22 H-ORES g2 AMSE 57F fIthe) Z1eju o 3le 24 R
= AHESkH, A3AQD SFE s FAe SAFE] F
A=A gt A mE e FoAFdo =M Tl itk mekA o 7o A
o) S-S 7%k o)t

HA A AR o] e &2 Hlug9lo] &2 H-O &g olA
o o] A Al EA olHell= o] yete <2¥ 2-1>0AM ¢ AiVbe A
XM, &9 Az Tstel A Hojan i Colw wheba 94214 (trade
triangle) PNCol A PNYe] XAl& T3t CNZFe MAE FHsta Atk

TRHEAL LS delAd FEAXEY FABAAANMOETYH 4t
2 ANl o mA S/ At F ATEs A XM= $7 A H
20 7147 P E el A gorm=w
Ak on o FSAS LER A gk
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=™oge
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65) A32kAL7Y PPPel whe)l A fAZAE AASE, dAdsk it Aarebsd sk Ak
/\4 0121:0 Z—]zﬂ]—] o7 v_7].o]_ 1;(]\:!} 1 v_7]_?__r% %73 ;ﬂ].J aﬂq]( alx% x]_y_xlow o
LRk met tad, F4FAe 3PHe] @ gAE €2 Ingo Walter (1974),
“International Trade and Resource Diversion: The Case of Environmental Management,”
Review of World Economics, Vol. 110, No. 3, pp. 482-493 #-%.

66) Ingo Walter= 4542 F+ Agtel A3A(FAEA)E H-ORES a2 Fsto] 3akele] F3t
RPogA g 7x ZHEE AFRE EEsaL 9o o]y Ak FH Ao B3 A
g A= o REsA e th
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The Hechscher-Ohlin Model,” Studies in International Environmental Economics, ed. Ingo

Walter (New York: John Wiley & Sons, Inc., 1976) pp. 12-13.
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67) Herbert G. Grubel (1976), “Some Effects of Environmental Controls on International Trade;
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2. 8RTA} ABAHA v A= &2

7h ARG Ao HIPEH

(1) =AZBAHg A9

=+ A 7 A & (International Competitiveness)2] 71 & A A3 49
of wel W&ol tBFetA FEEH BEs MAde A A Lol of
Utk = A8 4=5 e /IS A em & AU THAHcR &

v 1 EE5AE oy & A7t wAE s A Aol 2l
Fol o HHAAgN T8y B Fud e wiEel wel o1 8ol
W st7E Sleo] gkt
OECD(1992)68) ] Zgejo] w=d ZAFdAH L F 7HA=2 88 + Urh
st 57 s 5AFF] AAAGNA oA AR} HAste] F
S FAAREA Y] AL, tE stue FAA A dF¥FS = T
U 840 WEHAHOZA Y FAAA Y|

Fleming ¥} Tsiang(1956)692 = A 74 2 =
g FEAFY AVl IS FE FEE
AZAE] MdS FAHeRE A

EE EAGRAGelE FUd AYoR wetsdn 53F 99ac

X

pak

o
N
S

R

o
A

§2
rlo

.

= AlHe® Folgk ofg] 7hA a<le
2 BT
Balassa(1964)0= A4 A H S “ZF 445 a9l
sto] Uetge 4w AE] Al tidk AFEY e o dEe] oig
A AWl A o] oS ou|gtta SGlal TFAA R [iEE FEA
=

B, BHE FANY

68) OECD (1992), Technology and the Economy: the Key Relationships, (Paris Cedex 16
Organization for Economic), pp. 1-328.

69) J. M. Fleming and S. C. Tsiang (1956), "Changes in Competitive Strength and Export
Shares of Major Industrial Countries,” Staff Papers—International Monetary Fund, Vol. 5,
No. 2, pp. 218-248.

70) Bela Balassa (1965), "Trade Liberalization and Revealed Comparative Advantage,” The
Manchester School, Vol. 33, No. 2, pp. 99-123.
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27} 2 = (Ricardo)®] Aojoll oatd =AEAHS =G AA 2
o m | Porter(1990)7D¢} Fidel(1995)72) “d ofol] <&t A dA =S 2Fd e A
Ao ® Aolstar qdrk Arbdold AATALY] &R sty A
He ez Ao FUbe TadeR HAAEAY
o AL e H, A, AAE, FYUES 25 T 95k
AR

o] Fo Al A E vle} Zo] ZAALAH S Fo FE FEAAY, F94H,
T 9w ALl ojste] AA Heojd £ dtkal & & Ak = AR
o] e bz or 7Y, A, =7tR Urol A=, 2 AAY FA

2 Aol wel ZFolzb ot @l ofumle A A FAHE FAA A
A7) A AP or Agojd F 9ls Flojw, AZre] Aol w
A A 9ol Wsts gefite AA Ao elal sEjAQl Jdeletar A
& Qdth

O

(2) FAZAYGE Frh
FAZAYe ARadlel G v
AEE I ek dejv AAA FAAAL] kel BAHd Ao
of EASEE e AA, FABAL
¢ a9lo] wrke Aolm, B, BE &

A7k F eldth Aol A, Zhatel wARE vEn FASUe] A

>

o7} Q7] WEel ol5L Awdow Wskersh 2asthe Aot

=E AR WE A A9, A%, F 5 olel Hold FEA A
g5 Q7] wEel Adel WAL SlalA @ ohig AL vkt
A% AXARE ANNE 2 20 AdAol: Bks FEE Bast

71) Michael E. Porter (1990), The Competitive Advantage of Nations, (New York: Free Press.),
pp. 73-93.

72) Ezeala-Harrison Fidel (1995), "Canada’s Global Competitiveness Challenge: Trade Performance
Versus Total Factor Productivity Measures,” American Journal of Economics and Sociology,
Vol. 54, No. 1, pp. 57-78.

73) A71& ¢ (2005), p. 136.
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AA, 7197 A9 GrhHeltt AAY Ade Y BE SUleE
Hoes ZIdasdA Aos g o 2 owu7t 7 Hesith v=e] diE
22 & 2k 4 AH 9193 KA (the President’s Commission on Industrial
Competitiveness)o| A= A S ) = 9= HAAAERT 953 =
Ao AF L= AsE AAeAY e Aake]go] FiAoR v 7Y
BAE ]l Advt. wEkA AAHolgk "7 Ar1AQ oA o Tl

A =S dus AFst FFE0A 52 odS Aed & U= "oy

1 gelsta glehm)

of e At AATFAI /G Aol WAL JFE e PHow
PrhE e @t 94 59 AFL ANSHAR odRA w)
Fepo] A e ZI9E A E2 Hasts PHe B 5 Aok o ¥
We gusths gl AAT AF A FWL melshA @a ulgolehs
ARE 442 F ¥ A Swelw 2AL T AdE we] Utk o

al
el 71gle) BAQNE WZolo)E, AAsrE, FAFAES 7o Fol
A (profitability) 7 #latshs mek 444 ol adrk 71de] Folge A
o

AAME 5 olgt 29le] AHE JFe W

otk wWekd BAFAL AW WAL dFe wrh 42 g 5 9
= ARE QRN stepojof Ft,

ol SgAglel AAYE ofg Zrh 7heE of| b4 Aol 7h4

o
° g

74) Francis Bacon (1989), "The Concept of Competitiveness,” The Competitiveness of European
Industry, ed. Arthur Francis and P. K. M. Tharakan (London: Routledge), pp. 15-16.
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EEHOR o|Fold £ Qi AR Usd & Qi o A3 AVHE B
AE oAAGEE Fibol B Tkel Aol At @ AAR FARbe
Aeiel el AAY Aglel FolA Ak Holth wekA AgrEeNA 4
AHe AwHon TATGYTS Aude AU odd Ade vhgo

= t}.
ol FEY TFES o AAYH A xe F wef ‘:LE] RN
olgfgt WhHe| o AEH A E7F AEHF&(Market Share), & A|H] 2 -5-9
(Revealed Comparative Advantage)#| < 5 °]t}.

BAEE el = v& Ax= FAFA) s 5 F e, ol AT
ke FA el @A AE AAT TR FEH Ao

T 7R Apdo] o]Fsle oF-E Uelr] wiEolth ATl AR
A sk ol A AVE AFA) dFE A= 4

ofyel LABANAE S Aitete A2 Ao A4S A agaor &
dart vk 3 Al AAE Asrt bE Abel AAE dsow

T Ue Tk AAHS A6t o7 o] witolth

AA, =7k A4 Brpgielt. S35t Aske dAatAlLd el A
S A 7IA T 2EF HE 7YY S edor g dIHE YA
A e Aol #4H|Eo] ol wii® FAHo] Fotd 4 vk A
e gtA7E A G v A= FEFe]l A Aol F 5 A= Aotk 1Y
U AANBAREN S fsids S8 A7 BA Aol mA = gkl ey
oo st wetA S AZE BAH v A= FFE webd AA dA
oA L Eolof gt W =77F A= AAE Wrtste © el =7t
FeoAe BAY Mde =4Sl wet 58 I BAAGEA w3
Aol Fuhs] o]lFolx guk. o5 EW, A4 7)< (International
Management Development)Z} Al Al 74 #l| 3 = (World Economic Forum)oll 4] =i
W ogksleE A A A A YA (World Competitive Yearbook)oll 9 =+7}1¢]
T7HEAGA TS Exstr ol BAH AHH wvurt shestA HA

)
S

>

¢
o

.

75) Aol AAEE T o Aeise) A4 Adoz gelshs e ek AP As ) A=
wE AR 5 ARLLE o] 919 A0 2o olF 1A, AASE S sl
AAIAE SIS 913 H7Rbol o] ol Folatk 1w o] nr} Eeel,



ol ¢} o] AAY Jidol IUtFEFEAA AF ol &H YANE 7Y HE A

T AfRts 1 Jige] WA &tk whebA Paul Krugman(199
47103 2ol FAH ol Jhdo] =7FE Al HEH= A= ok onvt
it FAets dAStAER vk 22y =71 EAY g ZadEs F

ok ARAEL AAY Aol RAuEAw oEs A wol} nu

A9 Hes agsior & 842 A AT A= EFstal w7t
FeoAe BAYE NS oAds] &ttt Fstar v

agEuE oAt AAY A x7F ke P Adsita & 5 S
ZA17? M A A A B4 (The World Competitiveness Report)E @ =%
v, R&D A%, 7l FA, 4FE, ST E, A 7% 59 7S
AAsEaL ek 2Ey ol#d A XEL YEE AdEERTOE Foaae] A
AL AYa 7] wed A% aaE SA] A e B & HS
o] A %7} 791@“3}3}.

ol Age Ao =AY, HAJNTASE, AdAEFdE, FA 0
ANA A= Ao 94 T AXE £ F Ak dF AELES =%

2
M go] FulGoM A= wFo] W 2] WMol FriH @9
o A4 Helwrw Agd %
Mg QErE B8, ANES

o add geste £x @

-
Ay
QIOL
2
[r
fru
_{
Ay
Hl
N
4
o,
o
i)
o
N
4
o3
2
i)
ol
X
=
o
=
s
>
=3
s
e,
r o
oft

FUaEe] Fhe Er A A FLAYNY FAEUL G F 9
a3e @A7AY 93 mesE @At Fols o
ulofo ahy] wRe] /1Ee] FNLE L MY F7HE SHPPL 4

oo} whr}.

gl
o
19
o
r]I

76) Paul Krugman (1994), "Competitiveness: A Dangerous Obsession,” Foreign Affairs, Vol. 73,
No. 2, pp. 28-44.

77) Rhys Jenkins (1998), "Environmental Regulation and International Competitiveness: A Review
of Literature and Some European Evidence,” Discussion Paper Series, No. 9301, (The
United Nations University, Institute for New Technology), p. 13.

_55_



SARF v I e s FAFAY FAS AT Y2
Nge AaAm 1 A AAge] F4W F dnks FARA
(revisionists) 7} 2 TR 4 glrk o] T awkE Azte] JHAe B 7o

A1l Asg wmkel ol Zzp ' udA 7HE (pollution  haven
hypothesis)®} X E 7} (porter hypothesis)® AZAHC. A= 7 37
TAFEe zol7l AAYE ayvE fFEsthe Aot F A FATE] o
Agk 7= BAAZE iAWY 2 FEe]l W Itk HlE sl 71 el Al
O =2 AETH S FHAA Addrte] dsom e FAE A Y
stelo] FFo] Hasta, A AVE e F7tRSE Fo] SItsAY
573 71 7+2+¢] (environmental sensitive industries: ESIs)2] 74 -%-&= A4 #] 2]
o] A& oF7] 3t} S 2= Porter and van der Linde(1995)7)<] ol =] 7] %
A% A Al el 71Fe AMEE Vlso] FEHY o= = 7|
15 15 A71aL ol T8 salqrAnES A4S = dem 9§ u
=

= Bo AluAZ 5 vk =tk

o

gt 12

(1) 2939 3d* 74 (pollution haven hypothesis)

AFe vl o] BA FAL AP A AT A Aol A
A7F Al EdsE THA & 5
A ohE el g FAE ASAHOEZA A FES AAs=
o|t},
kA S AI A 719 seFA A B b o] F(industrial
migration)oll = Y-S & F JdowH, o= FZ(push) o2l E7HA:

Industrial Flight Hypothesis)8O3} ZA <1 (Pull) ©] &(L. g3 w=] 7FA4: pollution

o,

po)

78) 29 - WAA Q005), “FURY BATAL B pEel vV GF AFEA", AR
AT, A4, A3s, (ALSE A E3]), pp. 627-653.

79) Michael E. Porter and Claas van der Linde (1995), pp. 97-118.

80) H. Jeffrey Leonard (1988), Pollution and the Struggle for the World Product: Multinational

_56_



haven hypothesis)8D & &3 4= <l
%ZF o]Eoly Atdels JhEe U A FAIVE st weE gu F 3
Hol] Fojdgdoz FA7F oFst thE Ytz KA 7Rdolth vhd A

oft

}1\_]__

QA olE Fe ogudA e B3vIFe] @ AAT vt FeA

FAE FEIUE Ao 2HS Fa A

ol A A AstE I AFAAYES Asteve A HArA A
A’(Racing to the Bottom Hypothesis)82 3 &}t o & So], Abo]3h
SAFATES 7H =7F 3 Aol WAt A o =2 &4 9AT
T= AMYst A= =7 W ol AAAFH TGS AN BES B

2 747 @b 2 AFTGe] WAy
A% Aziel Baal uheh #AFAFEe] o e F7b A o9
e WA FAL FoEM BAVAHANA MNSAAAES Fush
A BT olg)h el AT BAFAL EF AV stolg oG
gol We Ae WA UE 4rE gHgonn Age "olmy fw
9l th.80

BAFAZ AT ole @ A4 e e 2 AN 2HT F 9

Corporations, Environment, and International Comparative Advantage, (New York:
Cambridge University Press), pp. 1-268; Halvor Knutsen (1995), "Polluting Industries:
‘Industrial Flight' or ‘Locational Shift’,” paper presented to SUM Conference, pp. 5-6.

81) Ingo Walter (1982), "International Economic Repercussions of Environmental Policy: An
Economist’s Perspective” and "Environmentally-Induced Industrial Relocation to Developing
Countries,” Environment and Trade, eds. Seymour J. Rubin and Thomas R. Graham,
(Totowa, N.J.: Allenheld & Osmun, and London: Frances Printer), pp. 67-101; Ingo Walter
and Judith L. Ugelow (1979), "Environmental Policies in Developing Countries,” Ambio, Vol.
8, No. 2/3, pp. 102-109.

82) James E. Anderson and Eric van Wincoop (2003), “Gravity with Gravitas: A Solution to the
Border Puzzle,” American Economic Review, Vol. 93, No.1, pp. 170-92; Jagdish N. Bhagwati
and Robert E. Hudec (1996), Fuair trade and harmonization: Prerequisites for free trade?,
(London: MIT Press), pp. 1-612.

83) Maureen L. Cropper and Wallace E. Oates (1992), “Environmental Economics: A survey,”
Journal of Economic Literature, Vol. 30, No. 2, pp. 675-740.

84) Noah Walley and Bradley Whitehead (1994), "It's Not Easy Being Green,” Harvard Business
Review, May-June, pp. 46-52.

_57_



o AA, SEFAR Aol WolAlE VId2 Sl e AN Gt
A7 2 AARE =7k V], 538 M= e ARAAR ol s w7ks
ANA AFHFES wWot7IA 2 A

=4, 4 5A7E AT A= 719 A 2d4HE 2 RS SR
TAZE ok S7kR AAAAE ol dsY of Al tE FaE Sl
= o]&n} Ak el E (industrial flight)@ el Lol 4 St

AR, ole e 7IdEe] o 2ol ediery AEel Ats

= e = al
Ao Fgs 4@ whe FofR AEFES dEFoRN A7 3HAE s

=N
4 A9 52 nelsh Fgomn RATA NP4 7t B
FHete Hes aARe A ok

(2) ¥ ¥ 7}4 (porter hypothesis)

AEA vlag-9lo]Eof ztgk @3 74 (pollution haven hypothesis)

of sl o]&ul =4 E A (revisionists) E FATAF FalS HHgo N

A §E FaATE 2 A Ao FHEE AUE Sof olF FAd
3 9t} o9} o] FAFAI FAL MAAZL Wk ol g o] AAA
I 3¢ 2 AAES FAAND £ dgE o]y I-9 e AL 3

3
AL el Hals
oo ¥
Gl etk webd AEE BRNES wE Sd PBA MBS
FEsok s 19w AU DAY A dold FAAY 5 A
WgAel WnE B FYeie] YAES FEAI] AT wdS BAY

Zelv 7 Az FSilgol FastAl sl Helrh
57

N

TrAlel o 71 A=

85) Michael E. Porter and Claas van der Linde (1995), pp. 97-118.

