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Apirut Gositanon 2010: Impacts of Trade Barriers in Hot-Rolled Steel Market in
Thailand. Master of Economics, Major Field: Economics, Department of Economics.

Thesis Advisor: Mr. Saksit Budsayaplakorn, Ph.D. 136 pages.

The objectives of this study are to find factors that affect the hot- roll price and to
evaluate the impacts of trade barriers in hot-rolled steel on the hot-rolled steel industries and the
related industries including cold-rolled steel, metal tube and automobile industries. This analysis
is based on the concept of partial equilibrium analysis. It is started from building a simultaneous
equation model to estimate the equations using the three-stage least squares method. This study
employs secondary data from the 1" quarter of 2002 up to the 4" quarter of 2009. Simulation
technique is applied in order to evaluate the impact on price of hot-rolled steel that affects
consumer surplus, producer surplus, tax revenue and the deadweight loss of the hot-rolled steel

industries and other related industries.

The results of this study indicate that trade restrictions in hot-rolled steel would raise
average hot-rolled steel price up to 33.67 percent causing to gain on an average producer surplus
of 17,136 million baht per year and loss an average consumer surplus of 29,701 million baht per
year. The government would receive an average tariff revenue 8,797 million baht per year. In
addition, there is an average deadweight loss of 3,768 million baht per year. However, when
compare to the related industries which used hot- rolled steel as raw material, we found that the
metal tube industries suffer the most from the impact of trade barrier causing social welfare
decreasing approximately 38.07 percent. As a result, the social welfare of the automobile
industries and the cold-rolled steel industries has dropped by about 31.13 percent and 18.16
percent, respectively. By comparing the deadweight loss in consumer surplus and that in
producer surplus, the social welfare of automobile users is affected by the trade barriers more
than that of automobile producers. In other words, the automobile producers can pass the almost

increasing costs of hot-rolled steel to the consumer.

Student’s signature Thesis Advisor’s signature
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1 European Union 41.6 1 United States 17.9
2 United States 27.7 2 Iran 11.7
3 Germany 27.4 3 Viet Nam 8.3
4 South Korea 26.2 4 South Korea 7.9
5 Italy 24.6 5 European Union 7.5
6 Belgium - Luxembourg  19.2 6 Spain 7.1
7 France 18.1 7 Thailand 7.0
8 China 17.2 8 Italy 6.7
9 Spain 15.0 9 United Arab Emirates 6.6
10 Turkey 13.5 10 Turkey 6.6
11 Iran 12.2 11 Saudi Arabia 42
12 Thailand 9.8 12 Indonesia 4.2
13 United Kingdom 9.3 13 Hong Kong, China 3.7
14 Taiwan, China 9.2 14 Philippines 34
15 Netherlands 8.8 15 Poland 3.1
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QDCR = By, + P13PCR + P14PIC + B15GDP + &5
QSCR = By + P17PCR + B1gPHR + P1oICR + &4
QDTB = Byq + Por PTB + BoyPRD + Po3BCI + &5
QSTB = By4 + BosPTB + By PHR + BoyITB + 4
QDCD = Pyg + BrgPCD + B3oPOD + B3, Y + &,

QSCD = B35 + B33PCD + B34,PHR + B35PCR + [35ICD + &5
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[—Bo —Ba —B12—B16—Ba0—P2a—P2s—P32]
—-B,—Bs 0 0 0 0 0 O
—B; 0 =B 0 0 0 0 O
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0 =B 0 0 0 0 —f5 0 —B1—=Bs 0 —P1g 0 —Ps 0 —Ps4
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y{ = [QHR, PHR, QCR, PCR, QTB, PTB,QCD, PCD]
x, = [1, PIH,GDP, IHR, PSL, POD, PCO, GTH, GAD, PIC, ICR, PRD, BCI, ITB, Y, ICD]

[ A—
ey = [&1, &2, &3, &4, €5, &6, €7, €]
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1. Nau"lmamuﬁ (Order condition of Identification) Lﬁﬁlwmi UINUNTNY B
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r'd
@wlszansamlsmelu) uaz T (Fuilszansaiudlsnmeven) Taeueniinnsanfiagaums

