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A Empirical Study about the Impact of the Calibration and
Measurement Capability(CMC) on Korean Trade

Jookeun Park - Seong Han - Jongseon Park

Abstract : With the advent of the WTO system in 1995, non—tariff barriers including
technical barriers to trade(TBT) has become one of the important issues in world trade
order. The purpose of this study is to analyse an impact of the calibration and
measurement capabilities(CMC), the degree of equivalence of national measurement
standards which is maintained by NMIs to provide governments with a technical
foundation for wider agreements related to international trade. The results of the analysis
using the gravity model with the proxy of the CMC shows that the CMC has a positive
impact on Korean trade. Particularly, it was estimated that the CMC registered by
high-income economies has more impact on Korean trade than those by low income
economies. This implies that the countries highly dependent upon foreign trade like Korea
need to have much more interest in the investment into measurement standards and

science which is generally considered to be a public goods.

Key Words : Technical barriers to trade, CIPM MRA, CMC, Gravity model
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II. CMC® 97|49 (TBT) &4

1. CMC9 N3 99

il

CIPM MRA= CMCE “§d4 oz aMoA 2Ale 5= 9% A# o o2 dd
a1 FFo WA Fi= =5 (the highest level of calibration or measurement
normally offered to clients, expressed in terms of a confidence level of 95 %)V 2
Aolata glek. ol A AdH 0w Aelw CMCE <18 1>ol g 2o] 4 24
9, 297, B 5o waas BA0 gz pAstHo,

Electricity and Magnetism, Republic of Korea, KRISS (Korea Research Institute of Standards and Science) ® DB
: 4 Measurement g
Calibration or Measurement Service Measurand Level or Range | ¢ . yiions/independent Variable Expanded Uncertainty
s the
i o expanded N NMI
Quantity InStiment ok Instrument | Minimum | Maximum | s | parameter | Specifications | Value | units | Coverage | Levelof ooy | Uncertainty | orice | Comments
Atifact Type or Method|  value value Factor | Confidence . matrix i
arelative identifier
one?
Standard cell, soid | Nullbalance,
DC yokugsouices: state voltage difference 1 10 v Outputvatage |V 1018100 £ 5300 | v 2 95% Yes Mx1 11 sy [Apeovedsntl
single values v November 2014
standard measurement
Companison with
Rl ke L s resistively | 1.00E-05 10 v 005010 | v 2 95% No Mxl 12 112 |Approvedon 10
values calibrator November 2014
divided voltage
DC voltage sources. Comparison with
intermediate values (> Mfm’r"‘:‘g‘r’“ resistively 10 1000 v 2 WV 2 95% Yes 113 ﬁzs;‘;‘j’ﬁ:yﬂz”alg
10V 10 1100V) divided voltage
DO voltsjembtecs MulGsetiDC Calibrator 0.001 1000 v 150700 | pv 2 95% Yes Mx122 122; |Appimedoadl
values voltmeter November 2014
DC voltage ratios: up fo = Maimum nput Approved on 10
e Resistive divider | Potentiometry |  0.01 1 iy kv 02 vy 2 95% Yes B |
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H
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7) CIPM MRA 2] ‘Glossary of terms in the arrangement’

8) &&= (uncertainty) = SA It A ¢ F 28 ThFoIA| 1L & Fofolt) ASHEE
o] A (International Vocabulary of Metrology-Basic and General Concepts and Associated
Terms, VIM - JCGM 200:2012)2 S8 =5 “A1-858 HAHE 7|22 3o, S g st =
Agkel B4 EAS el So] ol wleln]Ef(non—negative parameter characterizing
the dispersion of the quantity values being attributed to a measurand, based on the
information used)”= eJstAA] oy 74x] argsof & AMEEol tiste] 7l=skal QIA|Wh
B oo BAA =470 BAALERZ olFsE & R 9 Aoz duwd