_58_



W ool 2 719l HAg ATAA I 0% Ba) BATA

slom, o vk A4Ee wr AuAZd & dds F

]2 TH sHdolzt Fetm 9

e £ FAGHEZ A gol ol AL Bul s AE

o ABFoM MEFUL obd FYF V8 BET FE vk
7

=

=3 @RW8H 4G AEA Jgde AEA i g
edel el AEAmAe] o] He rHowM AALE B FAANL & I

g @Al AEtel mhE v el &3 IsH olm Ao AN 7 FAH
detadlow Agd 5 vk old JheAdLe SR g ]]ie] AL
34 Asle] w538 AR vk G ZolE = Y e5d AAEAE
HE AR A Ve AbelY d@FE Sdiel 22 v WEE B
olaL lom 7|¢fo] o] oMol grao] Hopbdr] flsiM = AL =N
g EA7IAE dAgEA gom b A HAW 71de AEAde VIdEds
o] Ab3let fA el wA = Gl o= A= S A =7kl s BTt
Ha v g&el A solM = VIA7HAE des w4 dGAd el 9
iAW okt 7t el 71 ol A A=l AL A TidiE o AR
& FHATIA A=A e FIEE W] AlFsiith ol2 Q& 7
o olsjddatse] @AY Fde FA=E Jdel Theke o

F5 AAAE FAE BAY 2 243 Vel BAAeke] At @4
AA AP N, 714l wAaA e 22 AdE 2Asty] Hax
Aol Abs] Bl ST Al A= st lae Abglel feE= Aol Folk

o7 YFHAL, ofd AFste 7YgS 2FA XF 7]
Eﬂol 9ol A A = A
ol A2 ARG AN dF TIdel deiM= esld BAH Fitadde

2 A48 5 9ee vEhl Fu Aok BRFA6 BE 34E Fge w

4

)
o
ko
z
oy
OJ.u
>~I
JX‘-‘«

86) BAAFA o2l HALES Aol BANGE g A
Jolel, oleleh AEAASHE Aol Mol AT o wE AR W - A
o, avAEe] @74904 g aAeuge] duRAel vre] & ) oleld F9x
oz % Fadd Aow dasa gt

_59_



3|
S

h4

& A}3]

Aol olut}

9/]

ol

T

}

Wareke Al

=

=

A 3d |

=1
ey

e

[e)ge:]
a4 T

A =

IR

S

]

o

el

o] A

|

ruze]

o ME=

Al Aol7] Wi

=

=
=

0

1o
el
=

7)%e] )

€l

bs

ba

S

-
5

Az,

-
T

AR A

gl

=

]

o] 23} n}

A X

=

o] t}h8D
=

e

o
-
_L;’—_Z-]

!
o} 22 (Standard and Poor)

doz zA}

°©

g A

whoof
vl x
st = |
L
x
o

E] 7} (porter hypothesis)S 3
A

Ir
=

o= ol

=

=

[e)
Ae

2
o
=

T -
-
Ea
A
=

7}
E] 7}A (porter hypothesis)S =40 &

el

39, 715k A= 50070 34}

=
=
s

=

8=y

k)
“

2

=

AF
Axlo] WA= St

A

Aol 1o @A 7L 5]
(3) % 7Hael o
(3__]_

e 24

o

R

o=

2l
olol sl

=
|

3l

i
Ao

71817}

o}

g, A7}

g A

-

T

—
15 -

oF

Aeke FAHoZ wrh YA

L2
=

74

=
=

gk 7137F 285X

o

R

=

=

e A% olel
7

1

°
=1,

718m o] &

=4
[¢)

o)
H

&+

=
&

IR

°©

)
S

Ho = A

i

k)
pul

el B

"Environmental Regulation and the Competitiveness of U.S. Manufacturing: What Does the
—_ 60 —_

83) Adam B. Jaffe, Steven R. Peterson, Paul R. Portney and Robert N. Stavins (1995),

87) Paul West and Paul Senez (1992), pp. 69-70.




ﬂ@ﬁﬁ%?% I T ) T B AN T Ao wy
— ; = 3T 0 =3
e Tmgp® gPFPIETT NP EFe g
- I _ P BB o o) N+ < xR
2 MR g BT gon,, = _ B 8 wgo®
®O  xo . s
ﬁxx%aﬁuuwiﬂrmﬂmm EWWH _H
X ‘_f z_l ,mml =0 <0 — oy N ‘_f mm ‘_f N ayl ,ﬂl . ® ) OE < ‘m_vl
Lo o R0 R X B " = e S Lo -
oo ) = R = oo 35 0 = el o s
HOR s o AR i ) - o) o 8o = gl
= ﬂnxn_ (.mﬂ moa ]A ~ %7 Jﬁ]ﬂ
= N T or oy R Mg g SN = T AN
s RGLEsEIRRl®E @ 9 X g TE
R I R U T T o m B
R ema iR 2 T0®uT =g
X —_ ~ _
s S T P ar? we
J oF Y 0 [ — o Y i
aﬁﬂ%wﬁﬂimﬂ%wm%ﬂ =TI R
=0 — ) <0 o= il o —_ )
xOﬁ;ﬂMmM . o w ¥ = . =N 1aru Mm JM_ mp o © N
PLEEE L RE_ (wciL EeZE, g
Cy M_ﬂ SR Jar &L = 2 g ﬂﬂl T N owm o o <
— <0 T T o T
RO p ATy E L yd Ty H w0 "
= o — =~ " — o i & -
o G A TR (R N B - E
P TR ML RERe KRB ®g v RT
Mﬂﬂ%%%z@% oY eﬁ_ﬂﬂ O o
i~ = e [} S n! —
AL EFTRsE R oy REFFL T T
I i oo & Lo o = o T o
GO I B R e . S TR T
= W o= W oo Ho o ~ i % e = ) i N
® 2 XN E N W wm BoEw o B oD
B o O PE WS eE N T g T 5w o
) F XA MR AT DE R MY oW
S GG ?qyﬂmmogmwﬂﬁﬁgur%wﬁoz
o I - TR N o E T o
o T o R woro e o
of o oo o ™OX < H N o 1 TR T o ® o
B o oo ®R X W BT T K H eI - S~ e~ oM

Paradigm?,” Journal of Economic

the No-Cost
—_ 61 —_

Benefit-Cost  or

Evidence Tell Us?” Journal of Economic Literature, Vol. 33, pp. 132-163.
The

89) Rhys Jenkins (1998), pp. 6-8.
Perspectives, Vol. 9, No. 4, pp. 119-132.

91) Rhys Jenkins (1998), p. 7.

90) Karen Palmer, Wallance E. Oates and Paul R. Portney (1995), "Tightening Environmental
Standards:




o webd B As 44

il

o

ﬁo
w

0

Al &

o

e 7o)

St AeE = Al

g

KR
T

oje] whet @

=
3

obsti mi EAsA Ptrhe

;oﬁ

o
N

0%

k!

—_—
fie)

N
o

_62_



A3 dFNAAAY FIAFH FABAY Fol

L A4 (Pollution—intensive  Industries;  Plls) =& 347744
(Environmental-sensitive Industries; ESIs)oll st Hol= AagA7+E A
SAe wel va 2ol & Holal gl

Tobey(1990)= L @WIZAGS “Mmo A A & P W&oz
o] F Ao 1.86%HET AAY 2 AT oz AolE Rt Tobey(1990)
of Aol A F=, Fol, gAE, A, HHETE T 5N Age &
AN A2 &3l Grossman and Krueger(1993)93)% 1=k EQ ALY
o A 9 9 A 7HH] & (pollution abatement costs; PAC)o] At} 3717120 A =}

Aot Bl &S ARESte] SANAAEANAS H Ykt

Mani and Wheeler(1997)%+= 2z} 4H1 o] &7], =3 A #H 7] &0l <718k

ablel Bitedass Tt 2, RETSE, seatsd, Bx ek A4k

2 R FEAENYS edvador Hos Yy
Smarzynska and Wei(2001)9%)2] B A= z} Ade] T GuE++
2 s gt JES vuste] QEUAAMNA S FoANNY, T LFAA

I} Aodig oz ERFST
Low and Yeats(1992)+= v= A2 1988d% e dAfdawEd SAXE
of thsf =Asle] 77174 A (Environmental-sensitive Goods; ESDs) ol

92) Tobey(1990)= Tl= SICHFRETFTEFIZE= TASIY SIC 3©9 1237] 2k
AN R ot

93) Gene M. Grossman and Alan B. Krueger (1995), pp. 353-378.

94) Muthukumara Mani and David Wheeler (1997), “In Search of Pollution Havens? Dirty
Industry in the World Economy, 1960-1995," in Conference on Trade, Global Policy and the
Environment, (Washington, D.C.: World Bank), p. 5.

95) Beata K. Smarzynska and Shang-Jin Wei (2001), "Pollution Havens and Foreign Direct
Investment: Dirty Secret or Popular Myth?,” Policy Research Working Paper 2673,
(Washington, D.C.: World Bank), pp. 6-7.

_63_



sl w=rol A 1988w el mE R AR SHvled e 1% 2o A

=
Ze gew AolE Y 15 407 37E SITC(Rel0) 399 407
FRe oguzidon PR AAY BRIEE O <E 3-1>3
2}
<H 3-1> Low and Yeats? SZUAHNS 27
SITC(Rev.1.0) S A E SITC(Rev.1.0) S A E

251 Hx AA 634 IR )

322 A gL ZEL og 635 B A 2

334 A A 641 ol 2 #A

515 71 B2 v 642 Fol A%

516 71eF 718k = 661 AHE 5

523 716 B2 ket 67 A%

524 WAk =4 63 v A 54

532 H & 69 wEA

598 716 gheh=

A}& : Low and Yeats (1992).

van Beers and van den Bergh(1997)2 SITC281(E74 9 A34), 283(%F
A A, 68 H TS, B1(HE L HA), 64(Fo], AA L HZ) 67
(3 2 A4), 513-514(++71 8+ &) ¢F S8I(Z e =8 & dE sttt

Z=82} B and Z AP (Duan Qiong and Jiang Taiping) (2002)%)+= <

A7 a9t =AY 7 Hpollution abatement and control costs)®F AW 7FA] &
(Environmental Intensity; EDE AR&3sto] AlA|, st&, Adx4 9 vl &+
FEAE, w5 R HESS AE B gdrteds LA der Eet

< =X H = j=REuA
o
STt

A (Zhao Xikang)(2003)972 Muthukumara Mani and David Wheeler

96) Bt - ZZKF (2002), "MNERTHESBRBSE S T In0sE, T I | 1200 (EMSERE S
KEY), pp. 48—51.
97) HMHIEE (2003), THEIERHE S pEZEBREIS D M S TR, (st B e R i)

_64_



o] A3

=

[¢}

=1
ey

A A

+d

°©

7

v A
T

ol

7Y, A= m)
Tobey(1990)¢} Low and Yeats(1992) 9]

to] SITC(Rev. 2.0) 3

S

-

T

H

Heole g 3

A 7ol A

O
R

=

(19972 A
2.

W

7 %

‘mo
Hr
Hi

)

SITC
(Rev. 2.0)

334
335
251
641
642
232
5198)

<H 3-2>

o] gz As} 513

%24
S3H3HE), 515(71

=

=

&

A A7 = A
A

FEEE L.
=~

2
7‘\:‘_1UJ

1y

U
10 FEA), BIAYE, AE-gE R 2

713}
1
7VEp Al

i

.

5
=4

=]
, Fatsle st kst 51424

5299)
562
59100)
541
58101)
62102)
67103)
68104)
69105)
661
634
635

— 65 —

=

=]

R
T8, 28

o

u
=1
=7

q
&, slEl 22 5gE, ), 516(71EF fr718kekE).

=

=

z?‘jl—

7]8}

(FrE5AA O

=}

A A e Fol Al
T

547134

98) 511(2e] gA=A &



BEA71 708 4 7Hed F 7)7ke] 1934 FE 20107441 &) 177 H)o]
Elo|t}, AZFEAS 93 3= UN Commodity Trade Statistics Database

Lo
ox
o

ox 12
2

N

N

>

>,

o,
=]
N
B
N 2

oft
=
X
)
Yo o oo Ty

*=
Aol AAMe MBS Aeue AUFE, WY, WA 454 59 2P
wao] Qv o2 A AL AAH

&
& APAORE ool B wEkA A
ANM = A=Y thedsE dUA| AFEF, o|AbstErA miER @
F A Z (pollution abatement cost expenditure), 1¢1%d F W A5 58 &g
UTHI6) T8 S AAIAES 83 A FATES IF7hE A

nnjstar, AlFstE AFEA s = ol o] Bk ol
fdetr] 918 H Aol AT AARZEA 20050d UNeA =
W3l 87 X% 7e A X S (Environmental Sustainability Index: ESI)
& F8 &&stal v ESIe Folxl 4o, ed=4dyel, 41, A3,
AR ALEHF T ALk EE LS, AA HdRke] AA

AdAstol A oA dA &, e v S =l

Og{:,"
2
+

uiss
2
U\l

£ ok
ot K
o

M
2
il

>
-
ol
-
£

99) 522(5-718ketl 2, AbskE B FEAY), 523(F-714e w5 2 AbEte), 524(71EF F-718ks
=), 52508 B A EA).

100) 591(&EAl, A A(F ), dvtAD, 5R2(HE, oled B =794, ¢, =4 ofi), 593(3}
oF B E3AE), S9TCEEFH Al R fHARE), 598(2e] HAIE A o2 B RA ).

101) 581(&ek=ge] W, vfo] 5 302 BRAFEAEA Y] A, FolE, AF), 583(EekAHe &
=ZE),

102) 621(2H), 625(LFEfolo], S3ELolo] ERE, Blo]o]E5 B AURFE), 62922 A HA
e LA,

103) 67103, B4, siud, d ®== o] 94, 672(d T 7o) 27+ 5 7]g dAf
SUobAlE), 673(F T WGkl WatAdAss), 67408 we vgude] Wasd
675(Fad el BAFAAR), 676(2 e, V=, F2), 677(27e] dedAx 3 dedAx A4z
A, 678(A7A), 679(3 7] FB, o] Z 4l FyEEli FH)

104) 681(2, Ww 9 7Iet Wg&e] F%), 682(F), 683(H7A), 684(&FvH), 635(1), 686(ck<d),
687(54), 689(oFoll AHEE = Z4E HldES B MuE),

105) 691(2e] WAI=A o 27 2 dFrwEe] 2= % 7E2E), 6R2HF F 58 87,
6B(AE 2 e 2¥), 604(FF, & EE EFUEAY X Wik UE, EE gHE Y
FARARE), 6%B(F8T R 7IAEET), 696(EEel), 697(F8] BAIHA &2 FE5A &
7)), 69902 PAHA B wEEAe AE.

106) #°35 (2007), “SHATTAZ =S} FAZA LA B A5, IS et =5, (3
= A7 33, pp. 1-14.



ro
&
riet
Y,
2
=]
N
¥
5
=)
=.
=
(@}
=)
3
l¢)
=)
—t
)
g
¢)
al
%
Q
=
@)
l¢)
e
=)
[oN
o)
~
o
3
c
fr

3 =
HAAAE (YCELP) 2 A v]ot] = A A 5384 B Al (CIESIN) 7} 35 2
2 37 84T WUke SR TRAEEA 2dvint AABAEH
(WEF)< &3] 2xsa v EPIAIFE 20029 2382 IdxE Az
2006 EPI, 2008 EPI —1&]3 #<* 2010 EPI7F 35 %l 2008 EPI= %+
A (Environmental Health)3} A Al 2| %A (Ecosystem Vitality)2] 271
222 PAEY o, 747 dAFHesE -7 AAARRZ A A
w3tE o] F 10708 BAAZRE A UATh0D o7 9G B H
=7l SR PR g SRk FEo] ve FE Eopxl
U =goly, ‘AuA AEHA'E 3 w7be] SN AEA 2 AAA
& BIshs v50 meE wokivs oft}. ofel & ATl = EPI
= AeEAste], AAFLAT7F 5 2010 EPIA 71 80%
1502 ANFFY=7F T EPIAS7F 603 o8l =F

W5, G, 296 50%e APAATow EwoPMJﬂ, NEFART F
EPIAS7F 604 3¢ %71 % nepd, A, 9, 9% ,
S, @, BT, Agdelabilel, €7 5 104%2 #FAETOR EH
of BA gz At

EPL w99 g% % A2 4

107) AF-821 (2008), “2008 €737 24| <=(EPDel et wvld4]
424 5H3)), pp. 5.

B TgaRaygsistsn | A18d, A3%, (3=

_67_



2010d 7= @AWHAA(ESIs) O FrEdS the <& 3-3>3 2o
33452912 = 2010 AAA AEFSG FEFT AN 238%E Foka e
M, 198578 2010 7bA 8] dHdS7hES A AA AEFS FEFY S

7H& 53.9% 5 2ok 552% %2 A EH AT
1985% ESIs & AlAl BF5FS FEFAA A8k HT2 22.8%00 A4

1995 20.7% = ZaFAE YA oL, 20051 o5 vl Frbeks A
£ Hola Ut o]¢k o] ESIs AHd F7FEo] A AA FEFS FEF
4 F7tES AdBsta e olfre AAE A mE d|A L8] FEek o oF
Al FAF P 2R Aol = Aem dAddHn. HAAR &
A7l Ar7bed ofekEAlzsde] dgd FUHES vhe <29 3-1>

3 ol 77 5549%% 94.1%F hehe] o] & YFst: ek

<" 3-1> SFoAAMgE HEZ SItE(1985-2010)
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Z}& © UN Comtrade Data Base (2011), The United Nations Statistics Division.
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<H 3-3> SHDIZAOl FAH AZ29 I} HIZE W3 =0
(9] - 9y, %)
g 55_——/(1]71 ESlIs /H_'Qr Z—]]X] §}-fg— o] LT Eﬂ_ 1 H] = 1_;1._/,\_ EZH B 1_;,__/;\_
A=K o =] ) . = 3T = A= %7 = 2 = =

e shza | FTEN M| ¥l | s I g T Sl oEs | AE | A | 2E

195 16310 3711 701 356 797 165 260 112 580 313 325 66 34
(223" (1897 96) | (215) (4.4) (7.0) (30) | (156) (8.4) (8.8) (1.8) 0.9)

1990 — 6761 770 797 1413 367 633 240 1001 639 661 168 72
2100 | 114 | 118 | (209 (5.4) (9.4) (36) | (148 9.4) 9.8) (2.5) (1.1)

1905 48539 10062 41 1248 2090 715 1047 382 1416 923 1016 280 105
(20.7) (84) | (124) | (208 (71) | (104) (38) | (141 92) | (101 (2.8) (1.1)

5000 620483 12180 1667 1260 2435 1070 1197 435 1383 1118 1199 308 107
194) | (137 | 103 ] (20.0) (88) (9.8) (36) | (114) 9.2) 9.8) (2.5) 0.9)

o005 101598 22965 3733 1649 4274 2725 2182 740 3063 1900 2030 484 187
(226) | (163) 72) | (186)| (117 (95) (32) | (133) (83) (8.8) 2.1) 0.8)

o010 140861 33452 6260 2099 6204 4534 2868 1103 3757 3083 2796 504 243
(238) | (187 63) | (186) | (136) (86) (33| (112 9.2) (8.4) (1.5) 0.7)

o] 3 5F

;j’}: 539 55.2 554.9 42,6 50.7 %1 61.6 58.0 453 58.0 53.8 50.2 479

/=

F ) A A AERD 255004 B4 AG v g

2) AR =

v

FEAA AgdE A
Z}& 1 UN Comtrade Data Base (2011), The United Nations Statistics Division.
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°olF A I e ATEY g <Oy 3-2>9F #Zo] AfrtEHS
1990 ESIs F=9 BT 114%E5 AAstHA 4995 71538t Qo
2010 el = 187% 5 A frstdA 1912 Fdskth

<OE 3-2> SEUZ ALY AHE FHHIE

(20101 ] [1990]

KIII EEY
3% 8.4%

FEFTY VTR E ARTFE Y-S 1990 7709 Eel ol A4 20104 6,2609] &
H2 gdEHA A9 7S 5549%E Yl on, o okE& 5.4%0l A
136%= F57ketRaL, EetagAzd e 94%00A 86%= Hfi&ol st
ATt

R Al A oF Fol Al 1985 & o] 36 e 2 HAA ESIs %
oA 9.6%E HatH o, 20108 o 11 A& 6.3%=2 s 2,099
Ade]e] FEAS VIFsdt steds 9 steA e 1989 ESIs
=9 HlFo] 21.5%°04 20101 18.6% = stetatd o, AAAH 9 4Avty
A= 1985\ 15.6%°1 4 11.2%= &Fetabint.
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2. =71d $RANAAY 79 I

20109 71 AN ESIs)e] FuFN(FE+7Y)S U <E 3-4>
2ol 17913291 G efqF o, A9 11713 we H|Fo] 515%E A3l
A= FFo|th

<H 3-4> Z324H W =201E IS Bt =0l

(&9 A2, %)

T & 1985 1990 1995 2000 2005 2010
29 | . ESIs 21,8%6 36,364 49,987 67,142 125,326 179,132
9 zmerer [ 10000 | 1000) | 1000) | (10000 | (1000) | (1000)
1 ) 2,898 4233 5672 8935 14,766 20,058
(13.2) (11.6) (11.3) (13.3) (11.8) (11.2)
9 2o 315 516 1,294 2,286 6,418 13,752
ay | ae | ee | G| 6D @
3 =q) 4036 4536 5,036 5,047 9,651 12,926
asa | a2 | oo | @ | an (72)
4 om 1,741 2,439 3,208 3,529 5,530 8,052
G0 | 61 | 64 | 63 | @4 (45)
5 w70 1,588 1,888 2,088 2,588 5,780 7595
a3 | 62 | w2 | 69 | s (42)
6 e 1,417 2,497 3,005 3,225 5,466 6,814
65 | 69 | 60 | @8 | @4 (39
7 e 1,458 2,220 2,570 2,940 4975 6,155
6n | 6D | G | @ | @0 (3.4)
3 ol era]o} 1,124 1,851 2,322 2,614 4589 6,025
Gh | G| e | 69| 67 (3.4)
9 dgee 1,061 1,615 2,046 2,011 3,823 5,806
49 | e | an | 6o | 6D (32)
789 1,251 1,839 2,556 3,988 5,204
100 7 (36) (3.4) 37) (38) (32) 2.9)
1 s 356 707 1,381 1,924 3,535 4071
e | a9 | @ | @9 | e 23)
B 16,427 23,046 29,081 35,731 64,985 92,387
ARIAE sy | @ | D | @@ | 619 | 65

Z}& @ UN Comtrade Data Base (2011), The United Nations Statistics Division.
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A9 1071=r2] ESIs Al A &2 19851 75.1% 14 19954 58.1%, 20101
515%= A &Aoo 2 stetst= FAE Hola Q. ol 19859 ol ¢ & A7t
A A AA AEFY TRl ESIse] xAstE Hlsoll & Wyl 545 A
B A A9 1= ARde] sddvds AL S48 AVE A% &
B 7IdEe]l 2HHE R FAHE SUFR GFAIZE oFgk = UER AARA]
A oAU o] Ao i FAE FUAITE olEn AkgolE
(industrial flight) @43} 24 321 7} (pollution haven hypothesis)e] A &

4 5 e gnad.