A v 9 A 1
AUUNN 2 HIVON 6.1 IENUN

[

] Y
NTANAUMSTN 1: 13 > 6-1 auMIHUaAYAUL Over Identified

o

v Y
NTAUAUNITN 2: 8> 6-1 AUMITUNAABMUL Over Identified

v

B Y
NNTAAUMTN 3: 13 > 6-1 AauMIUUEAYAL Over Identified

v

] F
NTANAUMTN 4: 14> 5-1 auMIUUSAYAUL Over Identified

' El
WNTAFUMIN 5: 13 > 6-1 dumsHNaNYaE Over Identified

[

NTAUNAUNITN 6: 14> 5-1 AUMTUNANYUL Over Identified

[

] Y
NTAAUMITN 7: 13 > 6-1 auMIHUaAYAUL Over Identified
F

NTANAUNITN 8: 14> 4-1 dUMTUNANHUL Over Identified

2. M3naadVay ]y Rank 1W9N153%A (Rank condition of Identification) 91AUNN2

W ﬂ‘ﬁ 6.2 i’ﬂllﬁi‘l‘l’ﬂlil“l/l‘iﬂ‘?]f A1a¥i1 Rank Ilﬂﬂ\‘iu

a

W1528UMT 1598514 Rank Q=7 G-1=7

@

@911 Rank (4) = G - 1 aumMstamnsama e

HoATIVADUILUVAUMT IATIAF 1L NUN HUUTIa0N AT VU NI OUATNNITHA

v H 2
Al aaiuamnsosaaunsi 9 1egluaunisangil (Reduce Form) laaail
I 7 -1 -1
y{ = —x{BI'"1+e{l' (10)
o) I ! ’
nio  yi = X JI+v{
A a 3 Yo &
nnauMsn 10 aunsadoudumsangl’ laaad

QHR = T11 + 7T21P1H + 7T31GDP + 7T4_1[HR + 7T51PSL + 7T61POD + 7T71PCO +

ng1GTH + m91GAD + v, (11)

3 =
ﬂﬁWﬂﬂglﬂﬂﬂiuﬂWﬂNuﬁﬂ



PHR = 1y, + 7y, PIH + 73,GDP + 145l HR + 75, PSL + 14, POD + 1,,PCO +

Mg, GTH + m9,GAD + v,

QCR = 43 + T3 PIH + T33GDP + T3 IHR + 13 PSL + g3 POD + 1,3PCO +

mg3GTH + mg3GAD + PICmyg3 + ICRmy1 3 + V3

PCR = my4 + mp4PIH + m3,GDP + w44 IHR + 154 PSL + 14 POD + 1,4, PCO +

g GTH + Mg GAD + PICT g4 + ICRT11 4 + V4

QTB = Tl15 +77.'25PIH +7T3SGDP +7T4_51HR +77.'55PSL +7T65P0D +7T75PC0 +

7T850TH + ﬂgsGAD + Usy) SPRD + Tq3 sBCI + TTq4 SITB + Vs

PTB = 16 + 7T26PIH + 7T36GDP + 7T4_6IHR + 7T56PSL + 7T66POD + 7T76PCO +

g6 GTH + TogGAD + 115 PRD + 1013 ¢BCI + 1114 (ITB + v,

QCD = 1, + my7PIH + 3,GDP + 147IHR + 75, PSL + 105,POD + 1,7PCO +

g7 GTH + oy GAD + 119, PIC + 114 7ICR + 1145 ;Y + 714 71CD + v,

PCD = mg + mpgPIH + m3gGDP + myglHR + msgPSL + mggPOD + g PCO +

1agGTH + ogGAD + 119 gPIC + 111 gICR + Ty5gY + 16 6ICD + Vg
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MPE = — ZT] (19)

3.2 imﬁﬁrmmmﬁmmﬂmﬁauﬁﬁaammﬁﬂ (Root Mean Square Error: RMSE)

RMSE = %Z(y;—yt)z (20)

(Y] a y '3 I [
3.3 duilszansvedlnar3eadd U (Theil’s Inequality Coefficient) 111013 3ad
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ANULANANTEHINAIDTINUANEINT Al WATE 1IN 0-1
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Theil’sU = 21
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3195 UV0ITFUIA = (PHR, — PHRy) % (Q4 — Q3) (24)
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(M128: 31udu)