9) BIPM KCDB& CIPM MRA<®] &2 4 <l H&A (Appendix C)o]th

10) CMCE KCDBel|l SAg7l 1% Ax= CIPMolA 3t 421 ‘Calibration and
Measurement Capabilities in the context of the CIPM MRA (CIPM MRA-D-04) el z}A|3]
Arg =] gt

WA g ZHSH(CMO)0] o] FHol A= gl #ek A5 131



WE FEstal 2 AR NS AEstelof st = A EE] ISO/IEC 1702510 -8
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FAZE T 2 o] AgHE Feol ANIATL o] F T Egon
S 917) wRolt oleld Aol AT 2 - Ao 4
AdzAel date] A4Hn 9t Hetd AT 72 WI09 947
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11) ISO/IEC 17025(General requirements for the competence of testing and calibration laboratories)
= A 2 A o] ZEFojok & FEo] gk kAl @ FANS V) Esta E HAA
Aol

12) AGARARAE ETFAG BEe) BA LFEAL FEAIEA o ng Aar] A3
o 4. Aoz AgHE A2 e, A, A4, Bo), 44, 94, 95 Fol D@
25 w3t

13) WTO (2012), World Trade Report 2012, Trade and public policies: A closer look at
non-tariff measures in the 21° century, World Trade Organization.

14) BIPM (2007), Evolving Needs for Metrology in Trade, Industry and Society and the
Role of the BIPM, Bureau International des Poids et Mesures. WTO2] 735590l 3k
137 oAz A8 T AAA9EAE TBTHEA ol9d F971<d9 s o7 e A9
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ojo]o] #AollA EFo| X3M7F Fol HX= FdS A8k 2w, Thilmany, D. and
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S 0]%3}3113]- Tinbergen, J.(1962)170¢] Atst v} Q= FTHEIFLS 7
shut= w7k ko] wef ko] w7ke] AAAt R vlHstal, due] Fo oA wA st
= AUEEe] S7tE w7F 3F Ao vl gtk V2ol A Edgieh dwkA o
2 GDP7} I 71 At RS YElY = H =2 AFS-E A% Linnemann, H.(1966)18)9] 2
ZAE FE 2 ¥ (augmented gravity model)ol A= 1154 = 1909 GNPE AF&-5f
7|% gt}

In(7};) = a+ B1n () + Boln (S;) + Bsln (D,;) + Bln (4;;) + ¢ (1)
Ty i j=ake] woatR
Si iwme] AANTE
Sio il AR
Dy i j=Re] A

Ay L FE e dFe A= 7E 24

] (DA eA w7154 E53 NMIs7} BIPM KCDBell 5A41g CMC A& -84

F(proxy) 2 EFsto] thEo] 7EAe =E3)
In(TRADE,;) = a+ B,In(POP;)+ ByIn (DIST};) + Bsln (CMC)) + ¢, (2)

poP, AR jol A7)

17) Tinbergen, J.(1962), Shaping the World Economy: Suggestions for an International
FEconomic Policy, New York: The Twentieth Century Fund

18) Linnemann, H.(1966), An Econometric Study of International Trade Flows, Amsterdam:
North-Holland

19) ZFo) AA AHFAAR, ATFE FATEY] HEE AL§H E TE ol fE GDPE B
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DISTyy  + =3} o= j3re] 79
CMG : A= jo] KCDB CMC 5 A<=

3 g4l 9% e By

t} ofol ®kste] =7} kel Agle &EHE XS AHn&S BAAA A gH
AA g F-AGAA FFS vH FolBRE 3,9 didE= FEe S ()olth & AT
AWl CMCe #7139 e AAE AF Hot7le4 7vke Algstnz g+
Y= FHEH

Ae] 2@l A, S2vtetet FTA #4S AAg w71 A5 = 1+ we g <
2% Qs A Aol7] witol FTA #=¥SFE tuis® F7tste] ofgle] 3)4=
=t

In(TRADE,;) = a+ ¢, FTA,;+ 8,In (POP;) + B,In (DIST,;) + (3)

