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Abstract

Tariffs on pharmaceuticals are generally low, but the time-consuming and costly licensing procedures
of importing countries may act as barriers to trade. Accordingly, in terms of improving export
competitiveness through cost reduction of exporting countries and improving public health for
importing countries, international regulatory collaboration is effective for both countries. However,
little is known about the impact of cross-border cooperation in pharmaceutical regulation on
international trade. This study empirically analyzed the effect of cross-border regulatory collaboration
on pharmaceutical trade using the gravity model. It was confirmed that the regulatory collaboration
measures had a trade promotion effect in all drugs(HS29+HS30), finished drugs (HS30), and vaccines
(HS300220). This study is meaningful in that it empirically analyzed with the consideration of the
reference pharmacopoeia, safety and effectiveness in addition to the GMP inspection used in the
previous study.
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Fig. 1. The export trend of drugs around the world
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Note: The unit is billions of US dollars and %.
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Fig. 2. The export trend of raw materials and final goods of drug
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Table 1. World ranking of export and import for raw materials and final goods for medicine

Raw _materials of medicine (HS29)

Final medicine (HS30

Rank
Export Import Export Import

1 China China Germany United States
2 United States United States Switzerland Germany
3 Ireland Germany United States United Kingdom
4 Germany Belgium Ireland France

5 Belgium France France Belgium

6 Netherlands [taly United Kingdom Switzerland
7 Japan Japan Belgium ltaly

8 Korea, Rep. Netherlands Netherlands Japan

9 Switzerland India [taly Netherlands
10 Singapore United Kingdom Spain China

" United Kingdom Korea, Rep. India Spain

12 India Switzerland Denmark Canada
13 France Spain Austria Russian Federation
14 Saudi Arabia Brazil Sweden Australia
15 Other Asia, nes Other Asia, nes Singapore Brazil

16 ltaly Mexico China Poland

17 Spain Canada Canada Ireland

18 Thailand Singapore Israel Austria

19 Canada Turkey Hungary Korea, Rep.
20 Malaysia Indonesia Japan Turkey

21 Russian Federation Ireland Slovenia Sweden
22 Brazil Austria Australia Czech Republic
23 Austria Thailand Poland Mexico

24 Indonesia Poland Korea, Rep. Saudi Arabia
25 Mexico Malaysia Czech Republic Hungary
26 Iran, Islamic Rep. Australia Greece Greece

27 Israel Sweden Mexico Denmark
28 Sweden Argentina Brazil Lebanon
29 Poland Russian Federation Finland Romania
30 Hungary Vietnam Portugal Portugal

Note: Import and export data are sourced from UNComtrade.
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Fig. 3. Korea’ s trade trend of raw materials and final goods of drug
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Table 2. Korea's ranking of export and import for raw materials and final goods for medicine

Raw materials of medicine (HS29)

Final medicine (HS30)

Rank

Export Import Export Import
1 China Japan Germany United States
2 Other Asia, nes China United States Germany
3 Japan United States Japan Switzerland
4 United States Germany Turkey France
5 India Other Asia, nes Vietnam Japan
6 Thailand Saudi Arabia China United Kingdom
7 Turkey India Hungary Ireland
8 Vietnam Singapore Brazil [taly
9 Indonesia Malaysia Croatia Turkey
10 Singapore Italy Netherlands China
" Hong Kong, China Belgium India Spain
12 Malaysia Netherlands Thailand Belgium
13 Netherlands Thailand Switzerland Singapore
14 Belgium France Pakistan Sweden
15 Saudi Arabia Switzerland Philippines Denmark

Note: Import and export data are sourced from UNComtrade.
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Table 3. Examples of regional communities including pharmaceutical regulatory cooperation

Region

Community names

America

Caribbean Community, CARICOM
Pan American Network for Drug Regulatory Harmonization, PANDRH

Association of Southeast Asian Nations, ASEAN
Asia Asia—Pacific Economic Cooperation, APEC
Gulf Central Committee for Drug Registration, GCC-DR

African Vaccine Regulatory Forum, AVAREF

Africa

East African Community, EAC
Southern African Development Community, SADC

ZaZiBoNa project (Zambia, Zimbabwe, Botswana, Namibia)

Source: written by authors
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Table 4. Empirical results of 'any measure' for all products

Trade Import

(1) FE (2) PPML (3) FE (4) PPML

Any measure 0.064™ 0.296™* 0.086™ 0.292"*
RTA 0.110™ 0.291* 0.085* 0.261*

In distance -0.650""* -0.613"*
Common language 0.636™* 0.615™*
In GDP_o 0.713 0.858"* 0.702"* 0.858"*