Uszima Uszina

China 500.5 Australia 7.6
Japan 118.7 Austria 7.6
United States 91.4 Netherlands 6.9
Russia 68.5 Czech Republic 6.4
India (e) 55.2 Egypt 6.2
South Korea 53.6 Malaysia (e) 6.1
Germany 45.8 Argentina 5.5
Ukraine 37.1 Thailand (e) 5.5
Brazil 33.7 Sweden 5.2
Italy 30.6 Romania 5
Turkey 26.8 Saudi Arabia 4.7
Taiwan, China 19.9 Slovak Republic 4.5
Spain 18.6 Finland 4.4
France 17.9 Kazakhstan 43
Mexico 17.2 Venezuela 4.2
Canada 14.8 Indonesia (e) 3.6
UK 13.5 Luxembourg 2.6
Belgium 10.7 Byelorussia 2.6
Iran 10 Greece 2.5
Poland 9.7 Viet Nam (e) 2.2
South Africa 8.3 World 1,326.50

7117 International Tron and Steel Institute (2009)

- A a o ¢ I 3 9 '
M1319N 6 ﬂ%u?ﬂ!ﬂTﬁ‘U‘iTﬂﬂNaﬁﬂﬂl“ﬂl’ﬂaﬂllaglﬂﬁﬂﬂﬁﬁlﬂﬂﬂﬁ8&1/]?(9’]1\1“]

MUe: 1udu)

sz 2002 2003 2004 2005 2006 2007 2008
Austria 4 3.1 3.1 33 3.5 4.1 4.1
Belgium - Luxembourg 5.6 4.5 4 4.8 4.6 5.5 5.8
Czech Republic 6.5 4.2 4.4 5.2 5.2 6 6.6
France 15.3 17.2 15.6 16.7 14.8 16.2 16.6
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(M128: 31udu)

sz 2002 2003 2004 2005 2006 2007 2008
Italy 343 29.5 31.8 33.2 31.6 36.6 36.6
Germany 41.5 31.6 31.9 36.3 353 39.2 42.7
Netherlands 32 4 3.4 35 3.6 3.5 3.5
Poland 11.4 7.7 7.3 8.5 8.4 10.7 12.1
Romania 43 2.8 3.1 33 35 42 5.1
Spain 19.6 19.7 21 21.1 20.9 23.6 24.5
Sweden 49 3.3 3.6 4 4.1 4.5 4.8
United Kingdom 11.7 12.6 12.3 13.2 11.4 12.9 12.7
Turkey 21.3 12.3 14.6 16.2 18.5 21.3 23.6
Others 7.6 53 53 6.4 6.6 7.7 8
Russia 354 24.9 25.3 26.3 29.3 34.9 40.4
Ukraine 6.9 5.5 6.4 5.8 5.6 6.7 8.3
Other CIS 1.3 3.5 0.7 0.8 0.8 1 1.3
Canada 15 15.9 15.5 17.4 16.8 18.1 15.5
Mexico 17.3 14.3 14.9 16 16.1 18 17.8
United States 97.5 107.3 100.8 117.4 105.4 119.6 108
Argentina 4.8 7 2.8 3.6 3.7 4.5 4.6
Brazil 24 16.5 16 18.3 16.8 18.5 22.1
Venezuela 33 1.6 1.5 24 2.7 3.1 4
Others 12.1 7.7 7.1 8.6 9.1 10.1 11
Egypt 6.5 5.5 42 3.8 5 4.6 5.5
South Africa 6.1 4.9 4.1 49 4.7 6 6
Iran 15.6 11.3 14.7 14.5 15.6 14.6 16.1
China 425.7 191.3 240.5 275.8 340.2 369.8 413.7
India 52.6 30.7 33.1 353 39.9 45.6 49.5
Japan 76.4 71.7 73.4 76.8 76.7 77.3 79.6
South Korea 58.6 43.7 454 47.2 47.1 50.2 55.2
Taiwan, China 16.7 20.4 19.9 22.1 19.9 19.8 18.1
Other Asia 54.6 41.6 41.9 45.8 50.2 47.4 55.2
World 1,198.1 825.2 884.7 977.6 1,040 1,1344 12148