Bsln (CMC)) + &5

Skt FTA A2 55 Yehll= FTA,,= trdse sgsinz 20151 25 7]
To® Wg Fo| FTAZ} 9}—‘5 Jl=e] A9 1, obd A5 09 gt 7Kt FTAE ¢
HEA o g A B oH A R Y] AAE FS 17F F o] FUE fste] AAERRE
o= FFE(H)E AT F gtk

g, CMCE SAI8H] s 54337« 2 S43F A7 &5 &
s FSlsteoF st R, Axlse] g =
O & oifEo] UM AAlTHE S tuHsR

A

o
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ok
:L
L
do
o

1>
9,
=
_o‘L
r-{m
o
o

In(TRADE;;) = a+ ¢, FTA,;+ 0,ADVAN,+ 3,In (POP;) + 4
Boln (DIST,;) + Byln (CMC;) + B,In (CMC;) X ADVAN; +¢;

B, ol ddE= FEE Fote] FA4E ¢ de A2 aa5=7Ee] CMC SA7F g

SAlEhE OMCote] & AHRRA069) Wiolt oA Hu tEEaAe)
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she] mefo] o 2 G A=A A S ATk Aolrh ek dabet uhst o] g,
709 #22 2499, oF T4 CUC SAVE 501 e 74 Ml 4
L] siet. iAo 2

Zr:
CMC7} TE - ol A2 o GIFS vA=A FRlsH] skl vl (5), 6), (7),
Zv7

In(EXP )= a+ ¢, FTA,,+ 3,In(POP,)+ ByIn (DIST},) + 5)
Bsln (CMC;) + &5

In(EXP,;)=a+ ¢ FTA, + ¢, ADVAN;+ B)In(POP;) + (6)
Boln (DIST;) + B3ln (CMC;) + B,In (CMC;) < ADVAN, + ¢,

In(IMPy;) = a+ ¢, FTA,; + B,In (POP,) + B,In (DIST},) + 7)
Bsln (CMC;) + &5

In(IMP;) = a+ ¢, FTAy; + $,ADVAN, + B,In (POP;) + (8)
Boln (DIST,) + B3ln (CMC;) + B,In (CMC;) X ADVAN, +¢,;
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T4, GDP, 1919 GNI 59] dlo]& = AlA-232] World Development Indicators(WDI)
s}+-8-3} 21 THhttp://data. worldbank.org).

2015 & 7jEo s RSl 587aro] 5538 CMCE = 231677190 o] 2t}
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<J% 4> =7t A 72t CMC sM=

Mo AR S BAAE o2 AW 5 i, obele] Ei APuSIre]
A%E LFERA Rolth 94 7143k vhsk o] GDPE $Hge FH R YA 285w 9
o

In(POP,;) In(GDP,)) In(DIST;;) In(CMC))
In(POP;) 1.000 - - -
In(GDP) 0.782 1.000 - -
In(DIST}) -0.238 -0.166 1.000 -
In(CMC)) 0.405 0.685 -0.034 1.000
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A= A%o] B %7be] CMC7L Seluete] Pelo] o 2 Qakg Mt 48

BRIV (2) | 3) | (4)
R In(TRADE,)

0.578" 0.632* 0.690"*

In(POP.
(POP) (5.45) (6.10) (5.86)
—0.812" ~0.822" ~0.807

DIST,
( ) (-3.10) (-3.30) (-3.33)
0.421 0.391* ~0.757

In(CcMC
( ) (3.24) (3.14) (-1.47)
0.777* 0.781"

FTA,
b (2.50) (2.60)
~4561*

ADVAN.
J (-1.86)
1.144"

In(CMC,) x ADVAN, :
n(EME)) j (218)
Constant 10.259" 9.059" 12,568
onstan (3.24) (2.97) (3.30)
R? 0.63 0.67 0.70
Obs 57
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T4 CMC7} $-
2ol #%oﬂ H] 5}o] *O‘Oﬂ S FE& T Ao BAHAM g
A FTAS 2381 A7, AW G 5 7|8l A uee oS53 nie} 22 2355
LFER AT