>

a8Y Low and Yeats(1992)v} UNCTAD(1994)¢] AWz o]zgk A+
o] ¥dst 7] AAFT AAFAAA Uit dHbd el gEow iy

7hsst7] Wil oS Hagk EAo] 8 drkstl

T7HE HHE T9E ARy vae 1985 2,898dH 2 K o]
2915 7= oy 20109 20,0589 EE 2 11.2%E AAsHA 195 Hst
I gtk v 592 19859 4,036 ® 191E Ao, 20109 12,926
AdgdH® 72%E AAGEA T=el o]0 391E 71113} jrh d T
1985 H-E 2010 717 F oAt 1128%9 =S AFES 71E359, 2010
W 13752912 (71.7%) 2 59 a4 2915 7| 533t

<08 3-3> &ZeZated W 20t HIES #3sk 0|

20
18
16 ~
14

12

10

o N » O

1985 1990 1995 2000 2005 2010

A& © UN Comtrade Data Base (2011), The United Nations Statistics Division.
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2y

3. AFE [N ANE 7o AF

(ot

o

7L As AEFSG A W ESIs A& W3

e <% 35> AWdFY=E7F F 2010 EPIAF7F 804 o)A s A 7=+

5/M=ra 2EFd=7t T EPIAIF7F 608 ol A M= 10/M=r& o
B A= AEF Y FFA ESIso]l AAlgtE HleS A g Aotk
A A, AT SR Am FEFS FEAA ESIso] AA ek

H 52 19849 8.6%°l4 1999 7.8%= FrAasts FAE EA o, 200497
Y tAl F7hst7] Al EReRe] 20099 9.9%E 7l sk, w713 5 A" 2.9%
o] AsAE detdddt o= AlAl AAle] qtRVF A&HHor gdHa, S5
8] 2000t o Afrhedel aeefe] A Frpgkdel el = AL
2 addn bk a5 AAgE 4o yaHojof & Aow dAdH.
w AToME v dellA a5E AdE FdAH e WEkE RCAASFE ©f
goto] FrHA o ® BAstaxt gtk mUPHEE 594 19844 7.4%°0 A
20099 4.8%% AH Tt 48% FFeA W, M= 340%%E AA F7Fskar,
o & WSS Holx ety v Zekaol 29 dle Zbzb 1984 T e
-6.2%, 85% Ak FAE HERAT. SN =S 10702 A= FE5
o FEollA ESIso] zkAsh= Hl T2 19841 11.5%0°l A 20099 10.7%= <A
Bt 14%°] setAS JeErdt. bR s Qe = Bi=, HY) 7=

o Afgol Frlagon, vebd, Ao, AmulAo}, WAm, B, A5

olebulo} 671 %S st FAE teho.
FH <E 36> A %%E—‘?‘a S A ESlse] AAsHE HFS BAG
Asfolty, BAAW, BANAT 5AFe] A% AFFA F90l4 ESIse] A

A= BT FEoAA 9 o] 19841 10.7%0°l A 1999\ 7.78% 7} 7 As)
o242 modor} 200495 E thA Zrbats] Alzkske] 20099 9.9%E 7]
2w AWT 14%°] A5AE Ut AAAEE 10750 47 AE
T4 Fdd A ESIso] zAstE HlF2 19341 12.4%0° 4 2009 11.4%=
AW F 16%°] A Y. s dawe] 109%014 12.0%
2 Axd 21% AEeke FAE Yepn,
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<H 3-5> SF0IAage N8E AZ2RA W =&Hl5 Bal F0I
(& , %)
1984 1989 1994 1999 2004 2009

T A ESIs A ESIs A ESIs A ESIs A ESIs A ESIs
TTE | FTE | FTTE | FTE | FTTE | FTE | FTE | FETE | FTE | FTE | FTE | FTE
= 14299 1064 19299 1564 23299 2064 29569 2501 49457 4306 61475 5773
g 5154 551 A13 921 12652 1106 16032 1383 22496 2045 25380 2543
A | vl 11344 779 19658 1786 27868 1786 37634 2409 44592 3443 57614 5303
2| 9= 5139 609 3412 797 10967 1006 14499 1203 19015 1968 19279 2306
o= | 299 1606 229 2786 385 3421 435 4184 481 6811 826 7211 942
5= & 37542 3233 59567 5454 18207 6397 | 101918 7977 | 142371 12588 | 170959 16368
A& (100.0) (86) | (100.0) 9.2) | (100.0) (8.2) | (100.0) (7.8) | (100.0) (88) | (100.0) 9.9)
B 1513 151 1907 221 2410 256 2624 247 5215 509 3198 51
22| 214 39 476 33 660 9 902 134 1888 289 3124 511
ol % 545 40 960 3 1497 123 2108 189 47298 557 9858 1311
ol =y Ao} 1166 183 1209 181 2231 249 2719 286 3985 406 6425 566
A LR 1023 102 1223 162 3277 212 7342 352 10041 607 12220 773
= | EUE= 467 41 546 63 975 108 1534 144 4087 381 7484 630
; Sl 1671 125 3509 211 5340 370 7909 613 13722 1139 20056 1947
Bl = 411 25 1130 5%! 2519 111 3202 178 5259 405 8348 746
AT 1072 233 1472 333 2205 515 2501 610 6334 1387 9832 1994
B 7] 565 49 665 59 1039 33 1511 97 3534 286 5723 535
1070= & 3647 992 13098 1439 22153 2126 32352 2848 58362 5966 91269 9765
ERins (100.0) (115 | (100.0) (11.0) | (100.0) 96) | (100.0) (88) | (100.0) (10.2) | (100.0) (10.7)

Z}& @ UN Comtrade Data Base (2011), The United Nations Statistics Division.
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<H 3-6> SFuZage 88 45723 W «=gHIs B3t =0l

(9] e, %)

1984 1989 1994 1999 2004 2009

T AF3E ESIs A3E ESIs AF3E ESIs AF3E ESIs A3E ESIs A3E ESIs
F5Y | 359 | FY | F4Y | Y | 25U | Y | Y | 2y | FY | F5Y | 3459

=9 10937 1157 | 15937 1557 | 20937 1857 | 25368 2173 | 38792 H16 | 50906 | 4926
LN 5632 683 | 10469 1092 | 12619 1224 157% 1488 23712 2506 | 29596 3227
A | ot 18534 1911 | 26693 2197 | 37501 2656 | 57659 4032 | 82362 7357 | 86736 8563
2| = 5327 590 | 10921 960 | 12349 1005 | 17317 1251 | 25542 2168 | 26406 2473
= [ 2gd 1452 178 2689 259 2875 236 3526 317 5524 551 6536 694
574 g 42433 4520 | 66709 6065 | 86282 7027 | 120166 9261 | 176431 | 16093 | 200179 | 19383
R 100 10.7 100 9.1 100 81 100 77 100 9.1 100 99
| 799 122 1082 134 1954 216 2853 328 3407 477 6969 8%
BE 175 21 356 3R 613 53 764 77 1342 139 2283 253
ol: 735 144 1183 19 1540 243 2708 397 5418 691 | 14550 1837

ol = Y| A o} 770 118 914 113 1769 205 1327 19 2527 431 5284 733

7H ERE 962 102 1262 132 4371 353 7810 640 | 10739 931 | 12797 1256
- | EUE 434 65 422 53 1190 123 2535 261 4874 554 8223 911
; o= 1684 183 3400 357 5608 577 6552 659 | 12263 1371 | 17624 2124
Bf = 567 81 1427 170 3010 314 2766 309 5169 608 7309 856
AL$-T) 1813 149 1121 79 1275 107 1556 119 2471 211 4976 196
7] 765 100 865 120 1286 142 2241 240 5353 601 7712 956
107)=+ gt 8754 1087 | 12031 1391 | 2%15 2336 | 31112 3227 | 53564 6014 | 87725 | 10023
R 100 124 100 116 100 103 100 104 100 112 100 114

A& 'UN Comtrade Data Base (2011), The United Nations Statistics Division.
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Y. ESIs¥ 25¥ &Y A7 & W3

FAA= 5= AA BAER W FEHF WsEs AERE o
<E 3-7>3 o] 1984 38.32%c°l A 2009\ 2553% %2 AT -7.8%9] ZFAA
Z Yehfa vt w3 IrtdRs RE 277 g A E beEhiged, 9
-135%9] 7M=& aAE dEdd e, 299 -12.1%, 72~ -10.0%, =
A -71%, "= -2.8% o2 FAast

(o3

<H 3-7> 2F02ad W dEE s=£HI5 Hal 0|
(&9 %)
T & 1984 1989 1994 1999 2004 2009
=4 12.62 11.39 11.39 10.12 9.39 8.74
Zg 6.53 6.70 6.10 5.60 446 3.85
A =y 9.23 13.00 9.85 975 751 8.03
g = 7.22 5.80 555 487 4.29 3.49
EO ) 272 2.80 2.40 1.94 1.80 143
5= & 38.32 39.69 35.29 32.29 27.46 2553
R 1.79 1.61 141 1.00 111 1.14
=E 0.46 0.60 0.54 0.54 0.63 0.77
ol 0.47 053 0.68 0.77 1.21 198
Q=Y Alo} 2.22 1.31 1.38 1.16 0.89 0.86
7N A 5 1.21 1.18 1.17 1.42 1.32 1.17
= Zyc 0.48 0.46 059 058 0.83 0.95
= i 1.48 154 2.04 248 248 2.9
B = 0.29 0.39 061 0.72 0.88 113
ARt 276 242 2.84 247 3.03 3.02
E]7] 0.59 043 0.46 0.39 0.62 0.81
10705 3 11.76 1047 11.73 1153 13.02 14.78

Z}& : UN Comtrade Data Base (2011), The United Nations Statistics Division.

Y2 1984 11.76%° 4 2009 14.78% = At

W BN =T 1075 5
Atk w3 FrpEEE BaE(-87%), SlZulAlo}t

47%° S7HAE dEhl L
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mlm

= AL ZE It A FSAE e, ASE

Ao Hagsh Admvh A% 334% = 1984 wiv] 323%9] 7HF =S FUHA
Rom, BT (30.8%), e(14.8%), ET=(14.7%), A& (10.8%)7F F+ A

F ol AAE JEhdTh g <29 3-4>% olE =3 & Aol

_EL

<JE 3-4> SZUZNY W D88 ==HlIES Bt F0

14 - 4

12 4

10

—— Uz Y Ao
0 ' , ; : . . 0 ———————— -=— [
1984 1989 1994 1999 2004 2009 1984 1989 1994 1999 2004 2009

A& 'UN Comtrade Data Base (2011), The United Nations Statistics Division.

Sgom BANAT 5T AA BAVRAY W) FYuF
The <E 3-8>7 o] 1934 44.17%0 A 2009 2937%= %7 B
Pt -78%9] B2 Vel Aok 3 FEEE RE Zobb e s

o] -100%¢] 71 B F2AE UEhRoM, 9T -87%,

=, ~9d
=9 -849%, "= -75%, L@ -65% o7 74T

WA BN =S 107059 902 19841 10.62% 14 2009 14.81% = A+
6.9%°] S7HE e Aot e HUPER 5 ARg-rlolEhH] ol (-27.6%), Q1%
lAleb(1.22%)E Ak BE F7toll A F457HE Yetdid=d, e ALl
VAR B ZE=7F AFT 163% 2 1984 tiH] 113.1%2 71 =& F7)
AE YeERd Rl on, A%(14.0%), HA5(13.3%), H#A(12.3%), = (11.9%)°
A4 o) Ake] AFAE YeEdAT. g8 20109 71E M =& SRl

_

o
4
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<H 3-8>

(&9 %)
T & 1984 1989 194 1999 2004 2009
= 11.31 10.18 9.67 842 7.35 728
il s e 6.68 714 6.37 577 5.24 477
! v = 18.68 14.37 13.83 15.63 15.38 12.65
Kl e 577 6.28 523 4.85 453 3.65
5/0=r & 417 39.66 36.58 35.89 33.65 29.37
B4 1.20 0.87 1.13 1.27 1.00 1.32
A 0.21 0.25 0.30 0.30 0.29 0.37
A% 141 1.28 1.27 1.54 1.44 2.71
ol =y Ao} 1.16 0.74 1.06 0.76 0.90 1.09
7 WAl 2 1.00 0.86 1.84 248 1.95 1.86
= U= 0.63 0.35 0.64 1.01 1.16 1.35
Kl Sk 1.79 2.33 3.00 2.56 2.87 3.14
Bl = 0.80 1.11 1.63 1.20 1.27 1.26
AT 1.46 052 055 0.46 0.44 0.29
B 7] 0.98 0.79 0.74 093 1.26 141
1070= 3+ 10.62 9.09 12.16 1251 1257 14.81
A& UN Comtrade Data Base (2011), The United Nations Statistics Division.
thg <Y 35> TEW £YuF WE FolE EEE @ Aot
< 3-5> SZ0ZMY L O8E +=2HI=s Y3 0|
20 4 4
18 3 3=
16 -0l
14 - —q2 3 bl PN
2 —sza ||24 /S Nl 6]
10 -
g TIEEA |2 ] el N~ T ZHE
6 | ——Tm—— L - =L
4 - === Al =
2 1 . - 05 A}
0 ' ' ' ' ' ' 0 T T Ay
1984 1989 1994 1999 2004 2009 1984 1989 1994 1999 2004 2009
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At AES el 9"l Low and Yeats(1992)1F UNCTAD(1994)%=
H & 2459 A2 37F A3 oz A7 489S st 45 3
WHet= Aol Hrle AN ol A T 27| AT AEHA
ANA UEv= Azl sjd o sjAstes 5 tE WAe ddo] rhssirhar
Fst At Sorsa(1994) % A TAe] ®7Hsk 2kl e] Foojde An & A&
o] zpole] oA E = 1 ojee] thE 4o o) g& F AWE § glen,
BAY L o] 7hA] AA G mA A a4 B3 dEzbged o s

W=, o] g Asfol sx3skal 9l
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e A2 ME BFUNARGS] A AA FEFAAGAA AAsE
Fo weh, 7 @b W AETD FAAM AAse wF W, BRAAT)
Amzzre] @ANAAD W AFAFE Fo 5L B 2t o %
el EAe aRmgadel AAA $3 sests dE 1 ZEAel 94X
g7} Sobd, kel S A WE FolE shetarlel: @At ol

mebd B FddAe FAEAY A4 dutzow AgHE AFHRE
(Market Share), &AR]L-ARCAIASF, FEFAHAA S (Export  Similarity
Index)®] W35 Tl SBT3 M=o A4 WE FolE At
A g, BAdo] Algwl dolglE  UN  Commodity Trade Statistics
Database(UN Comtrade)l0®9] G35 FAE ol &kl on, E473k2 A=

7he gk F T 713Q1 1984 B 2009 7FA] o] 2613 | o] Bl o]t

7}. A3 A f- & (Market Share)

54 FEAANA 45 A4S wusts] skl b b sol: He
ARZAE 1A AA FRAANA 7} FETo] AAFE HMFS B A

|=]
FH & Market Share)S 5 = Jquh109 o5 202 FASHH thS3 7ol
1
=

4 1)

o714,
MS'y = KEEA ek 7o RGN A A F &
M = %9 jRAR B ) $5E

108) www.comtrade.un.org(AA4 Y :
109) #d (1999), T34 Az
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=
N
e
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o
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3, S AAATFY, p 12
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: UN Comtrade Data Base (2011), The United Nations Statistics Division.
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<E 3-9> A" MH AMEESE(MS) #HeE 0|
(&9 %)

T+ 1984 | 1989 | 1994 | 1999 | 2004 | 2009

Af7hEd 1013 | 1093 | 1098| 925| 8% | 9%
AR 2} FolAFS 56.78 | 4405 | 4154 | 3786| 3738 | 3737
steda B A 61.82 | 5092 | 4420 | 4042 | 3412 31.02

o e FF Az 8540 | 6192 | 4863 | 4803 | 4408 | 4223

. e gAY 2168 | 2664 | 4141| 3957| 355 | 3212
ZE a5AEY 3035 | 2752 4149 | 4005| 3417 | 2820
HE AR B e 3882 | 3383 | 3224 | 2914| 2342 2211
nAFEAE @ ogrdzkEe] | 4378 | 3167 | 3052 | 2492 2274 1971
FEAEY 3711 | 2904 | 3948 | 3887| 3341| 29.10
A7+ 3933 | 2708 | 2151 | 2181 | 1887 | 1951

Nl =44 EAE Y 2211 | 1593 | 1327| 1234| 1158| 105
A7t 609 591 750| 839| 791| 901
AR 2} FolAFS 439 | 402| 622 921 90| 127
steda B A 812 658 | 814| 810 1019| 1202

o e FF Az 485 366| 281 | 279| 22| 28

A e gAY 266 | 567| 747 969| 1298 | 1566
= | 2FAEY 924 | 834| 1018| 1097| 1382 | 1746
HE ZAE g ekdztEsd 1200 | 1197 | 1345| 1317 | 1460| 1662
HAFEAE 9@ ogkdzkEe] | 1328 | 1306 | 1257 | 1208 | 1471 | 2031
FEAEY 840 | 718| 866| 991| 11.33| 1361
A7+ 1992 | 2283 | 2683 | 1877 | 1699| 1410

Nl =442 AE 1154 | 1533 | 1535| 1810| 1997 | 2204

A& UN Comtrade Data Base (2011),

The United Nations Statistics Division.
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1991)1107}
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T a3 Aoz a3 o] Aitd

Kol AN 09914 S(RCA) = RXA - RMA (54 2)
k k k k
EXhi EXh'Lu IMh/ IMhu
RXA= K / K RXA= /
EXhi EX}LW" IMh/ IMh w
o 7] A,

EXN=i7ol hA el tigh k3Ee 25%  IMYS=i79) hr gl o
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b ol AN AS-YAFTE RXAS Y35ttt 3 RMAE £4 AHY
o] AA Zolu|ze] =y m A S 9l Bao] RCAXF(RXA) A=
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]

111) A=A (1999), “S-2vhet AFe] 5449 Folo ek A7, ToledT, , A5, (B3|t
oFEfA AT ), p. 133,

112) Imre TFert6 and Lionel J. Hubbard (2002), Revealed Comparative Advantage and
Competitiveness in Hungarian Agri-Food Sectors, IEHAS Discussion Papers, New Series
2002/8, (Budapest: Institute of Economics Hungarian Academy of Sciences), pp. 1-23.
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113) Gautam Kumra, Palash Mitre and Chandrika Pasricha (2010), India Pharma 2015: Unlocking the
Potential of the Indian Pharmaceuticals Market, (McKinsey and Company), pp. 1-23.
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114) ¥47 (1999), p. 18
115) Joseph Michael Finger and Mordechai E. Kreinin (1979), “A Measures of Export Similarity and
Its Potential Uses,” The Economic Journal, Vol. 89, No. 356, pp. 905-912.
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118) Jeffrey H. Bergstrand (1989), "The Generalized Gravity Equation; Monopolistic Competition and
the Factor-Proportions Theory in International Trade,” Review of Economics and Statistics, Vol.
71, No. 1, pp. 143-153.
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Foundations and Empirical Evidence,” Review of Economics and Statistics, Vol. 67, No. 3, pp.
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Hypothesis and the Determinants of Bilateral Intra-Industry Trade,” Economic Journal, Royal
Economic Society, Vol. 100, No. 403, pp. 1216-1229.