In GDP_d 0.381* 0.873 0.047 0.849"

In remoteness_o -7.5713" -0.566""" 0.858 0173
In remoteness_d -15.225"** -0.520"" -17.487" -1.278"™
Constant 194,866 -1.292 146,183 -1.543

Year dummy yes yes yes yes
Observations 278,307 280,510 205,528 205,556

R2 0.095 0.454 0.034 0.373

Note: * denotes statistical significance at the 10%, ** at the 5%, and ™ at the 1% level. In the variable

names, '0' means origin and 'd' means destination.
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Table 5. Empirical results of 'GMP' for all products

Trade Import
(1) FE (2) PPML (3) FE (4) PPML
GMP 0.118 0.302"* 0.124 0.321*
RTA 0.109"* 0.291* 0.085* 0.261*
In distance -0.650""* -0.613"*
Common language 0.636™* 0.614
In GDP_o 0.714"* 0.857** 0.703"** 0.856"*
In GDP_d 0.381* 0.874 0.047 0.849"
In remoteness_o -7.629 —0.557* 0.785 0.183
In remoteness_d 15177 —0.524** —17.447 -1.217""*
Constant 194.916™ -1.327* 146,445 -1.605"
Year dummy yes yes yes yes
Observations 278,371 280,510 205,528 205,556
R2 0.096 0.455 0.034 0.373

Note: * denotes statistical significance at the 10%, ** at the 5%, and ™ at the 1% level. In the variable
names, '0' means origin and 'd' means destination.
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Table 6. Empirical results of 'any measure' and 'GMP' for final products

Trade
(1) FE (2) PPML (3) FE (4) PPML
Any measure 0.254"* 0.452"**

GMP 0.271*** 0.471*
RTA 0.122"** 0.373 0.121* 0.372"*
In distance -0.511"* =0.511"*
Common language 0.906™* 0.905"*
In GDP_o 0.660"* 0.886" 0.662"* 0.884*

In GDP_d 0.256"* 0.915"* 0.253"** 0.916"*
In remoteness_o =9.405* -1.918"* -9.514™ -1.901™*
In remoteness_d -15.603""* —1.745"* -15.612""* —1.749"*
Constant 216.918 17.765"* 217.969 17.689"*

Year dummy yes yes yes yes
Observations 254,748 256,715 254,748 256,715
R2 0.079 0.476 0.078 0.476

Note: * denotes statistical significance at the 10%, ** at the 5%, and ™" at the 1% level. In the variable
names, '0' means origin and 'd' means destination.

Table 7. Empirical results of 'any measure' and 'GMP' for vaccine

Trade
(1) FE (2) PPML (3) FE (4) PPML
Any measure 0.198 0.043
GMP 0.188"** 0.068
RTA —0.154™ —0.591™ —0.154™ -0.591™**
In distance =0.724"* —0.725""*
Common language 1.181" 1.178"™
In GDP_o 0.322 0.695" 0.325"* 0.694*
In GDP_d 0.262"* 0.692"* 0.259™* 0.691**
In remoteness_o 10.748"* -1.408"* 10.693*** -1.401™
In remoteness_d 9.924** -0.899" 9.870™* -0.897"*
Constant -183.003 12.650"** -182.029"* 12.604"*
Year dummy yes yes yes yes
Observations 71,849 72,344 71,849 72,344
R2 0.001 0.166 0.001 0.166

Note: * denotes statistical significance at the 10%, ** at the 5%, and *** at the 1% level. In the variable
names, '0' means origin and 'd' means destination.
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Appendix Table 1, List of measures

Engﬁﬁ{:‘yent Beneficiary country Measure Enfo\;(;zr:]ent
EU AUS, NZL S&E/GMP ;gg?g]
EU CAN S&E/GMP 2003.02
EU ISR SSE/GMP 2013.01
EU JPN S&E/GMP gg?gg?
EU CHE SSE/GMP 2002.06
EU USA S&E/GMP ggg;}