LETTS HUHFR Sto] CMCeF wabste] 4 (6)4 2 (8)2) 9] Ao E gk
Foduto] gAC A9} npRTIA 2 5o e H7ke] CMC/F e % - ol ¥ &
FEgE A= Aoz FAEALE a8y FES TERTE IS W FAASF14D 7Y
5%°le] BAA fFelde vehd v e AfolE BAAA folAdel gle A

<I 4> CMC SM =2t st==F - 2 1te| 2

AN/ EERT (5) | 6) ) | ®)
2w W 4= In(EXP,) In (/MP,)
In(PoP) 0.631 0.699" 0711 0799
(5.68) (562) (5.78) (556)
n(DIST,) ~0.868" ~0.847 ~0.667" 0672
(-3.24) (-3.32) (-2.25) (-2.27)
(e 0.317 ~1.096" 0.470 ~0.321
(2.37) (-2.02) (3.18) (-051)
rra, 0.702" 0.706" 0.932" 0.951"
2.11) (2.23) (2.53) (2.59)
ADVAN 5667 045
(-2.19) (-0.82)
In(CMC) * ADVAN 1411 0.736
(2.55) (1.15)
Comstart 9.314" 13717 4744 6.09
oneran (2.84) (341) (1.31) (1.31)
R? 0.62 0.67 063 0.65
Obs 57
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AT, A o) MRS HE SR AT FTAE 2% a3 52 745
oAtk ATFE WE AT FAG 0D fold Ao ehgda Hulisel FTASH A
gUFE FR R P RoEE ASSm RE BAMOR o A%E neith B

Tl S0l CMCE] AS-ole 43, ik 5 13 Adoh A6, 2455 Bk A

sut Bae] Agd Fool FAA FBS AL Aow eyt 53, e

ofel mlate] Fl& okl we Abglel iy BHehES, V1A, Ar1AA Ropel A
we A7 FHHUT

<I 5> CMCel At St Fo{ntol 2
H s | we |auzalaas| w9 |assE|agws| A4 |ada4| e

0.810%* | 1.511** | 0.364* | 0.636** | 0.936*** | 0.746*** | 0.903** | 0.514*** | 0.573** | 0.561***

n (POPj> (5.25) (5.82) 1.75) (5.78) (8.89) (6.62) (6.15) (4.30) (4.05) (4.23)

In (D]SY,’W) -0.339 | -0335 | -1.122" | -0.879"* | -0.989"** | -1.244"* | -0.792* | -0.536" | -1.493"* | -1.193"**
(-091) | (-0.53) | (-2.24) | (=332) | (=390) | (-458) | (-224) | (-1.86) | (-4.38) | (-3.73)

In( o, 0179 | -0115 | 0.796"* | 0.411** | 0.093 | 0.441** | 0.207 | 0489 | 0495 | 0.613"**
097) | (<037 | (3.18) (3.11) 0.73) (3.26) (1.17) (3.40) (291) (3.85)

FT4 0.611 0004 | 1426 | 0.672 | 1.357** | 1.549** | 0.841* | 0.783* | 0.807* | 1.180"**

ka (1.32) (0.00) (2.28) (2.04) (4.30) (4.58) (1.91) (2.19) (1.90) (2.97)

6.804 -3.848 | 18115 | 12.641™* | 9.503** | 11.966"* | 9.253" |13.487* | 20.419* | 13.138**

Constant |49y | 0500 | 295 | 390 | @06 | G60 | @14 | 383 | 459 | 330
R 0.46 0.46 0.39 0.65 0.74 0.73 0.58 0.55 0.59 0.62
Obs 57
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7] $18te] VIF(Variance Inflation Factor) 374& AAlstd 22 VIF 24 Al 1/VIF%:
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