111 International Tron and Steel Institute (2009)
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2545 30,577.97 48,358.94  32,846.55 52,034.08 2,018.58 3,675.14 5,693.72
2546 28,580.46  45,996.08 32,122.70  51,153.07 3,542.24 5,156.99  8,699.23
2547 30,524.52  49,877.79  36,479.88  57,116.46 595536 7,238.67 13,194.03
2548 28,412.56  48,857.63  34,204.45  55,381.88 5,791.88 6,524.25 12,316.13
2549 27,624.88  48,299.60  33,401.87  55,703.91 5,776.99 7,404.31 13,181.30
2550 23,606.22  41,898.33  29,011.52  48,330.62 5,405.30 6,432.28 11,837.58
2551 23,564.22  42,674.57 28,827.01  47,792.11 5,262.79 5,117.54 10,380.33

2552 19,685.73  34,800.84  24,665.18 42,167.81 4,979.46 7,366.97 12,346.43

nae 26,572.07  45,095.47 31,444.89 51,209.99 4,841.57 6,114.52 10,956.09

Heva: 1. (20) = (18) — (16)
2. 2D=(19)-17)
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2545 18,435.08 31,565.82  19,833.27  32,958.16 1,398.19 1,392.34  2,790.53
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1nay 16,457.64  43,076.43  23,619.42  45,528.55 7,161.78 2,452.13 9,613.91

e 1. (27) =(25) - (23)
2. (28)=(26)-(24)
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® (6) ) @®) 13) (14) (20) @1 @7 (28)
2545 12,108.13 9,445.00  2,110.64 552.49 704.26 1,094.71 2,018.58 3,675.14 1,398.19 1,392.34
2546  20,052.23  14,519.19  3,763.02 1,770.02 1,203.05 1,843.65 3,542.24 5,156.99 2,760.14 2,042.94
2547 32,721.19 2132845  6,809.09  4,583.65  3,196.63 323314 595536  7,23867  7.400.32 1,698.66
2548  34,129.92  20,525.47  8,945.76 4,658.70 3,233.03 3,257.83 5,791.88 6,524.25 9,050.31 1,872.62
2549 34,744.87 19,096.06 10,963.07  4,685.74  3335.17 333268 577699 740431  9,304.88 2,611.52
2550  34,203.32  18,252.87 11,266.23 4,684.23 3,461.36 3,419.78 5,405.30 6,432.28 8,925.80 2,249.48
2551 34,093.56  15,634.03 13,802.22 4,657.31 3,331.66 3,326.73 5,262.79 5,117.54 9,414.35 3,885.33
2552 35560.74  18290.72 12,716.59  4,553.43  3,110.24 3,185.39 497946 736697  9,040.23 3,864.11
A 2070175 17,3647  8797.08 376820  2,696.93 2,836.74 484157 611452  7,161.78 2,452.13
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DEMAND1
SUPPLY1
DEMAND2
SUPPLY2
DEMAND3
SUPPLY3
DEMAND4
SUPPLY4

DEMAND1
SUPPLY1
DEMAND2
SUPPLY2
DEMAND3
SUPPLY3
DEMAND4
SUPPLY4

DEMAND1 SUPPLY1
8226.61 1958.84
1958.84 3222.28
-490.69 -241.07
-735.92 -154.95
-284.79 7.79
-114.24  -53.77
15.73 59.77
-117.74 5.03
DEMAND1 SUPPLY1
.000229 -.000111
.000111 ©.000400
.000014 0.000219
.000366 -.000138
.000604 -.000575
.000149 0.000374
.001023 -.000238
.002010 -.000161
Variable
Intercept
phr
pih

gdp

The SYSLIN Procedure
Three-Stage Least Squares Estimation

Cross Model Covariance

DEMAND2 SUPPLY2

-490.689 -735.922
-241.068 -154.953
308.733 224.969
224.969  430.823
33.561 42.291
33.892 38.175
-35.419 4.342
-21.750 -9.177

Cross Model Inverse Covariance

DEMAND2  SUPPLY2

.000014 0.000366

0.000219 -.000138
0.006525 -.003438
-.003438 0.004921
-.000308 0.000316
0.000182 -.000724
0.006393 -.006865