120) Elhanan Helpman (1987), "Imperfect Competition and International Trade: Evidence from
Fourteen Industrial Countries,” Journal of Japanese and International Economics, Vol. 1, No.
1, pp. 62-81.
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Fourteen Industrial Countries”, Journal of Japanese and International Economics, Vol. 1, No.l,
1987, pp. 62-81.
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123) Alan V. Deardorff (1998), "Determinants of Bilateral Trade: Does Gravity Work in a Neoclasical
World?,” The Regionalization of World Economy, ed. Jeffrey A. Frankel, (University of
Chicago Press), pp. 7-28.
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124) Eaton Jonathan and Samuel Kortum (2002), "Technology, Geography and Trade,” Econometrica,
Vol. 70, No. 5, pp. 1744-1779.

125) R. Dornbusch, S. Fisher and P. A. Samuelson (1997), "Comparative Advantage, Trade and Payments
in a Ricardian Model with a Continuum of Goods,” The American Economic Review, Vol. 67, No. 5,
pp. 823-839.

126) Robert C. Feenstra, James R. Markusen and Andrew K. Rose (2001), "Using The Gravity
Equation to Differentiate Among Alternative Theories of Trade,” The Canadian Journal of
Economics, Vol. 34, No. 2, pp. 430-447.

127) &30 - &34 (2000), “FEEF 7|23 o] wejdiy B A qA@A AL 4, TAAAA
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SIth whel, BAWAAEC] UF RCAAFE FA wolAs FAE welid,
ol @: AAe] Tz Walsl #3717 Gl 1 Aol Yrkn ww
9t

B4 2Q0M0E 71E Fon 87 A=t AdEAne e
gtk BA el AR FHA BARFAAES nelsel B3
o, welnt 3%, 4 874 Aole] FEBAE AR, ARG #744
gngel MAE RFEAE BAF] Astel BRMEIYN AZATAE
AEstg

138) Jemneja Jug and Daniel Mirza (2005), "Environmental Regulations in Gravity Equations:
Evidence from Europe,” The World Economy, Vol. 28, pp. 1591-1615.

139) 7wk - 2Ats (197), "8A71E Zst AA wAE 43 2AFd 94 S T4
2, GHEAA A2, pp. 1-125.

140) 7739l - et - szl - gt - Hols (2000), "EHAREES uHd AT yAaE A&
FEY A+, (F=8A4 95774, pp. 1-132.
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InFexportj=a+ BInGDPi+ BaAnGDPj+ BsinDist;;
+BInEPL(EPI_Gapy)+ui+ey (54 12)

o 7] A,

Eexportj = tA1719] FZ=()3 w9dd=(j)7te] ESIs =9

GDPj = tAN 719 &=)2 4% GDP

GDPje = tA719] adddi=()el 242 GDP

Distj = ¥=%t 72| (Great Circle Distance)

EPILi; = tN 719 wqddi=()e] et AFE

EPI_Gapi= t*7] ﬂg‘%’b}ﬂ%j?(f)fﬂ A FAlFTel FETO)Y SATATE

= s 7H7<ﬂ%*3‘% UEhl = 28 E+= 8HE¥ < (random variable)
ej = AZEI Sd Al whel MEs &g oA F

9, GDPE 979 1909 GDPe] Folmz the (54 13)3} o] ol & 4+

InFexportj=a+BInGDP_Capi+ BInGDP_Capj+ BinPopit BAnPop;:
+GsInDistii+ GInEPIL(EPI_Gapii)+uij*eij (721 13)

F71 NS 2adgEYES AWV g S gEAdS ovdn. wEhA
A

digRie] 1% Wa7h a5 @30 ANd FFEdded AL = %WEtE
5

SAsHA €k A NA InGDPi¢t InGDP= 4= AAtR, 5 Aitsd
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e AATEE YellE W5EEA GDP7F S718itheE Ae AAA e dato s
TR A 9 a9 E HHIteE AS ouFg A o] FYNES
Frd 7 e AATEE Ave S vt weba el GDPE A
AFE WYRE Sojd Zonz JH)9 AlFE BY Aoz ogsitt

3 190" GDP+= Arj2=atd e Fouido]l whes] Aui=rte] dAntd AA
TR & AAHE=A ol W Aae A5FTd oiME dFS HeEAE
o Sat7] flgk Aot

Az =909 72 (distance)= AlFA o2 S48 ofeE FHHE, &
SAIZE, A oldA, AT T 22 Uiy F9due] v &(trade cost)

=
Aol i =A3e] =t A= gt ST AR Hl?‘%ﬂﬂ(great

circle distance)E& v gttt wpefa F=7kte] A 7E Ho

mef o] 7hi

X
=)

g Flolnz F(-)9 AFgE HY AR oifdn. 18y H dadTe 4
e wmaw F=te] AgWaes A Hsto] diHo]l Ha A= AF
= Hola Q7] wZel Aol FFel e FAHAI= olEH oy wEA

) FAAE BRFAFEN W FFH AES FE F dolok F HAw
A ARG WE AU AWEE, AW, WA AEY 5o 2y
#elo] glid olE AFsels Qe BAMOR olelgel wrh wtebd A

Z (pollution abatement cost expenditure), 1913 FWAS S5 &3t gloh
gy LAARAES 8T AAFATES
AZste AgzA ZEst7ld e ol o] Bk olgld wAE sAstr] 9
& o ATl e BAFAANEZA 200510 UNlA FAlsle] @i st 3177

rlo
Al
N
-~
e
>
R
e
(E
off
o
=)
=)
ol
il
Rl

£ 75 A A 4= (Environmental Sustainability Index: ESI)E
ESI&= o7 4oz, e d=4d s, AW, A3, whzhio
F 5 SAEokE =8 ARS, AAl Arkel A A 687
A AA A, 2o vl = g A o

o
=

= O Z 5 e
g oo THHeE H
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N
L
=
o
o

il

2 Az AAddHE & BES e 7P =2 A E HEd

f

g 2 Aol d S84 rAlTEe diE
Performance Index; EPD)E o] &34 3t}
st - H7keE S EoF THAEEA 2dnt AAAAEZH(WEF)= &3] 20023
AeA R E AFo 2 2006 EPI 2008 EPI 183 # < 2010 EPI7F s
t}. EPIX4+ 37 B4 (environmental health)® AElA A £4 (ecosystem
vitality) o] 270 A a4z A A, 7z AT A 3T A
Axz oA ARstEo] F 10709 BAAZE FA ] AvlD o7]A ‘gA
BAAGE =7t s s AR A ek A Hste] o] s 2
Fopxltte w=lolH, ‘BEA A& 3 =71 A= AuA H A
B3ste 5ol 255 Eoplves =gt weks EPIAS7F Zh= 9
shobar & 4= Q.

2 EPI Gapy= tA17] aldddi=()e] @3t AsEe] FE=0)9
AT ATTo] BHoh FiHoR mow 18 Fo3te gn¥sR gt

apx

r U
ox (o
=
Y
N
.
filo
=
L)

wEel 2gol A 1AF vk} po] BAFAI FAAAL T FelsEe] W
o MAE AR DA ARl B AM-2@ARGe] vEe T e o

il

9] ] 7} (pollution haven hypothesis)® A% A Ao o8 714 =

& %ol BEH ot 2 /199 AN DRAI L oF Bal FaATANE
2 4T F gor 9§ dok Z4HL mnt AnAD F Ak EEHA

(porter hypothesis)® 7] Z2 ¥ t}.

LA GAH A WEW WA (Fd )] A FATE AsEE FEA A

e AAAN Gz & AL dseta Ao w
A

i
R, EE7Rd Ol wEE Z71H B el

’

141) 287 (2008), “2008 A HAG(EPD ] tet n#ha 312 EPI 239 Elge % A% HE"
A&7 ets|w | Al18H, A3E, (=174 3%218+3)), pp. 75-94.
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A2d 73N 9

12
&
(T,
M
i

1. A5 Y AA
7} AR £7

A= 2008 B 2009714 o] AlAl A R3]
=9, GDP % F=7 A Fo ARE vEe
Panel Data) #4joltt. dA &30S o
R 7 E A v <& 4-1>3 2

rie

WA F
sk o+ 3l d g ] B (Balanced
om @ =y o AF, 99

o

<H 4-1> Als B2 o2 Jlx SHE

T8 g 4 9 Ad | xEax
s | Bexporty | A7) megehol o ol (e 2470 165
GDP; A7) FE3H()e) A2 GDPY (o)) 21,100 30,000
GDP; A7) T =) el A4 GDPY(e]2e) 5,960 16,400
GDP_Capy | tAN7] &) 1919 24 GDP(2#) 28097 16,040

GDP_Capy; | t17] :A=() 9] 1919 24 GDPY(2el) | 14536 17,352

J -
B P | 017 $EFO) APRI) 0700 |
T
Popy tA17] =) 2] AT RE) 67.40 200
Dist;; =7+ Ae)(Great Circle Distance, miles) 3307 2633
EPI tA719] ()2 AT 77157 955
= A FEFSOY ARG
EPLGDY | wom (g 3 dolas gl I
T o2 = SS9 S 20009 7= CPIR vHro] A4 sl
F2) 1 2000 US$ 71+ 9714 71&
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FEUSRA FEF wGPTEire] BAVANY LG FE UN Commodity

AgEasE AFEE 2= GDP, 49 wvASs 2 Qyge 4 dxEE
71Eo g2 e, World Bank® World d
£ o]&3ste] 2000 USS 7+ W7o =m FEsiiv. A =3t Ad
o9l (Great Circle Distance), = F&=3 wgdH= Fao FHEA2E A
x4 AgE AL o™ Andrew K. Rose?l &3 o] Aol A 353} t}.142)
st woAdds S AFAFTZ(EPLGap) el iSRS
(Environmental Performance Index: EPD+ Al A A X (WEF)Q FAARE

o3kt

evelopment indicators(WDI 2010)

|
B EAS ZAo 7bAa 7] wiEd Qb3 o] Bk (heteroscedasticity)
o]t} 21714 ¥ (autocorrelation)©] £ 7HsAd o] =& Aoz AR UrtIe)
wka B ol thEE A A (multicollinearity) A AT s d gl o] B 2 & o

o) RAA I Aol EASEAE P

1) 45344 #A

T ATl E WA Aeds et dWWas Dol g4 Adga
(o2}

=
(perfect linear relationship)’} 1A #A A5 98t 344 7AAS A

A8t

142) http://faculty haas.berkeley.edu/arose/
143) ZA7F o] AAR] F4HS 2 wf OLS WA o= A&y IFAATE v E AY(biased) H A+ ¥4
7 HAE 2 Hminimum error variance)?] 7H8& WHEA|7IA] B8 AlFA e A A (efficiency) S

s Aok = AT RFEAE Do o]Fow AXA Hrh
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s <29 4-1>2 (5724 129 (574 13l dlgt VIF(Variance Inflation
Factor)& 743 ZAdoltt. A4 oz VIFZF 1027F AW g3 dde o4l
of =&, ofg] Aifo|A] BZo] BE WSS VIFZE 19 74t 1/VIFgke] 0.1
H7F A7) Wi seddY SA= gle AR AddE

<% 4-1> VIF(Variance Inflation Factor) & 21}

. . vif
. vif
i variable VIF 1/VIF
variable VIF 1/VIF
GDP_cap_j 1.91  0.522230
EPI_j 1.25 0.800537 POP_i 1.91  0.522348
GDP_j 1.20  0.832268 EPI_j 1.85  0.540922
dist 1.10  0.905461 GDP_cap_i 1.79  0.558664
GDP_1 1.06  0.943769 dist 1.20  0.833851
POP_j 1.08 0.924055
Mean VIF 1.15
Mean VIF 1.62
B
(2) o] &Y AA
< L =] © 7 = -
HAA#(OLS) FAFo] H¢-rAFEAFHZFBLUE) O] 7] 9k Avk 744
% & HA (homoskedasiticity) 7Fd2 & &% 34 2F(efficient estimator)<
- =3 =1L O =3 -7 = =]
e Tog 93-S ghrh. wkeF AT7pgo]  fufE o] @ Apgle| o] FAHA

(heteroskedasticity)o] &g ttd FAHAA S HF A FAX7E SnfEx] A
.l

H, ol wel FAFA A Wi M AAEHA, FREAE A7 A 2 A

o] T},
Mt B AFgAE WA Fox oyt sidFEeEt e AN S FAEa
(521 12)¢} (572 13)E &% (pooled) OLSE o7 A3 T % HEo| o)Al

ol A=A E HAAs 7] Y3 Breusch-Pagan A4S A A8t

e <a1¥ 4-2>% (572 12)9] thdt Breusch-Pagan A4 Aottt T #AA
o AF7HEE FEAMEol dHIPE e oAb oln, HAFAFES Frol Al
wEE WMET B4 235 BY pake] 0.05KT Z7] wiiEel 5% ol gl Al

A%skdel Flzhak & ol RAbgol EARTH BF 4 9
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<& 4-2> Breusch—Pagan 2& Z21

Breusch-Pagan / Cook-wWeisberg test for heteroskedasticity
Ho: Constant variance
variables: fitted values of Export

chi2(1)
Prob > chi2

972.63
0.0000

webA 2 Aol = eab@del ol Bt ol EAsks Aol e FAY

S T3h= GLS(generalized least squares) RS Afeistir v o] H g
oAb o] EAsk=A 7Ha 4387l 918 LR(Likelihood Ratio; $-%H]) A4

A A8

LR AAEAFS LR=—2(InLy—InLyp) ~xi = A€tk 97|14 InL,¥
InLype 247 Aleko] 7ha) A (restricted) EJ 3} Al eFo] §li=(unrestricted) =3
o] 2719 %3+ (log-likelihood function) #tolth. o 7] A H] =)ok
ko] s 1Fol wet g2t 7pgets Aola, Algrnd e

Adagel vEA 9n wE guw pgss Aot 7t wde 3 ol

to %U
%o
_>‘~I_"
ot
1o

it
=
il
)
Mo
e
lo
_>‘~1_4
Jo
o
&
s
2

2
S
S
2
3
lo
=
N
S
(i,
)

%E(xif)ﬂ

gy AA AR i A TE n=T1 447D 22 A ol A 2.2
o FRAF ol AV} T1,447x71,447 % = 7] wiEo Stata SE WA <] o Y
g 3%(11,000x11,00005 ZZstA @t webA LRAAS 4wzl 7t
AFabgdd s AAednh 24 ve <ad 4-3>& AF7tEd (4 12)9
g LR(Likelihood Ratio) #74 ZItolvk. 2 Z3 LR chi2(2730)=-1585.34,
Prob>chi2=1.00002.& ety HAZSA =] pghol 001K =27] wZol 1%
ofFF A AFIE(S, 22k T A At mEA A{rEY
Hdoo]E 2P o= o] A AV e Ao FekE Sl

Md

<% 4-3> LR(Likelihood Ratio) Z2& Zu
. estimates store UR_model
. Trtest UR_model R_model, df(2730)

Likelihood-ratio test LR chi2(2730)= -1585.34
(Assumption: UR_model nested in R_model) Prob > chi2 = 1.0000
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ELE sd QAR o] EAMA o] EAst=AE HASHY] 18kl Modified Wald
TestE AA8tAT. 24 A3} vha <29 4-4>9} 7o] pglo] 0.05H T =17] w
ol 1% FolasolA AF7HE(S, 228 Aol A=At whebA

[}
d QA o] EAIVE e Flew AdH AT

32

<8 4-4> Modified Wald Test 2& Z 1t
Modified wald test for groupwise heteroskedasticity
in fixed effect regression model
HO: sigma(i)A2 = sigmaA2 for all i

chi2 (71447) = 0.00
Prob>chi2 = 1.0000

Fiboll  FaaAZE  fofek o ol wiMAER A7

(autocorrelation)o] =A|SotH FAA T HFA FAX 7 &ul22] FA H
o old wEl XFQAE o] st AtslE twH padE AV AS F A
=3

2 ATdAE GEEY By ArdHe] EAlst=AE HAAS ] f18te] (F¢
21 12)e tiste] ke <y 4-5>9F #o] Breusch-Pagan®] LM(Lagrangian
Multiplier) 2 4 ¢] 4R &S %3&}o] Serial Correlations ZA 3t £4 43 p
zrol 0.01xtF Z7] wWEol 1% FoFaFolA AT/l 715U weia o
2 epoll 1A A7 wke] EAstE R &4 FAEFS 7] A= 14 A

7] e HAE A R8E FAS ok dite A8 =EEh

- 120 -



<& 4-5> Serial Correlation & Z2 1t

Tests for the error component model:

Export[p_id_c,t] = Xb + u[p_id_c] + v[p_id_c,t]
v[lp_id_c,t] = rho v[p_id_c,(t-1)] + e[p_id_c,t]

Estimated results:

var sd = sqrt(var)
_________ o e e =
Export | 9.549976 3.090304
e | 1.148718 1.0717826
u | 4.810734 2.1933385
Tests:
Random Effects, Two Sided:
LM(var (u)=0) =45990.19 Pr>chi2(1) = 0.0000
ALM(var(u)=0) = . Pr>chi2(1) = .
Random Effects, oOne Sided:
LM(var (u)=0) = 214.45 Pr>N(0,1) = 0.0000
ALM(Var(u)=0) = . Pr>N(0,1) = .
serial Correlation:
LM(rho=0) = 1.9e+05 Pr>chi2(1) = 0.0000
ALM(rho=0) = . Pr>chi2(1) = .
Joint Test:
LM(var(u)=0,rho=0) = Pr>chi2(2) =

(4) 223 yyol g 71A

fd AP ARG NN 247 o] 18" NAELS 18T 87 A=A
7HAAARE Ak AFTHEH - 2 dd JRA ol tiEl w=0)°] skt
QA EAS wE 1 Favt glo] FF OLS=E FAsHH ¥, AF7F
Aol 7174HH nA gy RPo R FAHs ok drt (2] 12)o tig FAA A
F(71446, 71443)=9.41, Prob>F=0.00002.2 WEl} pzke] 0.01HTE 27 wjioj
1% ool A AF7Hdel 71zbE et wpebA sjde] MAEES E3olA

e QG RYPo] 5 OLSHY AAsitts 3e & 5 AUrh

T3 AE uE FERIARE VMGt AF, FEEY RYY fodS UM
AR & U= 745—7}*.:1(H0 D var(u)=0’,=0)°] FEvE daFe 54S
1 et g HERZ tE OLSE FA4stHd Hil 75 7Hde] E8vbd o
50 5A4S 18d SFERY BYP o FA ook

g <a¥d 4-6>2 (24 12)9] W3k Breusch-Pagan®] LM(Lagrangian
Multiplier) 3 g 144 A A g Ayfolry, £ A3 pgho] 0012 2H7] wfjiEel 1%

Felgzo A ATAHAe] A14H U debd @ OLS R& FARTE ddel

144) T. S. Breusch and A. R. Pagan (1980) "The Lagrange Multiplier Test and its Applications to
Model Specification in Econometrics,” Review of Economic Studies, Vol. 47, pp. 239-253.
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NASEE 28 FEE9 RPds FA&)0F dvh= 225 =&

ot

<% 4-6> Breusch—-Pagan2 LM&Z& Z1t

Breusch and Pagan Lagrangian multiplier test for random effects
Export[p_id_c,t] = Xb + u[p_id_c] + e[p_id_c,t]

Estimated results:

var sd = sqrt(var)
Export 9.549976 3.090304
e 1.148718 1.071783
u 4.810734 2.193338

Test: Vvar(u) =0

chibar2(01) = 45990.19
Prob > chibar2 = 0.0000

SAN A Aol 1A TR (fixed effect model) ¥} &5 g 323
(random effect model) & w3t 2P & Agst= Zo] B} HHEIAE g2l

3l7] 9&te] st~k A A (Hausman Test)S 2 A8 o).

NEARE B QolA FPPFA] A5G A% A 2

SEE BTt oRel expgke] x| whel 1A &R Y (fixed effect model) ¥}
g5 8 3 23 (random effect mode) &2 Yol 2 =4, 1A EHREF L /jd g3
5 4FY Aodoer AYsiy FEIHARIELS NEEHRE AT dFE A
gt otk

YAGHRYAA FEEZHEFAAE FET o dAHez Fa3 JEe
dloleol A sid Ao & 2 (inference)o] t}. g

o,
tlo
Lo
=
ol
ol
g
=2
=
ot
Ay

=
4 =AY 2 A

)
ot
o,
2
o
o,
r
NI\
=)
2
>,
rr
@)
Q
c
)
g
N
L
2,
o,
X,
)
ot
0
=)
=
o
ol
&
o
o
ot

=
W covlxy, u)=0 ol FEZI FAHGFLS AXFAHHo] x| £
7] wjEo] FA Ao o] (systematic difference)”} £21& Aot} wapr 1A
E 92 (fixed effect model)¥} & &35 ¥ (random effect model)e] A€

covly, u)=0 7Pl ARl N, wE ngEN FYN FEEA FHA A

>

g
.
v
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H sjole] EA ool gy vy W 5 gk

o <29 4-7>2 (572 12)9] tid sF-2v 74 (Hausman Test)S A
@ Aotk ¥AA pgkol 0018 TH #7] wiel 1% FolFEAA A7
of /1At Wb FEEY RP] FAFL AR FH gl

3 mge Adshs o] vy Adan @& 5 vk £3 (FA 13 A%
°=703.61, p=0.00002 e} pzto] 001Kt 27 Wite]l nAHEHEHP S HAds)
AT

<8 4-7> oA L A& (Hausman Test) 21t

. hausman FE RE

—— coefficients
(b) (B) (b-B) sqrt(diag(v_b-v_B))
FE RE Difference S.E.
GDP_i 2.375441 .5991005 1.776341 .1148897
GDP_j .7947852 .7980289 -.0032437 .0264064
dist 2.026855 -1.020698 3.047552 3.328809
epi_gap -.0661138 .1004107 -.1665245 .0142546

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic
chi2(4) = (b-B)'[(V_b-V_B)A(-1)1(b-B)
375.62
0.0000

Prob>chi2

6) RFH3FT Z2FHY 89

AT By s tEIA
1/VIFgko]l 0187} 27] wjio] vZ¥
HddelE o gk o] EA S A
g Ay wd A o] Ak el EA7F

EE Asgwe]  EASEAE

=

o,
o
il
A=)
td
Wy
E
iy

o] VIF7} 1l 7b3haL
= ez ddHd

oY
o
Lo
Ho
2
e
=

ol
o
=L
N
o
ol
=

52
Ir
>

k)
o
o
el
XN

93sle]  Breusch-Pagan?]

LM(Lagrangian Multiplier) 3¢l & nd S %3o] Serial Correlations =7
Ay, AR epoll 1A A7l EAlstn®E E 84U FAZFS A7 {8
A= 1A A7) Z3E 7HgstHA By S FA8 ok sttt A2EES =E35H9

Hd A ARG AN 22 wel 188 NASES
A

HaHAe @ Ay, e AASAEe Rl aHT
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£ &% % ¥ (random effect model) o3 Ry MeldtE Zo] Hup A
Ag #Fdstr] fete &9-2=v A4 (Hausman Test)S AAIsEATh 447
(72 12)8F (572 13) 25 dA a7 BPES Adsts Zo] Hop Hds o=
A E AT

A A NA AA G ik 4 R E 2 Baltagi and Wu(1999)145 7}
AAIZE GLS FARM S o]&ste] 14 A7 do] Exgte 7Hstel AR

145) Badi H. Baltagi and Ping X. Wu (1999), "Unequally Spaced Panel Data Regression Models with
AR(1) Remainder Disturbances,” Econometric Theory, Vol. 15, pp. 814-823.
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2. AA QN AAA £42%

U <3 4-2>¢A OLS()2 (572 12)8& & A9 dHolgrt sidyxets
AP S AL §s(pooled) OLSEEH o= 438k Aytoln RE(2)$ FEQ3)

14 A71A#S 183t 14 83 (Fixed Effect)®t & & 3 (Random Effect) 57

AA (52 12)5 2% f4A Ao we FEQ)S 235 A= 4un
d FEA Ao G

2 2 FAHATG. o=
GDP7} 1% 571 wivich 4713k o] =50] ¢F 0.954% S 7hskch
b Aol = GDPE p<0.015=5ol A4 AlS=gkol 0.7119]

Aoz EAEQEH, ol U9 GDP/l 1% 5718 writy 73772k 9

Y ox R
e mo -~
4] rlot
1o, DA
=)
o
>
ines
4
\i
4 P
S
D
-
av)
=]
td
s
2
2
o
o,
=)
o
r>~

rr
po
tlo
L
E
a3
po
-
o
]I

0.99 6(p<005 A E o] =3k A7 1% S7He vtk @A e

2 9F 0.996% ol Fashe AoE o SH AT
°2 OLS@E (74 13)= & OLSE g o= FH43 dyolr, REG)%}
FE®6)2 14 #7343 & % (Fixed Effect)¢} <& 37 (Random
Effect) =443 oltt. (2] 13)& sh¢2wt 24 Ao wet FEOG)9 A3
saor Adyrd, SANANY FE=o 1909 IS (GDP_Cap)2 A
BN el B0 FEFEE Ad WFRA pO0lFEA A Algghol
o HAow, A= 1909 UAS(GDP_Capy) =  p<0.015~

filo
R
At
o
oZi
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<E 4-2> MHMASO CHst OLS, RE, FE 3|24 2t
AA SN (Eexport;;)
T 5
OLS(1) RE(2) FE(3) OLS(4) RE(5) FE(6)
05% 0598 0954
0.81 0.779 0.711
0.339 0.348 1.147
GDP_Capi 0007 | 00100 | (0.126)"
0.750 0.677 0663
Po: 0.644 0.646 -1.262
pie 0006) | (0.008™ | (0.324)™
Pon 0.863 0.86 0.786
bit 0004 | (0006 | (0.035)"
Dist -1.089 -09% 2.084 -1.140 -1.130 2798
i 0007 | (0010 | (3.306) 000 | (0.010)™ | (3311)
EEL -0512 0653 1733 -0.006 1116 1616
" 0.04D™ | (0039 | (0.065)™ |  (0.049) 0.042 | (0.059)™
(EFIGap) 0.229 0.100 ~0.066 0.040 -0.010 ~0.066
—1apit 0014 | 001" | (0020 | (©016)" | (0.015) (0.020)
Constant -13.29 -17519 -54.774 -13.172 -17.430 -23072
023D | 027D | (26.374) 0258 | (02890 | (26921)
Observations 14289 142894 142894 1428%
@oups, vear) | Y2 Gz o |z o | Y quar o | gz 2)
Hausman x° 117494 78,60
(p-value) (0.0000) (0.0000)
FD  AXNE FAE 2259 3 AA S (standardized beta coefficient), ( )QFe FFZQ A}
F2) © x :p<010, = p<0.05, #xx : p<0.01
F3) : OLSE &5(pooled) OLS F+443=, FEF REx 14 A7|33S 133 114 3 M Fixed

Effect)?} & & ¥HRandom Effect) 323} 9.
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JEAHL FWAN B W FEIN £YT 2o BF FEEA =]
= Ryl =gHE /Yol uhe gekid £ neEA 2o FASHE
Bl $ET L YT 25 B FEVIY0 BF 12 o551, ¢

go] AfraA Eek 4 gol= v A3t Oﬂ A = A= A1% & dHhome
market effect)146)= A9l A9 dmdTS FoTHE A FY9 THE
Hrv= FEaA7E A e sFEe] wokd B> 6 7t dSE T
A T oFrbel A AAtE = v U 1R sdstar dI Aol Sk,
T oa7bell A AALE gt Eo] ol E o] Z7F4(Armington’s assumption)l4S-
EGH, ‘FEFY FRUASS>FATY FUALAS'ES S Fo0 WgEHo A=
of EFETo ot 5 534 AARIIA= AvE FEFY FEo] Adw

o x50 T WA Hol B<B 7t AEHT

o] ko]l At GDPitEeF 1909 =RIASe] g Hlsto EF w&
FAEB>B)E Holil AeS & 5 Utk ol ARG FHol= AF
Zpd sl ost =% A 7 A (monopolistic competition) 289 H3¥H = 5SS 7}
A FEo] wAdN T ARt A5HUE Amo] AR} A5l 9
Lot AmAIFER7E EATTL B g

=3 FEQB)¥ FEG6)Y FHA3%= H]"’OHE‘E FET 199 FHASe J3F
o] %= GDP1rRY dFEY =2 Alg@ts Ul Joerm=z dnkd A%
TR AT W HHE(GDP Pattern) Rt A=o] A5FTdd oA w e
 (Per Capita Pattern)S w21 thar & 4= 9t}

w3k FEG)A FE=9 ATHF(Popy) & 73”51\‘*5/%0] -1.262(p<0.01)¢! Ao =z

]

Bl A BANEAAY FEA P FPYL wolw Ak ol FEF

146) A=pAlda el A=Al g ade] tigk o224 Jld2Robert. C. Feenstra and James A.
Markusen & Andrew K. Rose (1999), "Using The Gravity Equation To Differentiate Among
Alternative Theories of Trade”, NBER Working Paper, No.6804 Z+%.

147) Armington®] E A e SAAA, Aste] Aik=d 2} 3Knational product differentiation) 7} 7]&7}F
Aoz elwc}

- 127 -



o] QIF7F 1% S 7her wivir)y AN IAR Y] FFo] oF 1.262% #HAastheE A
W= (Popp)= A8kl O.786(p<0.01)‘ﬂ

=2 AR o F(+)e] FFAHS Holi . ole
TFAd=Y A7 1% T wiwieh @3 e] o] oF 0.786% %7?5&3}

RE()®] 724 (Disty) e A53He -1130(p<0.05)% B Ho] %=t Az)7}
19 Z7he wuleh AN e] SEo] of -1130% ZAFE Ao 55
o},

148) Christos Papazoglou, Eric J. Pentecost and Helena Marques (2006), "A Gravity Model Forecast
of the Potential Trade Effects of EU Enlargement: Lessons from 2004 and Path-Dependency in
Integration,” The World Economy, Vol. 29, No. 8, pp. 1077-1089.
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sow, 71et B Ak 2
Us <& 4-3>2 74 2kl 3924 3E vEhllal vk 2 HollM = 24
A3E EdE AmAgadel A ass sHoR At

A FepaEAEd o 2 4
TE79 GDP 1TRE FH2E8AEY 75 A9 IS Ad HFEA
p<0.015Foll A Al=gkol 1.34691 o= &+
S7ve umity Eo] oF 1.346% F/tEthE AL 9w
= GDPE p<0.015Fol A Al=gko] 15589 Aoz EAFY. ol =9
GDP7} 1% %718 wiulth =5&o0] oF 1.558% F7Fstths A 9usts Aol

= .
Ao dund, SHAHAETYE FETY

oz (4 13)& FE6)= 1
A FUAS(GDP_Capi)> = A dF8& Ad ¥FEA p<o.0ls
ol A ARGl 14898 A o= FAEJAoH, Fi=e 1809 IHAS
(GDP_Cap)=  p<0.015=oll A AlFzk(B) o] 1.058% 4] 5 At

FER)¥ FE®6)9 A 4xE vuws] mH Zg28AEFY +5& dd= 19
T IHIAS By g5 1909 3HASd O B GO T A
o g v ol EFHEYHAERYY FEole AFEApEstd o3 53 AEA
(monopolistic competition) =&l F&&H = EHS 7R F&Fo] wIgAd =9
AP RS ASHUE Ax] AR A5 &t AmAFdERTE &
A & 5 vk S Eg2gAEHY A dadass FeslE dF
deo THEHEGE TFEA7E A UEY FFEo] Esokxivtar & 5 gl



9 2 3FAE % SSARYe] Je BFNGAG st AustrFol
AL Aol AFFRE AL duaAY, F AYIAE FHAS L
2ol 9L VA £9e FUsIRt: FHEINE M bsAel e

< 9 FE Ut o <O¥ 482 FAEAVAAAEE AIAGENE
A

po)

H

<O 4-8> BALIZAYY NZAIFSHB->0) 24 2Dt

PN — =712
B S— | HEszEN Ty
-0,269 [ 2=H 2
2,001 (D] HEZSHE 2 ueste
5,969 | | M E 2 geislze
-0.841 I:_ InE=RoE2
_:|U 431 ZLAENE
e | SR
0.01 S22z U SEty Ry

Mo.217 H A 2t Zo|H 2

-0.462 HFE

=70 -850 -5.0 4.0 -3.0 -2.0 -1.0 0.0 1.0

2

D (A 13)0) tE 1A B9 R 3 (fixed effect model) 4 A3z A H,

AF7bs el digk (72 12)8 sh¢2% 14 Ao me} FEQ)S 23

Aoz ARy FE59 GDP 1R+ Af73d F&d )9 934
Holi ot FAASRE fFostA] koem, v A= GDP= p<0.015°
AN Alggkol 0653%1 Ao®m FAHJY. ol= Fd=e GDP7}F 1% 57+
b E0] °F 0.653% S 7t3t
tgoz (4 100S FEG)S =
A5 (GDP_Capi)e AR Folst dFS YeE A oo, wkd A
e 1909 IR AS(GDP_Capj)S p<0.015
A = At

FE@3)¥ FE6)9] #4235 Hlus) v A{rtedd 5 4= GDPit:E

il
ofy
Jul

AN o

=)
o
o
}1 Xl
>_\.L
tlo
1o,
=)
ol
ol
POy
o,
kS

1:[[0
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of 1917 FHASd FF(B<L)= W A
FEde AFAEstd o3 =H1A BARIR= WgE AdaAdadd
(partner market effect)”} &gttt gk 4= 1t} 149

T3 AFTbe s ol = oefkEAxY, AL
HESEAE 2 A7k sd, o545, A7k, ¥
qo] A=mAFaARrt vewt. 53 AAAE 2 4 B
297 b FEEHAB-6=-5969) YEstew, Ha&3EAEFA(5-6
2=-2.333), HA7FEA(B-6=-2153) o= AA YERT

filo

T
Rl
32
dlo
filo
e
+
32
ui
-9,
rir

2
Jo
S
ot
s

==

149) Armington®] &A= Z}E3H(national product differentiation) EZoNA+= F =7} 1+ AAkE=
= *3-4 F7F 12 Fdsta AggEe] EAgta M) wddd 2 AITEE 7H 57t
Aol 89 F7te AHEHYA AF 79 ST 719 2 IR AP gy
=t [L}E}H Al 2pd st Ry e AAFEY 22 1717 98 B3 oldS dA H
o] &FETo] Hv 99 AHAFE A7 vEdTh
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<HE 4-3> 2t MY 3P 24A ZDH(1/4)
oy AA BADA 71 AR)eF FolAE
h FE(3) FE(6) FEG3 FE(6) FE(3) FE(6)
0.954 -0.384 1776
GDPi (0.123) (0.700) (0.635)"
0711 0653 1.3%
GDPj; 0027 (0,051 0407
1.147 004 1594
GDP_Capi 0.126)™ (0.797) 0642
0668 0556 1377
GDP_Capj (0,034 (0,070 046D
Pop -1.262 -0.807 17689
pit (0324 (0.75%) G577
Pon: 0786 0741 -1.388
Pit (0035 (0.064)" (2.433)
Dist. 2,084 2793 1.930 2.897
v (3.306) (3311) (5.89) (5.909)
o 1738 1616 0415 0640 059 -0.363
" 0065 | (0059 | (0.372) (0.406) 0.264)" (0.362)
(EFT Gape) -0.066 -0.066 0013 0033 0.040 0.066
=PI 0020 | (00200 | (0.095) (0.105) (0.084) (0.084)
Constant —SAT774 -23072 8905 -15313 ~71.698 316499
(26374 | (26921) (50.761) (50.837) (18471 | (R7%H)™
Observations 142,804 142,894 5462 5462 6364 6364
(groups, year) | (71447 2) | (71447, 2) | (2732, 2) | (2732, 2) | (3182 2) | (3182, 2)
Hausman x° 117494 782,60 4164 4158 A% 3765
(p-value) 0.0000) | (0.0000) | (0.0000) | (0.0000) |  (0.0000) |  (0.0000)

F1  AANE 2= 5319 3] AA S (standardized beta coefficient), (

F9) ¢ w0 p<0.10, # : p<0.0B, ek 1 p<0.01
F3) : FE9} REE 14 A7 43S 188 14 & 7 (Fixed Effect)9} 25 &3 (Random Effect)

F443 9.
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KH 4-2> 2 A9 3| 2A 2 2/4)
. sz 2 sEA 2 o)A 2 EgagAz
h FEQ) FE(6) REQ) RE(6) FEQ) FE(6)
1078 0,626 136
GDPy 0205 0048 (0515
179 1.000 158
GDPj; 0177 0.027)"™ 0377
1567 0614 1489
GDP_Capi (0217 (0,068 (0518)"
1557 0954 1058
GDP_Capic 0200 004D 0426)"
Pon, 11781 0633 8521
Pit (1.867)™ (0048 (4641)°
Pop, 2962 1024 6432
bit (0.965)"™ (0.032)" (2152
. 0956 093
Disty 0.060 | (0.083)™
. 1178 059 0910 0786 1421 1454
it O™ | (018™ | 0200 | (0236 | 021)™ | (032"
(EFT Gaoe) 0,088 0015 0.044 0046 0.068 0.0%2
=aPit | (0,082) (0.032) (0.079) (0.104) 0.075) (0.075)
Constant 66801 | 144181 | -16193 | -1650 |  -69.357 %5763
G847 | (B2 | a6 | BT | 15| (82601)
Observations 43622 43622 2468 2463 6352 6352
(groups, vear) | (21811, 2) | (21811, 2) | (12342 | (242 | (176, 2 | (3176, 2
Hausman X | 22546 11828 491 1374 1956 210
(p-value) (0.0000) | (0.0000) 01784 | (00173) | (0.0000) |  (0.0005)

T s AAE 5
F2) ¢+ =1 p<0.10,

w1 p<0.05,

A= 2739 39 A9 (standardized beta coefficient), (
w1 p<0.01

ke EEOA.