.001622 0.005902

System Weighted MSE

Degrees of freedom

System Weighted R-Square

Model

Dependent Variable

Parameter Estimates

Parameter
DF Estimate

999.4534
-14.1628
8.084182
62.12865

PR R R

DEMAND3 SUPPLY3 DEMAND4 SUPPLY4
-284.786 -114.235 15.7262 -117.741
7.789 -53.769 59.7707 5.032
33.561 33.892 -35.4189 -21.750
42.291 38.17 4.3421 -9.177
111.499 63.426 -11.1301 -8.978
63.426 97.53 -16.4807 -16.855
-11.130 -16.481 42.5566 24.248
-8.978 -16.855 24.2480 29.031
DEMAND3 SUPPLY3 DEMAND4 SUPPLY4
0.000604 -.000149 -.001023 0.002010
-.000575 0.000374 -.000238 -.000161
-.000308 0.000182 0.006393 -.001622
0.000316 -.000724 -.006865 0.005902
0.016304 -.009950 -.000481 0.002084
-.009950 0.018150 ©0.00069 ©0.006118
-.000481 0.000697 ©0.059299 -.050762
0.002084 0.006118 -.050762 0.089872
0.7606
219
0.6993
DEMAND1
ghr
Standard
Error t Value Pr > |t]
92.56914 10.80 <.0001
7.086791 -2.00 0.0555
4.803387 1.68 0.1035
58.14539 1.07 0.2944
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Variable

Intercept
phr
psl
ihr
pod
pco
gth
gad

Variable

Intercept
pcr
pic
gdp

Variable

Intercept
pcr
phr
icr

Variable

Intercept
ptb
prd
bci

Model SUPPLY1
Dependent Variable ghr

Parameter Estimates

Parameter Standard
DF Estimate Error t Value
1 711.3945 133.5764 5.33
1 15.94719 9.018731 1.77
1 -13.5923 6.173739 -2.20
1 2.120739 1.034888 2.05
1 12.45467 2.679205 4.65
1 -41.5393 41.71044 -1.00
1 -9.12015 9.074162 -1.01
1 -120.878 45.08025 -2.68
Model DEMAND2
Dependent Variable qcr
Parameter Estimates
Parameter Standard
DF Estimate Error t Value
1 400.8393 16.50368 24.29
1 -5.38572 3.506290 -1.54
1 10.98417 3.300172 3.33
1 9.289649 12.38985 0.75
Model SUPPLY2
Dependent Variable qcr
Parameter Estimates
Parameter Standard
DF Estimate Error t Value
1 393.5888 21.30441 18.47
1 6.066631 0.594391 10.21
1 -1.33754 0.762300 -1.75
1 0.454903 0.337696 1.35
Model DEMAND3
Dependent Variable qtb
Parameter Estimates
Parameter Standard
DF Estimate Error t Value
1 -68.9668 26.24952 -2.63
1 -0.45323 0.195821 -2.31
1 3.485902 1.069442 3.26
1 3.021439 0.523211 5.77

Pr > |t]

.0001
.0897
.0375
.0515
0001
.3292
.3249
.0131

OO0 OO®OO®O A

Pr > |t]

<.0001
0.1358
0.0025
0.4596

Pr > |t]

<.0001
<.0001
0.0903
0.1888

Pr > |t]|

0.0138
0.0282
0.0029
<.0001

126



DEMAND1
SUPPLY1
DEMAND2
SUPPLY2
DEMAND3
SUPPLY3
DEMAND4
SUPPLY4

Variable

Intercept
ptb
phr
itb

Variable

Intercept
pcd

pod

y

Variable

Intercept
pcd
phr
pcr
icd

Model
Dependent Variable

phr pcr

14.16283
-15.9472

0
0

(2] 5.385723

1.337543
0

1.382611
2]

0.593331

-6.06663

2]
2]
2]