F3) : FE9} REE 14 A7 48 188 14 & 3 (Fixed Effect)9} 25 &7 (Random Effect)

i;ﬁﬁ_ﬂ]— Ot}‘

To=E

- 133 -



CH 4-2> 2F Al 3|24 Z1H(3/4)
AFAEY AAE 2 e | vEIFEAE 2 gAY
T
FE®3) FE®6) FE®3) FE®6) FE®3) FE®6)
1.059 0,647 1626
GDPi (0.432)" 0.320) (0.580)™
2597 4731 3184
1233 0478 1567
GDP_Capi (0.444)™ (0.346) (0.602)"
2,704 5491 3648
GDP_Capj (0.330)" (0.357)"™ (0.504)™
Pop 819 -6.133 0969
pit (3406)" (3.332)° (5.049)
Pop -0.160 -4591 3227
Pit (2,002 (1.79%)" (2.992)
Distij
EEL 1.061 0.362 3,968 2726 2610 2,030
" 0189 | (0.278) 0162 | 027)™ | 026 | (0403
(EFT Gape) -0.026 -0.006 0132 -0.091 -0.110 -0.089
=APi 1 (0.066) (0.066) 0069 | (0,057 (0.085) (0.085)
Constant 85754 124887 | -105569 146083 |  -125.748 ~7.660
1380 | (62863 | (11122 | (39787 | (18246) | (92.908)
Observations 7144 7144 23588 23588 952 P52
(groups, year) (FP72,2) | 3572, 2) | (1174, 2) | (1174, 2) | (4626, 2) | (4626, 2)
Hausman x° P08 9850 915.12 718776 174.74 127.79
(p-value) (0.0000) | (0.0000) | (0.0000) | (0.0000) |  (0.0000) |  (0.0000)

F1  AANE 2= 5319 3] AA S (standardized beta coefficient), (
w1 p<0.01

T2) -

* 1 p<0.10,

xx 1 p<0.05,

ok FFEQ AL

F3) : FE9} REE 14 A7) 43S 188 14 & 7 (Fixed Effect)9} 25 &7 (Random Effect)

F443 .
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KH 4-2> 2t MY 324 ZH4/4)
FEAEY EA7HE H S5 EA4E
T2
FE®3) FE®6) FE®3) FE®6) FE®3) FE®6)
1.148 1251 1653
GDPi 0263)™ 0639)° 093
2908 3313 3971
GDPy (0210 (0.463)"™ 0776
14% 1180 1797
GDP_Capi (0269 (0.640)° (0.986)"
2% 3333 4,030
GDP_Capj (0.236)™ (0523)™ (0.839)™
Pon 12,048 16572 1223
OPit (2170 632)™ (6.379)
Do 1127 1.140 2833
OPit (1.091) (2.923) (4654)
Distij
. 1.497 0.714 2036 1171 0.734 0429
it 01007 | (01607 | (0279 | 0406)™ | (0397 | (0657)
0076 -0.049 0032 0033 -0.153 -0.144
(EFLGapir) | (040" (0.040) (0.093) 0.092) (0.154) (0.154)
Consiant 82170 172860 | -113830 BET0L | 136005 | 65733
onstan Q520 | (38215)™ | (19401 | (111654 | (30.898)™ | (122:354)
Observations 327% 3271% 384 3834 1982 1982
(groups, vear) | (16308, 2) | (16398, 2) | (1932, 2) | (192 2) | (991, 2| (991, 2)
Hausman 2 5365 U847 50.56 8949 4707 6322
(p-value) 00000) | (0.0000) |  (0.0000) |  (0.0000) (0.0000) | (0.0000)
1D AXNE FA= 17239 3 AA S (standardized beta coefficient), ( )QFE FFZQ A}
F2) ¢ # 1 p<0.10, =x : p<0.05, =k 1 p<0.01
Z3) : FE9} REE 14 A4 #S 188 14 &3 Fixed Effect)®t 38 & 7 (Random Effect)
24747 9.
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FET ATWE(Pop)= AH7HEY, AAS FolAEY, FFAR 2
=

AzxY, Fd2gAzxy, 15AEY, A4AE 2 a7y, a5AEFY, 5A
7bEFel A Aggke]l &9 g Holw #HH Akge] FEA F()Y TS
Holal Qt}f o] &= Papazolou(2006)2] A2y} A ¥ = AHZA, JAFHFE
G tel dolA R AAE YElE dor & AT REE 2 T8
E fEste] FE& Adstl FYS FAE 890w HEste AowE &
GE A W B EFEAY 2 AV, MaEEES SAH2RE FosA
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CH 4-4> 2 AOIE BATHO ABANY IEUS
7 va | we | wEmr | wEed | A
FE(3) + 1.738 0.055™ 7 1 A
AA AN A
FEG6) |+ 1616 | 0059 | 7HE 1 A
N FEQ) |+ 0415 | 0372 7 7}
H47h
e FEG) |+ 060 | 0406 7 2
Ls) ol FEQ) |+ 0594 | 0264” 744 1 A
| A Zo|A| =
o FEG) | - 0363 | 0362 7] 7
! : A2 FE(3) + 1.178 0087 7 1 A
sl E 2 sekA
o+ o " | FRGE) | + 0590 | 0148 | A1 A
e RE@) | - 0910 | 02207 744 2 Al
o) OFE A %
JerE s RE®G) | - 0786 | 0236 | 7} 2 Al
e FEGQ) | + 1421 | 020 | A1 Ae
ErON P E- -
F o FEG6) |+ 1454 | 0323 | 7bd 1 AE
- FEGQ) | + 1061 | 0189 | b1 A
7 = Z‘] 3L
e FEG) | + 1362 0278 7 2
FEQ) |+ 3068 | 01627 | 714 1 A
AZA A 2 FaArtadd
FEG6) | + 06 | 0271 | A4 1 A
TR FEGQ) | + 2610 | 02567 | 74A 1 A
FA7E FE(6) + 2.030 0403™ 74 1 A
- FEQ) |+ 1497 | 01077 | AE 1 A
FEG6) |+ 0714 | 0167 74 1 A
FEGQ) | + 2036 | 0287  4a 1 A
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1 AA&F A3

Fixed-effects (within) regression Number of obs = 142894

Group variable: p_id_c Number of groups = 71447

R-sq: within = 0.0322 obs per group: min = 2

between = 0.0196 avg = 2.0

overall = 0.0189 max = 2

F(4,71443) = 594.76

corr(u_i, Xb) = -0.6192 Prob > F = 0.0000

Export Coef. std. Err. t P>|t] [95% conf. Interval]

GDP_i .9538787 .1227932 7.77 0.000 .7132044 1.194553

GDP_j .7113226 .0266615 26.68 0.000 .6590661 .763579

dist 2.083679 3.305833 0.63 0.528 -4,395745 8.563104

EPI_j 1.737869 .0547318 31.75 0.000 1.630594 1.845143

_cons -54.,77401 26.37395 -2.08 0.038 -106.4669 -3.081136
sigma_u 3.7767346
sigma_e 1.0717826

rho .92546814 (fraction of variance due to u_i)
F test that all u_i=0: F(71446, 71443) = 9.41 Prob > F = 0.0000

Random-effects GLS regression Number of obs = 142894

Group variable: p_id_c Number of groups = 71447

R-sq: within = 0.0266 Obs per group: min = 2

between = 0.3933 avg = 2.0

overall = 0.3704 max = 2

wald chi2(4) = 48213.87

corrCu_i, X) = 0 (assumed) Prob > chi2 = 0.0000

Export coef. std. Err. z P>lz] [95% conf. Interval]

GDP_1 .5926077 .007651 77.45 0.000 .5776119 .6076035

GDP_jJ .7794642 .0045897 169.83 0.000 .7704685 .7884598

dist -.9955403 .0097412 -102.20 0.000 -1.014633 -.9764479

EPI_j .6582538 .0385834 17.06 0.000 .5826317 .7338758

_cons -17.51894 .2765598 -63.35 0.000 -18.06099 -16.9769
sigma_u 2.1933385
sigma_e 1.0717826

rho .80724435 (fraction of variance due to u_i)

Fixed-effects (within) regression Number of obs = 142894

Group variable: p_id_c Number of groups = 71447

R-sq: within = 0.0331 obs per group: min = 2

between = 0.0015 avg = 2.0

overall = 0.0013 max = 2

F(6,71441) = 407.29

corr(u_i, Xb) = -0.7944 Prob > F = 0.0000

Export coef. std. Err. t P>|t] [95% conf. Interval]

GDP_cap_i 1.147278 .125528 9.14 0.000 .9012432 1.393312

GDP_cap_j -6675664 -0335792 19.88 0.000 -6017514 -7333815

POP_i -1.262144 .3236327 -3.90 0.000 -1.896463 -.6278248

POP_j -7856762 -0354175 22.18 0.000 -7162579 -8550945

dist 2.793117 3.311715 0.84 0.399 -3.697835 9.28407

EPI_j 1.615595 .0589171 27.42 0.000 1.500118 1.731073

_cons -23.07185 26.91247 -0.86 0.391 -75.82021 29.67652
sigma_u 4.9295614
sigma_e 1.071328

rho .95489904 (fraction of variance due to u_i)
F test that all u_i=0: F(71446, 71441) = 9.19 Prob > F = 0.0000
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Random-effects GLS regression Number of obs = 142894
Group variable: p_id_c Number of groups = 71447
R-sq: within = 0.0296 obs per group: min = 2
between = 0.4088 avg = 2.0
overall = 0.3852 max = 2
wald chi2(6) = 51549.39
corrCu_i, X) = 0 (assumed) Prob > chi2 = 0.0000
EXport Coef. std. Err. z P>|z| [95% conf. Interval]
GDP_cap_i .3457753 .01003 34.47 0.000 .3261168 .3654338
GDP_cap_j .6674913 .0065956 101.20 0.000 .6545641 .6804185
POP_i .6464941 .0076469 84.54 0.000 .6315065 .6614817
POP_j .8675001 .0055746  155.62  0.000 .8565741 .8784262
dist -1.129929 .0101174 -111.68 0.000 -1.149759  -1.110099
EPI_j 1.115848 .0421597 26.47 0.000 1.033217 1.19848
_cons -17.43036 .2889714 -60.32 0.000 -17.99673 -16.86398
sigma_u 2.1653231
sigma_e 1.071328
rho .80334623 (fraction of variance due to u_i)
o v
2. 47784
Fixed-effects (within) regression Number of obs = 5462
Group variable: p_id_c Number of groups = 2731
R-sq: within = 0.0651 Obs per group: min = 2
between = 0.0019 avg = 2.0
overall = 0.0005 max = 2
F(4,2727) = 47.49
corrCu_i, Xb) = -0.5511 Prob > F = 0.0000
Export coef. std. Err. t P>|t] [95% conf. Interval]
GDP_1 -.3842815 .6995379 -0.55 0.583 -1.755959 .9873964
GDP_j .6533548 .0514176 12.71  0.000 .5525335 .7541762
dist 1.929602 5.898975 0.33 0.744 -9.63731 13.49651
EPI_j .4151646 .3717553 1.12 0.264 -.313786 1.144115
_cons -8.905092 50.76117 -0.18 0.861 -108.4393 90.62915
sigma_u 3.9947425
sigma_e 1.9124913
rho .8135349 (fraction of variance due to u_i)
F test that all u_i=0: F(2730, 2727) = 4.05 Prob > F = 0.0000
Random-effects GLS regression Number of obs = 5462
Group variable: p_id_c Number of groups = 2731
R-sq: within = 0.0582 obs per group: min = 2
between = 0.3251 avg = 2.0
overall = 0.2846 max = 2
wald chi2(4) = 1477.54
corrCu_i, X) = 0 (assumed) Prob > chi2 = 0.0000
Export coef. std. Err. z P>|z| [95% conf. Intervall
GDP_1 .5774069 .0453477 12.73  0.000 .488527 .6662868
GDP_j .7554251 .0259643 29.09 0.000 .704536 .8063142
dist -1.406479 .0608995 -23.10 0.000 -1.52584 -1.287118
EPI_j -1.337423 .251468 -5.32 0.000 -1.830292  -.8445551
_cons -4.194788 1.626113 -2.58 0.010 -7.381911 -1.007666
sigma_u 2.3563357
sigma_e 1.9124913
rho .6028614 (fraction of variance due to u_i)
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Fixed-effects (within) regression Number of obs = 5462

Group variable: p_id_c Number of groups = 2731

R-sq: within = 0.0675 obs per group: min = 2

between = 0.0217 avg = 2.0

overall = 0.0149 max = 2

F(6,2725) = 32.87

corr(u_i, xb) = -0.7134 Prob > F = 0.0000

Export Coef. std. Err. t P>lt] [95% conf. Interval]

GDP_cap_i .0941935 .7971907 0.12 0.906 -1.468966 1.657353

GDP_cap_j .5560591 .0696427 7.98 0.000 .4195012 .6926169

POP_1 -.8071128 .7583983 -1.06 0.287 -2.294207 .6799811

POP_j .7409528 .0635081 11.67 0.000 .616424 .8654817

dist 2.897478 5.908786 0.49 0.624 -8.688677 14.48363

EPI_jJ .6397844 .4059152 1.58 0.115 -.1561482 1.435717

_cons -15.31356 50.88723 -0.30 0.763 -115.095 84.46789
sigma_u 4.7177777
sigma_e 1.9107695

rho .85907926 (fraction of variance due to u_i)

F test that all u_i=0:

F(2730, 2725) = 4.03

prob > F = 0.0000

Random-effects GLS regression Number of obs = 5462
Group variable: p_id_c Number of groups = 2731
R-sq: within = 0.0606 obs per group: min = 2
between = 0.3295 avg = 2.0
overall = 0.2887 max = 2
wald chi2(6) = 1512.52
corrCu_i, X) = 0 (assumed) Prob > chi2 = 0.0000
Export coef. std. Err. z P>lz]| [95% conf. Interval]
GDP_cap_i .4306094  .0575125 7.49  0.000 .3178869 .5433318
GDP_cap_j .6778583 .0384533 17.63 0.000 .6024913 .7532253
POP_1 .620896 .0461835 13.44 0.000 .5303781 .711414
POP_j .8015468 .0311501 25.73 0.000 .7404938 .8625999
dist -1.476993 .0624076 -23.67 0.000 -1.599309 -1.354676
EPI_j -.9164838 .2891451 -3.17 0.002 -1.483198 -.3497699
_cons -4.864824 1.7464 -2.79 0.005 -8.287706 -1.441943
sigma_u 2.347333
sigma_e 1.9107695
rho .60145888 (fraction of variance due to u_i)
X
3. AA ¢ FolAEFH
Fixed-effects (within) regression Number of obs = 6364
Group variable: p_id_c Number of groups = 3182
R-sq: within = 0.0162 Obs per group: min = 2
between = 0.2479 avg = 2.0
overall = 0.2383 max = 2
F(3,3179) = 17.47
corrCu_i, Xb) = -0.5574 Prob > F = 0.0000
Export coef. std. Err. t P>|t] [95% conf. Intervall
GDP_1 1.775602 .6346217 2.80 0.005 .5312924 3.019911
GDP_j 1.356062 .4067753 3.33 0.001 .5584935 2.153631
dist (omitted)
EPI_j .5935054 .2638312 2.25 0.025 .0762088 1.110802
_cons -71.69761 18.47114 -3.88 0.000 -107.9142 -35.48105
sigma_u 3.2035325
sigma_e .88623793
rho .92890886  (fraction of variance due to u_i)

F test that all u_i=0:

F(3181, 3179) = 13.73
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Random-effects GLS regression Number of obs = 6364
Group variable: p_id_c Number of groups = 3182
R-sq: within = 0.0157 Obs per group: min = 2
between = 0.4250 avg = 2.0
overall = 0.4082 max = 2
wald chi2(4) = 2389.95
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000
Export coef. std. Err. z P>|z| [95% conf. Intervall
GDP_1 .5241423  .0358258 14.63 0.000 .453925 .5943596
GDP_j .8268946  .0215278 38.41 0.000 .7847009 .8690884
dist -1.083021 .0452575 -23.93 0.000 -1.171724  -.9943179
EPI_j .4612665 .1730547 2.67 0.008 .1220855 .8004475
_cons -14.7879 1.284879 -11.51 0.000 -17.30622 -12.26958
sigma_u 2.2357698
sigma_e .88623793
rho .86421055 (fraction of variance due to u_1)
Fixed-effects (within) regression Number of obs = 6364
Group variable: p_id_c Number of groups = 3182
R-sq: within = 0.0212 obs per group: min = 2
between = 0.0042 avg = 2.0
overall = 0.0040 max = 2
F(5,3177) = 13.76
corrCu_i, Xb) = -0.9931 Prob > F = 0.0000
Export coef. std. Err. t P>|t] [95% conf. Intervall
GDP_cap_i 1.593522  .6420557 2.48 0.013 .3346359 2.852407
GDP_cap_j 1.376739  .4613877 2.98 0.003 .4720912 2.281387
POP_1 -17.68894 5.577142 -3.17 0.002 -28.6241 -6.753777
POP_j -1.338117 2.433026 -0.55 0.582 -6.108578 3.432345
dist (omitted)
EPI_j -.3631722 .362102 -1.00 0.316 -1.07315 .3468051
_cons 316.4986  98.79459 3.20 0.001 122.7909 510.2062
sigma_u 26.146467
sigma_e .88427302
rho .99885752 (fraction of variance due to u_i)
F test that all u_i=0: F(3181, 3177) = 13.56 Prob > F = 0.0000
Random-effects GLS regression Number of obs = 6364
Group variable: p_id_c Number of groups = 3182
R-sq: within = 0.0138 Obs per group: min = 2
between = 0.4354 avg = 2.0
overall = 0.4182 max = 2
wald chi2(6) = 2481.90
corrCu_i, X) = 0 (assumed) Prob > chi2 = 0.0000
Export coef. std. Err. z P>|z| [95% conf. Intervall
GDP_cap_i .1720704 .0636778 2.70 0.007 .0472642 .2968766
GDP_cap_j .7499907  .0324641 23.10 0.000 .6863623 .8136191
POP_1 .5507161 .0358468 15.36 0.000 .4804575 .6209746
POP_j .8790601  .0252798 34.77 0.000 .8295126 .9286076
dist -1.181826  .0478712 -24.69 0.000 -1.275652 -1.088
EPI_j .7571552  .1855688 4.08 0.000 .3934471 1.120863
_cons -12.3261 1.395137 -8.84 0.000 -15.06052 -9.591683
sigma_u 2.2166849
sigma_e .88427302
rho .86271252 (fraction of variance due to u_i)
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4. ¥ 48 R FAFAxY

Fixed-effects (within) regression Number of obs = 43622
Group variable: p_id_c Number of groups = 21811
R-sq: within = 0.0190 obs per group: min = 2
between = 0.3767 avg = 2.0
overall = 0.3578 max = 2
F(3,21808) = 140.76
corr(u_i, Xb) = -0.6425 Prob > F = 0.0000
EXport Coef. std. Err. t P>t [95% Conf. Interval]
GDP_i 1.078175 .2052418 5.25 0.000 .675886 1.480464
GDP_j 1.795501 .1768891 10.15 0.000 1.448786 2.142217
dist (omitted)
EPI_J 1.177809 .087227 13.50 0.000 1.006838 1.34878
_cons -66.80132 6.846743 -9.76 0.000 -80.22143 -53.3812
sigma_u 3.0006116
sigma_e .95534976
rho .9079609 (fraction of variance due to u_i)
F test that all u_i=0: F(21810, 21808) = 10.39 Prob > F = 0.0000

Random-effects GLS regression Number of obs = 43622

Group variable: p_id_c Number of groups = 21811

R-sq: within = 0.0190 Obs per group: min = 2

between = 0.4388 avg = 2.0

overall = 0.4167 max = 2

wald chi2(4) = 17353.32

corrCu_i, X) = 0 (assumed) Prob > chi2 = 0.0000

EXport Coef. std. Err. z P>|z]| [95% conf. Intervall

GDP_i .5628449 .0129926 43.32 0.000 .5373798 .5883099

GDP_j .8780726 .0079403 110.58 0.000 .8625099 .8936354

dist -.8144655 .0167885 -48.51 0.000 -.8473704 -.7815606

EPI_]j .5419804 .0632176 8.57 0.000 .4180762 .6658846

_cons -20.14963 .4736185 -42.54 0.000 -21.07791  -19.22136
sigma_u 2.0686253
sigma_e .95534976

rho .82420838 (fraction of variance due to u_i)

Fixed-effects (within) regression Number of obs = 43622

Group variable: p_id_c Number of groups = 21811

R-sq: within = 0.0212 Obs per group: min = 2

between = 0.0017 avg = 2.0

overall = 0.0016 max = 2

F(5,21806) = 94.31

corr(u_i, xb) = -0.9898 Prob > F = 0.0000

Export Coef. std. Err. t P>t [95% Conf. Interval]

GDP_cap_i 1.567127 .2172621 7.21  0.000 1.141277 1.992977

GDP_cap_j 1.556942 .2004021 7.77 0.000 1.16414 1.949745

POP_i -11.78066 1.866591 -6.31 0.000 -15.43932  -8.122009

POP_j 2.961798 .9652354 3.07 0.002 1.069866 4.853729
dist (omitted)

EPI_]j .5900662 .148029 3.99 0.000 .2999185 .8802138

_cons 144.1809  33.22767 4.34 0.000 79.05225 209.3096
sigma_u 20.410463
sigma_e .95433557

rho .99781854 (fraction of variance due to u_i)
F test that all u_i=0: F(21810, 21806) = 10.12 prob > F = 0.0000
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Random-effects GLS regression Number of obs = 43622
Group variable: p_id_c Number of groups = 21811
R-sq: within = 0.0173 Obs per group: min = 2
between = 0.4566 avg = 2.0
overall = 0.4337 max = 2
wald chi2(6) = 18643.00
corrCu_i, X) = 0 (assumed) Prob > chi2 = 0.0000
Export coef. std. Err. z P>|z| [95% conf. Intervall
GDP_cap_i .3913853  .0165361 23.67 0.000 .3589751 .4237955
GDP_cap_j .7151497 .011095 64.46 0.000 .6934038 .7368956
POP_1 .6185239  .0130087 47.55 0.000 .5930273 .6440206
POP_j 1.008176  .0098099 102.77 0.000 .9889487 1.027403
dist -.9623813 .0173771 -55.38 0.000 -.9964399  -.9283228
EPI_j 1.142681 .0685692 16.66 0.000 1.008288 1.277075
_cons -21.62084  .4929585 -43.86 0.000 -22.58702 -20.65466
sigma_u 2.0374625
sigma_e .95433557
rho .82008008 (fraction of variance due to u_i)
X
5 Y EAZY
Fixed-effects (within) regression Number of obs = 2468
Group variable: p_id_c Number of groups = 1234
R-sq: within = 0.0169 Obs per group: min = 2
between = 0.5022 avg = 2.0
overall = 0.4878 max = 2
F(3,1231) = 7.07
corr(u_i, Xb) = -0.0438 Prob > F = 0.0001
EXport Coef. std. Err. t P>|t]| [95% Conf. Interval]
GDP_i .6169874 .6580871 0.94 0.349 -.6741091 1.908084
GDP_j 1.047406 .520261 2.01 0.044 .0267098 2.068103
dist (omitted)
EPI_j -1.236099 .2973834 -4.16 0.000 -1.819533 -.6526648
_cons -23.16759 21.17159 -1.09 0.274 -64.70398 18.36879
sigma_u 2.0441034
sigma_e .71045566
rho .89221955 (fraction of variance due to u_i)
F test that all u_i=0: F(1233, 1231) = 13.21 Prob > F = 0.0000

Random-effects GLS regression Number of obs = 2468

Group variable: p_id_c Number of groups = 1234

R-sq: within = 0.0165 Obs per group: min = 2

between = 0.6012 avg = 2.0

overall = 0.5838 max = 2

wald chi2(4) = 1876.21

corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000

Export coef. std. Err. z P>|z| [95% conf. Intervall

GDP_i .6261729 .047867 13.08 0.000 .5323553 .7199906

GDP_j .9997928 .0266662 37.49 0.000 .9475279 1.052058

dist -.9557967 .0596572 -16.02 0.000 -1.072723 -.8388707

EPI_j -.9102366 .2197397 -4.14 0.000 -1.340918 -.4795548

_cons -16.193 1.627327 -9.95 0.000 -19.3825 -13.0035
sigma_u 1.7579383
sigma_e .71045566

rho .85960111 (fraction of variance due to u_i)

- 163 -



Fixed-effects (within) regression Number of obs = 2468
Group variable: p_id_c Number of groups = 1234
R-sq: within = 0.0178 Obs per group: min = 2
between = 0.1634 avg = 2.0
overall = 0.1587 max = 2
F(5,1229) = 4.45
corrCu_i, Xb) = -0.9413 Prob > F = 0.0005
EXport coef. std. Err. t P>|t] [95% conf. Interval]
GDP_cap_i .8286115 .7222286 1.15 0.251 -.588326 2.245549
GDP_cap_j .747309 .5974025 1.25 0.211 -.4247327 1.919351
POP_i -2.638085 6.641618 -0.40 0.691 -15.66825 10.39208
POP_j 4.061497 3.045914 1.33 0.183 -1.914269 10.03726
dist (omitted)
EPI_j -1.152155 .4506617 -2.56 0.011 -2.036306 -.2680033
_cons -14.63017 114.4558 -0.13 0.898 -239.1806 209.9202
sigma_u 7.8457636
sigma_e .71072683
rho .99186073 (fraction of variance due to u_i)
F test that all u_i=0: F(1233, 1229) = 13.13 Prob > F = 0.0000
Random-effects GLS regression Number of obs = 2468
Group variable: p_id_c Number of groups = 1234
R-sq: within = 0.0162 obs per group: min = 2
between = 0.6023 avg = 2.0
overall = 0.5849 max = 2
wald chi2(6) = 1884.98
corrCu_i, X) = 0 (assumed) prob > chi2 = 0.0000
Export Coef. std. Err. z P>lz| [95% conf. Interval]
GDP_cap_i .6143289 .0682823 9.00 0.000 .480498 .7481597
GDP_cap_j .9540563 .0414535 23.02 0.000 .8728089 1.035304
POP_1 .6329351 .0480278 13.18 0.000 .5388024 .7270679
POP_j 1.024916 .0318454 32.18 0.000 .9625001 1.087332
dist -.9827615 .0627456 -15.66 0.000 -1.105741 -.8597824
EPI_jJ -.7861643 .2356111 -3.34 0.001 -1.247954 -.324375
_cons -16.51982 1.757137 -9.40 0.000 -19.96375 -13.0759
sigma_u 1.7519028
sigma_e .71072683
rho .85867633 (fraction of variance due to u_i)
3* X
6. F=HAEFH
Fixed-effects (within) regression Number of obs = 6352
Group variable: p_id_c Number of groups = 3176
R-sq: within = 0.0372 Obs per group: min = 2
between = 0.2838 avg = 2.0
overall = 0.2745 max = 2
F(3,3173) = 40.89
corrCu_i, Xb) = -0.5492 Prob > F = 0.0000
Export coef. std. Err. t P>|t] [95% conf. Intervall
GDP_1 1.346054 .5146217 2.62 0.009 .3370293 2.355079
GDP_j 1.55832 .377155 4.13 0.000 .8188282 2.297813
dist (omitted)
EPI_j 1.420635 .2210959 6.43 0.000 .9871293 1.85414
—cons -69.35681 15.74641 -4.40 0.000 -100.231  -38.48263
sigma_u 3.0957098
sigma_e .8259423
rho .93354693  (fraction of variance due to u_i)
F test that all u_i=0: F(3175, 3173) = 15.64 Prob > F = 0.0000
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Random-effects GLS regression Number of obs = 6352

Group variable: p_id_c Number of groups = 3176

R-sq: within = 0.0364 Obs per group: min = 2

between = 0.4278 avg = 2.0

overall = 0.4134 max = 2

wald chi2(4) = 2483.21

corrCu_i, X) = 0 (assumed) Prob > chi2 = 0.0000

Export coef. std. Err. z P>|z| [95% conf. Intervall

GDP_i .925716  .0367059 25.22  0.000 .8537738 .9976582

GDP_j .7273611  .0220352 33.01 0.000 .6841729 .7705493

dist -1.272709 .0461014 -27.61 0.000 -1.363066 -1.182351

EPI_j 1.186894  .1563343 7.59 0.000 .8804843 1.493304

_cons -25.8975 1.278826 -20.25 0.000 -28.40395 -23.39105
sigma_u 2.2349656
sigma_e .8259423

rho .87983963  (fraction of variance due to u_i)

Fixed-effects (within) regression Number of obs = 6352

Group variable: p_id_c Number of groups = 3176

R-sq: within = 0.0397 Obs per group: min = 2

between = 0.0020 avg = 2.0

overall = 0.0019 max = 2

F(5,3171) = 26.20

corrCu_i, Xb) = -0.9846 Prob > F = 0.0000

Export coef. std. Err. t P>|t] [95% conf. Intervall

GDP_cap_i 1.488787 .517741 2.88 0.004 .4736455 2.503928

GDP_cap_j 1.057884 .4261649 2.48 0.013 .2222975 1.893471

POP_1 -8.521044 4.641037 -1.84 0.066 -17.62078 .5786938

POP_j 6.432075 2.152131 2.99 0.003 2.212365 10.65179
dist (omitted)

EPI_j 1.453826  .3231994 4.50 0.000 . 8201245 2.087527

_cons 25.76766  82.60073 0.31 0.755 -136.1886 187.7239
sigma_u 17.463737
sigma_e .82515263

rho .99777246  (fraction of variance due to u_i)
F test that all u_i=0: F(3175, 3171) = 15.51 Prob > F = 0.0000

Random-effects GLS regression Number of obs = 6352

Group variable: p_id_c Number of groups = 3176

R-sq: within = 0.0354 Obs per group: min = 2

between = 0.4342 avg = 2.0

overall = 0.4196 max = 2

wald chi2(6) = 2542.08

corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000

Export coef. std. Err. z P>|z| [95% conf. Intervall

GDP_cap_i .6669159  .0629201 10.60 0.000 .5435947 .7902371

GDP_cap_j .6612997  .0312944 21.13  0.000 .5999638 .7226355

POP_i .9193151  .0366498 25.08 0.000 .8474828 .9911475

POP_j .7869412 .0272899 28.84 0.000 .733454 .8404284

dist -1.330266  .0484469 -27.46 0.000 -1.42522  -1.235311

EPI_j 1.432992 .1668636 8.59 0.000 1.105945 1.760039

_cons -24.17371 1.385468 -17.45 0.000 -26.88918 -21.45825
sigma_u 2.2241242
sigma_e .82515263

rho .87901126 (fraction of variance due to u_i)
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7. AFAEFSA

Fixed-effects (within) regression Number of obs = 7144
Group variable: p_id_c Number of groups = 3572
R-sq: within = 0.0366 Obs per group: min = 2
between = 0.4275 avg = 2.0
overall = 0.4117 max = 2
F(3,3569) = 45.18
corr(u_i, Xb) = -0.8445 Prob > F = 0.0000
Export coef. std. Err. t P>|t]| [95% conf. Intervall]
GDP_i 1.059188 .4321089 2.45 0.014 .2119824 1.906393
GDP_j 2.597141  .3354684 7.74 0.000 1.939412 3.25487
dist (omitted)
EPI_j 1.050798 .18884 5.56 0.000 .6805527 1.421043
_cons -85.75373  13.89063 -6.17 0.000 -112.9881  -58.51937
sigma_u 4.0017987
sigma_e .79165145
rho .96233952 (fraction of variance due to u_i)
F test that all u_i=0: F(3571, 3569) = 10.96 Prob > F = 0.0000
Random-effects GLS regression Number of obs = 7144
Group variable: p_id_c Number of groups = 3572
R-sq: within = 0.0346 Obs per group: min = 2
between = 0.5684 avg = 2.0
overall = 0.5472 max = 2
wald chi2(4) = 4778.38
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000
Export coef. std. Err. z P>|z| [95% conf. Intervall
GDP_i .8698963  .0287275 30.28  0.000 .8135915 .9262011
GDP_j .8690197 .0162796 53.38 0.000 .8371123 .9009272
dist -1.182503 .0356474 -33.17 0.000 -1.252371 -1.112636
EPI_j .3739039 .1398263 2.67 0.007 .0998494 .6479584
_cons -24.78442 1.001031 -24.76 0.000 -26.74641 -22,82244
sigma_u 1.7634644
sigma_e .79165145
rho .83227382 (fraction of variance due to u_i)
Fixed-effects (within) regression Number of obs = 7144
Group variable: p_id_c Number of groups = 3572
R-sq: within = 0.0398 Obs per group: min = 2
between = 0.0000 avg = 2.0
overall = 0.0001 max = 2
F(5,3567) = 29.57
corrCu_i, Xb) = -0.9812 Prob > F = 0.0000
Export coef. std. Err. t P>|t] [95% conf. Intervall
GDP_cap_i 1.233068 .4441766 2.78 0.006 .3622027 2.103934
GDP_cap_j 2.70439  .3798442 7.12 0.000 1.959656 3.449123
POP_1 -8.194291 3.405636 -2.41 0.016 -14.87148 -1.517102
POP_j -.1598393 2.001796 -0.08 0.936 -4.084619 3.764941
dist (omitted)
EPI_j .361789  .2779051 1.30 0.193 -.1830799 .9066579
_cons 124.8869 62.86339 1.99 0.047 1.635081 248.1387
sigma_u 14.679494
sigma_e .79055065
rho .99710813  (fraction of variance due to u_i)
F test that all u_i=0: F(3571, 3567) = 10.84 Prob > F = 0.0000
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Random-effects GLS regression Number of obs = 7144
Group variable: p_id_c Number of groups = 3572
R-sq: within = 0.0339 Obs per group: min = 2
between = 0.5747 avg = 2.0
overall = 0.5533 max = 2
wald chi2(6) =  4898.80
corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000
EXport coef. std. Err. z P>|z| [95% conf. Interval]
GDP_cap_i .7086159 .0379336 18.68 0.000 .6342675 .7829643
GDP_cap_j .802542 .0247463 32.43 0.000 .7540402 .8510437
POP_i .9026286 .0288725 31.26 0.000 .8460395 .9592177
POP_j .9088438 .0191866 47.37 0.000 .8712389 .9464488
dist -1.257309 .0370936 -33.90 0.000 -1.330011 -1.184607
EPI_j . 588432 .15116 3.89 0.000 .2921638 .8847003
_cons -24.17292 1.048649 -23.05 0.000 -26.22824 -22.11761
sigma_u 1.7503794
sigma_e .79055065
rho .83057618 (fraction of variance due to u_i)
X " o 3L
8. AAAHE A &7+ 4
Fixed-effects (within) regression Number of obs = 23588
Group variable: p_id_c Number of groups = 11794
R-sq: within = 0.0761 obs per group: min = 2
between = 0.1804 avg = 2.0
overall = 0.1659 max = 2
F(3,11791) = 323.73
corr(u_i, xb) = -0.9519 Prob > F = 0.0000
Export Coef. std. Err. t P>|t| [95% conf. Interval]
GDP_1 -.6471666 .3204726 -2.02 0.043 -1.275346 -.0189873
GDP_j 4.730803 .3163379 14.95 0.000 4.110728 5.350877
dist (omitted)
EPI_J 3.968446 .1615731 24.56  0.000 3.651736 4.285156
_cons -105.5685 11.12213 -9.49 0.000 -127.3697 -83.7673
sigma_u 8.7580832
sigma_e 1.259306
rho .97974385 (fraction of variance due to u_i)