0.524596

SUPPLY3

Parameter Estimates

qtb

Parameter Standard
DF Estimate Error t Value
1 28.63555 12.58496 2.28
1 0.299583 0.122517 2.45
1 -1.38261 0.600230 -2.30
1 0.731492 0.133273 5.49
Model DEMAND4
Dependent Variable qcd
Parameter Estimates
Parameter Standard
DF Estimate Error t Value
1 35.18158 9.106579 3.86
1 -0.05032 0.024482 -2.06
1 0.261227 0.276194 0.95
1 1.424417 0.631408 2.26
Model SUPPLY4
Dependent Variable qcd
Parameter Estimates
Parameter Standard
DF Estimate Error t Value
1 -24.6023 13.67985 -1.80
1 0.091381 0.020819 4.39
1 -0.59333 0.330281 -1.80
1 -9.52460 0.155903 -3.36
1 0.666239 0.151360 4.40
Endogenous Variables
ptb pcd ghr qcr
0 0 1 0
0 %] 1 (2]
0 %] 0 1
0 0 0 1
0.453235 %] 0 (2]
-0.29958 %] 0 (2]
0 0.050323 0 (2]
0 -0.09138 0 0

Pr > |t]

0.0307
0.0210
0.0289
<.0001

Pr > |t]

0.0006
0.0493
0.3523
0.0321

Pr > |t]|

0.0833
0.0002
0.0836
0.0023
0.0002

qtb
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Intercept

DEMAND1
SUPPLY1
DEMAND2
SUPPLY2
DEMAND3
SUPPLY3
DEMAND4
SUPPLY4

999.4534
711.3945
400.8393
393.5888
-68.9668
28.63555
35.18158
-24.6023

gad

DEMAND1 (2]

SUPPLY1 -120.878
DEMAND2
SUPPLY2
DEMAND3
SUPPLY3
DEMAND4
SUPPLY4

[CIORORORGR]

Intercept

9.566877
1.750435
-112.079
468.4286
863.9593

391.412
-18.1687
11.60866

phr
pcr
ptb
pcd
ghr
qcr
qtb
qcd

gad

4.014552
0.468867
7.373045
18.54511
-56.8574
-2.52519
-3.34172
-0.93325

phr
pcr
ptb
pcd
ghr
qcr
qtb
qcd

pih

8.084182
0

OO0

pic

0

0
10.98417

0

[WIOROR

pih

0.268488
0.031357

0.4931
1.240273
4.281631
-0.16888
-0.22349
-0.06241

pic

0
©0.959119
0
3.550697
2]
5.818619
2]
-0.17868

Exogenous Variables

gdp psl ihr pod pco gth
62.1286 2] 0 (2] 0 (2]
0 -13.5923 2.120739 12.45467 -41.5393 -9.12015
9.289649 0 0 0 0 0
0 0 0 0 0 0
(2] 2] 0 (2] 0 (2]
0 0 ] 0 ] 0
(2] 0 0 0.26122 0 (2]
0 0 0 (2] 0 (2]
Exogenous Variables
icr prd bci itb y icd
(%] (2] 0 (2] 0 (2]
(2] (2] 0 (2] 0 (2]
0 0 0 0 0 0
0.454903 0 0 0 0 (2]
0 3.485902 3.021439 0 0 0
(2] 0 0 0.731492 0 (2]
0 0 0 0 1.424417 0
0 0 0 0 0 0.666239
Reduced Form
gdp psl ihr pod pco gth
2.063388 0.451421 -0.07043 -0.41364 1.379585 0.30289%4
1.052143 0.052722 -0.00823 -0.04831 ©0.161124 0.035376
3.789576 ©.82907 -0.12936 -0.75968 2.533718 0.556289
12.53469 2.085325 -0.32536 -0.06733 6.372954 1.399211
32.90524 -6.39339 0.997531 5.858294 -19.5388 -4.28984
3.623096 -0.28395 0.044303 0.260182 -0.86777 -0.19052
-1.71757 -0.37576 ©.058629 0.344314 -1.14837 -0.25213
-0.63079 -0.10494 0.016373 0.264615 -0.32071 -0.07041
Reduced Form
icr prd bci itb y icd
0 0 ] 0 0 ]
-0.03972 (2] 0 (2] (2] 0
0 4.630469 4.013504 -0.9716 0 ]
-0.14705 (2] 0 (2] 10.05202 -4.70161
(2] (2] 0 (2] (2] (2]
0.213928 0 ] 0 0 0
(2] 1.387212  1.202379 0.440395 (2] (2]
0.0074 (2] 0 (2] 0.918565 ©0.236601
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