F test that all

u_i=0: F(11793, 11791) = 7.95

Prob > F = 0.0000

Random-effects GLS regression Number of obs = 23588

Group variable: p_id_c Number of groups = 11794

R-sq: within = 0.0690 Obs per group: min = 2

between = 0.2671 avg = 2.0

overall = 0.2462 max = 2

wald chi2(4) = 4693.29

corrCu_i, X) = 0 (assumed) Prob > chi2 = 0.0000

Export coef. std. Err. z P>|z| [95% conf. Intervall

GDP_i .327289  .0198508 16.49 0.000 .2883822 .3661959

GDP_j .6356793  .0126792 50.14 0.000 .6108285 .6605301

dist -.9208695 .0258691 -35.60 0.000 -.971572 -.870167

EPI_j 1.195843  .1098737 10.88 0.000 .9804941 1.411191

_cons -9.198394 .7308959 -12.59 0.000 -10.63092 -7.765865
sigma_u 2.3276822
sigma_e 1.259306

rho .77357774  (fraction of variance due to u_i)
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Fixed-effects (within) regression Number of obs = 23588
Group variable: p_id_c Number of groups = 11794
R-sq: within = 0.0791 0Obs per group: min = 2
between = 0.0001 avg = 2.0
overall = 0.0001 max = 2
F(5,11789) = 202.47
corr(u_i, Xb) = -0.9837 Prob > F = 0.0000
Export coef. std. Err. t P>|t] [95% conf. Interval]
GDP_cap_i -.4782314 .3457448 -1.38 0.167 -1.155948 .1994855
GDP_cap_j 5.490598 .3574445 15.36 0.000 4.789948 6.191248
POP_i -6.132695 3.33209 -1.84 0.066 -12.66414 .3987518
POP_j -4.591016  1.794597 -2.56 0.011 -8.108724  -1.073309
dist (omitted)
EPI_j 2.725736 .2711495 10.05 0.000 2.194238 3.257234
_cons 146.0831 59.78695 2.44 0.015 28.89082 263.2754
sigma_u 16.50628
sigma_e 1.2573796
rho .99423072 (fraction of variance due to u_i)
F test that all u_i=0: F(11793, 11789) = 7.76 Prob > F = 0.0000
Random-effects GLS regression Number of obs = 23588
Group variable: p_id_c Number of groups = 11794
R-sq: within = 0.0645 Obs per group: min = 2
between = 0.2901 avg = 2.0
overall = 0.2682 max = 2
wald chi2(6) = 5360.06
corrCu_i, X) = 0 (assumed) Prob > chi2 = 0.0000
EXport coef. std. Err. z P>|z| [95% conf. Interval]
GDP_cap_i .0872927 .0251003 3.48 0.001 .0380971 .1364883
GDP_cap_j .4495329 .0181197 24.81 0.000 .414019 .4850468
POP_i .3991858 .0198786 20.08 0.000 .3602244 .4381472
POP_j .8028601 .0154241 52.05 0.000 .7726294 .8330908
dist -1.108432 .0267835 -41.38 0.000 -1.160926 -1.055937
EPI_j 2.025233 .1197454 16.91  0.000 1.790537 2.25993
_cons -11.40091 .7565192 -15.07 0.000 -12.88366 -9.918163
sigma_u 2.2952984
sigma_e 1.2573796
rho .76917629 (fraction of variance due to u_i)

9. |5 A4

o)

el

7}

ol

b

Fixed-effects (within) regression Number of obs = 9252
Group variable: p_id_c Number of groups = 4626
R-sq: within = 0.0556 Obs per group: min = 2
between = 0.2236 avg = 2.0
overall = 0.2108 max = 2
F(3,4623) = 90.72
corr(u_i, Xb) = -0.8537 Prob > F = 0.0000
Export coef. std. Err. t P>|t] [95% conf. Interval]
GDP_1i 1.62648 . 5802482 2.80 0.005 .4889168 2.764044
GDP_j 3.184128 .4442329 7.17 0.000 2.31322 4.055037
dist (omitted)
EPI_j 2.610395 .2564582 10.18 0.000 2.107615 3.113176
—cons -125.7477 18.24625 -6.89 0.000 -161.5191  -89.97636
sigma_u 5.4106864
sigma_e 1.1493278
rho .95682659 (fraction of variance due to u_i)

F test that all u_i=0:

F(4625, 4623) =

10.75
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Random-effects GLS regression Number of obs = 9252

Group variable: p_id_c Number of groups = 4626

R-sq: within = 0.0526 Obs per group: min = 2

between = 0.2962 avg = 2.0

overall = 0.2796 max = 2

wald chi2(4) = 2127.43

corrCu_i, X) = 0 (assumed) Prob > chi2 = 0.0000

Export coef. std. Err. z P>|z| [95% conf. Intervall

GDP_1 .3647981  .0338284 10.78 0.000 .2984956 .4311006

GDP_j .8531731  .0219328 38.90 0.000 .8101856 .8961606

dist -.8231161 .0417155 -19.73 0.000 -.9048771  -.7413552

EPI_j 1.520964 .1843009 8.25 0.000 1.159741 1.882187

_cons -19.09365 1.282485 -14.89 0.000 -21.60728 -16.58003
sigma_u 2.5287853
sigma_e 1.1493278

rho .82879677 (fraction of variance due to u_i)

Fixed-effects (within) regression Number of obs = 9252

Group variable: p_id_c Number of groups = 4626

R-sq: within = 0.0567 obs per group: min = 2

between = 0.0002 avg = 2.0

overall = 0.0002 max = 2

F(5,4621) = 55.52

corrCu_i, Xb) = -0.9428 Prob > F = 0.0000

Export coef. std. Err. t P>|t] [95% conf. Intervall

GDP_cap_i 1.567123  .6019085 2.60 0.009 .3870946 2.747151

GDP_cap_j 3.647527 .503555 7.24 0.000 2.660319 4.634735

POP_1 .9692771  5.048632 0.19 0.848 -8.928453 10.86701

POP_j -3.226818 2.991578 -1.08 0.281 -9.091739 2.638104
dist (omitted)

EPI_j 2.029723 .403176 5.03 0.000 1.239306 2.820141

_cons -7.660112 92.90778 -0.08 0.934 -189.8037 174.4835
sigma_u 9.5995516
sigma_e 1.1489266

rho .98587769  (fraction of variance due to u_i)
F test that all u_i=0: F(4625, 4621) = 10.70 Prob > F = 0.0000

Random-effects GLS regression Number of obs = 9252

Group variable: p_id_c Number of groups = 4626

R-sq: within = 0.0492 obs per group: min = 2

between = 0.3029 avg = 2.0

overall = 0.2862 max = 2

wald chi2(6) = 2212.38

corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000

Export coef. std. Err. z P>|z| [95% conf. Intervall

GDP_cap_1i .2745976  .0467557 5.87 0.000 .1829581 .3662372

GDP_cap_j .6710673  .0328051 20.46  0.000 .6067704 .7353641

POP_1 .4127032 .0344187 11.99 0.000 .3452438 .4801627

POP_j .946364  .0250824 37.73  0.000 .8972034 .9955246

dist -.9506213  .0443848 -21.42 0.000 -1.037614 -.8636287

EPI_j 2.137718  .2005679 10.66 0.000 1.744612 2.530824

_cons -20.61516 1.340022 -15.38 0.000 -23.24155 -17.98876
sigma_u 2.5242747
sigma_e 1.1489266

rho .82838882 (fraction of variance due to u_1)
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Fixed-effects (within) regression Number of obs = 32796
Group variable: p_id_c Number of groups = 16398
R-sq: within = 0.0268 Obs per group: min = 2
between = 0.3372 avg = 2.0
overall = 0.3191 max = 2
F(3,16395) = 150.24
corr(u_i, Xb) = -0.7825 Prob > F = 0.0000
EXport Coef. std. Err. t P>|t]| [95% conf. Interval]
GDP_i 1.147778 .2626796 4.37 0.000 .6328974 1.662659
GDP_j 2.292817 .2102967 10.90 0.000 1.880613 2.705022
dist (omitted)
EPI_j 1.496687 .1073966 13.94 0.000 1.286178 1.707196
_cons -82.17018 8.520858 -9.64 0.000 -98.87199 -65.46837
sigma_u 3.863285
sigma_e 1.0074693
rho .93632393 (fraction of variance due to u_i)

F test that all u_i=0:

Random-effects
Group variable:

R-sq: within

between
overall

corr(u_i, X)

GLS regression

p_id_c

0.0258
0.4688
0.4434

0 (assumed)

F(16397, 16395) =

Obs per group: min

9.10

Number of obs
Number of groups

wald chi2(4)
Prob > chi2

Prob > F = 0.0000

32796
16398

2
2.0
2

14749.19
0.0000

avg
max

Export Coef. std. Err. z P>|z]| [95% conf. Interval]
GDP_i .8889885 .0154566 57.52 0.000 .8586942 .9192828
GDP_j .7726232 .0090294 85.57  0.000 .7549258 .7903206

dist -1.187775 .0197172  -60.24 0.000 -1.22642 -1.14913
EPI_j .6190725 .0731429 8.46 0.000 .4757151 .7624299
_cons -23.8927 .5516756 -43.31 0.000 -24.97397  -22.81144

sigma_u 2.0244444
sigma_e 1.0074693
rho .80150186 (fraction of variance due to u_i)

Fixed-effects (within) regression Number of obs = 32796
Group variable: p_id_c Number of groups = 16398
R-sq: within = 0.0295 Obs per group: min = 2
between = 0.0061 avg = 2.0
overall = 0.0057 max = 2
F(5,16393) = 99.75
corr(u_i, xb) = -0.9899 Prob > F = 0.0000
EXport Ccoef. std. Err. t P>|t] [95% conf. Interval]
GDP_cap_i 1.425966 .2693986 5.29 0.000 .8979159 1.954017
GDP_cap_j 2.295046 .2362903 9.71  0.000 1.831892 2.758201
POP_1 -12.04773 2.170093 -5.55 0.000 -16.30135 -7.794113
POP_j 1.126833 1.09154 1.03 0.302 -1.012705 3.26637
dist (omitted)
EPI_j .7136659 ,1665161 4.29 0.000 .3872763 1.040056
_cons 172.8602 38.21518 4.52 0.000 97.95433 247.7661
sigma_u 20.806876
sigma_e 1.006096
rho .99766734 (fraction of variance due to u_i)
F test that all u_i=0: F(16397, 16393) = .70 Prob > F = 0.0000
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Random-effects GLS regression Number of obs = 32796

Group variable: p_id_c Number of groups = 16398

R-sq: within = 0.0259 Obs per group: min = 2

between = 0.4930 avg = 2.0

overall = 0.4662 max = 2

wald chi2(6) = 16204.15

corrCu_i, X) = 0 (assumed) Prob > chi2 = 0.0000

Export coef. std. Err. z P>|z| [95% conf. Intervall

GDP_cap_i .5376503  .0197206 27.26  0.000 .4989985 .576302

GDP_cap_j .7547854  .0126381 59.72 0.000 .7300152 .7795555

POP_1 .9426216 .0152312 61.89 0.000 .912769 .9724743

POP_j .7945449  ,0109553 72.53  0.000 .7730728 .816017

dist -1.29593  .0201058 -64.46 0.000 -1.335337  -1.256523

EPI_j .7114842 .0797762 8.92 0.000 .5551258 .8678426

_cons -21.13079 .5701338 -37.06 0.000 -22.24823 -20.01335
sigma_u 1.9698646
sigma_e 1.006096

rho .79310999 (fraction of variance due to u_i)

11. MISE$3E2AFY

Fixed-effects (within) regression Number of obs = 1982

Group variable: p_id_c Number of groups = 991

R-sq: within = 0.0378 0Obs per group: min = 2

between = 0.1651 avg = 2.0

overall = 0.1549 max = 2

F(3,988) = 12.92

corr(u_i, Xb) = -0.9492 Prob > F = 0.0000

Export coef. std. Err. t P>|t] [95% conf. Interval]

GDP_i 1.653148 .9228324 1.79 0.074 -.1577885 3.464085

GDP_j 3.970941 .7760171 5.12 0.000 2.44811 5.493772
dist (omitted)

EPI_j .7338919 .3966499 1.85 0.065 -.0444812 1.512265

_cons -136.0045 30.89807 -4.40 0.000 -196.6379 -75.37116
sigma_u 7.4576347
sigma_e .94573095

rho .98417279 (fraction of variance due to u_i)

F test that all u_i=0: F(990, 988) = 10.26 Prob > F = 0.0000

Random-effects GLS regression Number of obs = 1982

Group variable: p_id_c Number of groups = 991

R-sq: within = 0.0210 Obs per group: min = 2

between = 0.2984 avg = 2.0

overall = 0.2792 max = 2

wald chi2(4) = 423.11

corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000

Export coef. std. Err. z P>|z| [95% conf. Interval]

GDP_i .318957 .0584664 5.46 0.000 .2043651 .433549

GDP_j .5424271 .0358203 15.14 0.000 .4722205 .6126337

dist -1.089149 .0812195 -13.41  0.000 -1.248336 -.9299614

EPI_j -.1357522 .3068743 -0.44 0.658 -.7372147 .4657104

_cons .1710023  2.081526 0.08 0.935 -3.908713 4.250718
sigma_u 2.0312903
sigma_e .94573095

rho .82185069 (fraction of variance due to u_i)
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Fixed-effects (within) regression Number of obs = 1982
Group variable: p_id_c Number of groups = 991
R-sq: within = 0.0381 Oobs per group: min = 2
between = 0.0856 avg = 2.0
overall = 0.0804 max = 2
F(5,986) = 7.81
corr(u_i, Xb) = -0.9470 Prob > F = 0.0000
EXport Coef. std. Err. t P>|t| [95% conf. Interval]
GDP_cap_i 1.797049 .9863189 1.82 0.069 -.138476 3.732575
GDP_cap_j 4.030224 .889155 4.53 0.000 2.28537 5.775078
POP_i -1.223203 6.358992 -0.19 0.848 -13.70192 11.25551
POP_j 2.83326 4.654071 0.61 0.543 -6.299762 11.96628
dist (omitted)
EPI_j .4294928 .6571438 0.65 0.514 -.8600683 1.719054
_cons -65.73298 122.354 -0.54 0.591 -305.8372 174.3713
sigma_u 7.6502946
sigma_e .9465275
rho .98492309 (fraction of variance due to u_i)
F test that all u_i=0: F(990, 986) = 9.25 Prob > F = 0.0000
Random-effects GLS regression Number of obs = 1982
Group variable: p_id_c Number of groups = 991
R-sq: within = 0.0025 oOobs per group: min = 2
between = 0.3620 avg = 2.0
overall = 0.3383 max = 2
wald chi2(6) = 559.55
corrCu_i, X) = 0 (assumed) Prob > chi2 = 0.0000
EXport Coef. std. Err. z P>|z| [95% conf. Interval]
GDP_cap_i -.0415231 .0672433 -0.62 0.537 -.1733175 .0902714
GDP_cap_j .5564732 .0517322 10.76  0.000 .4550799 .6578665
POP_i .4879955 .0587653 8.30 0.000 .3728177 .6031733
POP_j .5795783 .0411771 14.08 0.000 .4988727 .6602838
dist -1.29128 .0823218 -15.69  0.000 -1.452627 -1.129932
EPI_j -.2612409 .3319037 -0.79 0.431 -.9117602 .3892785
_cons 1.948287 2.105309 0.93 0.355 -2.178043 6.074617
sigma_u 1.913629
sigma_e .9465275
rho .80343662 (fraction of variance due to u_i)
v
12. EA734
Fixed-effects (within) regression Number of obs = 3864
Group variable: p_id_c Number of groups = 1932
R-sq: within = 0.0820 Obs per group: min = 2
between = 0.3204 avg = 2.0
overall = 0.3083 max = 2
F(3,1929) = 57.45
corr(u_i, Xb) = -0.9002 Prob > F = 0.0000
Export Coef. std. Err. t P>|t]| [95% conf. Interval]
GDP_i 1.250791 .6390639 1.96 0.050 -.0025372 2.50412
GDP_jJ 3.313342 .4628395 7.16 0.000 2.405624 4.221061
dist (omitted)
EPI_j 2.035708 .2782701 7.32  0.000 1.489966 2.58145
_cons -113.8303 19.4008 -5.87 0.000 -151.879  -75.78157
sigma_u 5.371744
sigma_e .81046507
rho .9777432 (fraction of variance due to u_i)
F test that all u_i=0: F(1931, 1929) = 11.57 Prob > F = 0.0000
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Random-effects GLS regression Number of obs = 3864

Group variable: p_id_c Number of groups = 1932

R-sq: within = 0.0706 Obs per group: min = 2

between = 0.5254 avg = 2.0

overall = 0.5058 max = 2

wald chi2(4) = 2252.55

corrCu_i, X) = 0 (assumed) Prob > chi2 = 0.0000

Export coef. std. Err. z P>|z| [95% conf. Intervall

GDP_1 .7112729  .0374518 18.99 0.000 .6378688 .784677

GDP_j .7915029 .0238427 33.20 0.000 .7447721 .8382338

dist -1.291502 .0480252 -26.89 0.000 -1.38563 -1.197375

EPI_j 1.74088 .1982604 8.78 0.000 1.352297 2.129463

_cons -23.67317 1.421696 -16.65 0.000 -26.45964 -20.8867
sigma_u 1.8618141
sigma_e .81046507

rho .84069345 (fraction of variance due to u_i)

Fixed-effects (within) regression Number of obs = 3864

Group variable: p_id_c Number of groups = 1932

R-sq: within = 0.0868 Obs per group: min = 2

between = 0.0029 avg = 2.0

overall = 0.0028 max = 2

F(5,1927) = 36.64

corr(u_i, xb) = -0.9946 Prob > F = 0.0000

EXport Coef. std. Err. t P>t [95% cConf. Interval]

GDP_cap_i 1.179913 .6404676 1.84 0.066 -.0761693 2.435995

GDP_cap_j 3.332832 .5230511 6.37 0.000 2.307026 4.358637

POP_i -16.5721 6.321531 -2.62 0.009 -28.96986 -4.174345

POP_j 1.139573 2.923364 0.39 0.697 -4.593717 6.872863
dist (omitted)

EPI_j 1.170728 .4060293 2.88 0.004 .3744254 1.967031

_cons 236.7008 111.6539 2.12 0.034 17.72561 455.676
sigma_u 27.418693
sigma_e .80876077

rho .9991307 (fraction of variance due to u_i)

F test that all u_i=0:

F(1931, 1927)

10.52

Prob > F = 0.0000

Random-effects GLS regression Number of obs = 3864

Group variable: p_id_c Number of groups = 1932

R-sq: within = 0.0698 obs per group: min = 2

between = 0.5685 avg = 2.0

overall = 0.5468 max = 2

wald chi2(6) = 2644.05

corrCu_i, X) = 0 (assumed) Prob > chi2 = 0.0000

EXport Coef. std. Err. z P>|z]| [95% Conf. Intervall

GDP_cap_i .0651604  .0597552 1.09 0.276 -.0519576 .1822784

GDP_cap_j .8462147 .0341145 24.81 0.000 .7793516 .9130779

POP_i .7204904  .0359036 20.07  0.000 .6501206 .7908601

POP_jJ .7956825 .0269577 29.52  0.000 .7428463 .8485186

dist -1.384024  .0485391 -28.51 0.000 -1.479159 -1.28889

EPI_J 1.699889  .2119532 8.02 0.000 1.284468 2.115309

_cons -17.01998 1.480053 -11.50 0.000 -19.92083 -14.11912
sigma_u 1.7594733
sigma_e .80876077

rho .82556751 (fraction of variance due to u_i)
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