EU(EMA) CHE, AUS, JPN, USA, ISR, BRA, KOR GMP 2019.05.14
CHE EU(EMA) RP 2020
CHE USA S8E 2003
CHE JPN S8E 2010
CHE AUS S8E 2015
CHE NZL S8E 2009
CHE SGP S8E 2008
CHE EU/EEA/EFTA S8E 2002.06.01
CHE CAN S&E 19929(.)82.01
CHE EU/EEA/EFTA GMP
CHE CAN GMP
CHE PIC/S GMP 1971.05
CHE KOR GMP 2019.12.18
UKR PIC/S GMP 2014.07
NGA GBR, EUA, JPN, IDN, USA RP 2016
NGA USA, EUA, JPN, CHE, CAN, AUS, NOR, ISL, LIE S8E 2016
ZAF GBR, EUA, USA RP 2016
ZAF USA, EUA, GBR, JPN, CHE, CAN, AUS S8E 2016
2F R e AN N DG s e SeE 2016
ZAF PIC/S GMP 2007.07
MUS PIC/S GMP 2014.07
TWN PIC/S GMP 2014.07
MYS PIC/S GMP 2014.07
MYS GBR, EUA, JPN, USA RP 2014
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Eng:)rsst':] yent Beneficiary country Measure Enfo;(e:irrnent
MYS USA S&E 2014
MYS GBR S&E 2014
MYS JPN S&E 2014
MYS CHE S&E 2014
MYS CAN S&E 2014
MYS AUS S&E 2014
MYS SWE S&E 2014
MYS FRA S&E 2014
MYS ASEAN MRA (SGP, MYS, IDN, THA, PHL) GMP 2000.01.01
MYS PIC/S GMP 2002.01
VNM GBR, EUA, JPN, IDN, USA RP 2019
VNM USA, EUA, GBR, JPN, CHE, CAN, AUS, NOR, ISL, LIE S&E 2020
VNM USA, EUA, GBR, JPN, CHE, CAN, AUS, NOR, ISL, LIE GMP 2020
VNM NLD S&E 2020
VNM DNK S&E 2020
VNM DEU S&E 2020
VNM BEL S&E 2020
VNM SWE S&E 2020
VNM IRL S&E 2020
VNM AUT S&E 2020
VNM FRA S&E 2020
VNM WHO GMP 2020
VNM PIC/s GMP 2020
SAU USA, EUA S&E 2019
SAU GBR, CHE, CAN, AUS S&E 2019
SGP GBR, EUA, JPN, USA RP 2014
SGP USA S&E 2015
SGP EUA S&E 2015
SGP GBR S&E 2015
SGP CAN S&E 2015
SGP AUS S&E/GMP 2015
SGP KOR GMP 2020.08.01
SGP PIC/S GMP 2000.01
SGP AUS GMP
SGP ASEAN MRA (SGP, MYS, IDN, THA, PHL) GMP 2000.01.01

AUS, BEL, CAN, DNK, FIN, FRA, DEU, IRL, ISR,
uzB ITA, NLD, NOR, SVN, ESP, SWE, CHE, GBR, S&E 2018.08

USA, JPN, EUA, KOR
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Eng:)rsst':] yent Beneficiary country Measure Enfo;(e:irrnent
IDN GBR, EUA, JPN, USA RP 2014
IDN USA S&E 2014
IDN EUA S&E 2014
IDN GBR S&E 2014
IDN JPN S&E 2014
IDN CAN S&E 2014
IDN AUS S&E 2014
IDN ASEAN MRA (SGP, MYS, IDN, THA, PHL) GMP 2002.07.01
IDN PIC/S GMP 2012.07
IDN WHO GMP
THA ASEAN MRA (SGP, MYS, IDN, THA, PHL) GMP 2015.03.13
PHL ASEAN MRA (SGP, MYS, IDN, THA, PHL) GMP 2020.01.07
CAN PIC/S GMP 2014.07
MEX KOR GMP
MEX GBR, EUA, USA RP 2020
MEX USA S&E 2020
MEX EUA S&E 2020
MEX CHE S&E 2020
MEX CAN S&E 2020
MEX AUS S&E 2020
MEX USA GMP 2017
MEX EUA GMP 2017
MEX CHE GMP 2017
MEX CAN GMP 2017
MEX AUS GMP 2017
MEX JPN GMP 2017
MEX BRA GMP 2017
ARG USA, CAN, GBR, FRA, ITA, ESP, DEU, ISR, JPN, S8E 2019

NLD, DNK, SWE, CHE, BEL, AUT

PHLO (USA, CAN, MEX, BRA, ARG, CHL, URY,
ECU, PER, COL, VEN, BOL, PRY, CUB, DOM,
ECU HTI, JAM, TTO, CRI, PAN, HND, SLV, GTM, NIC,  S&E/GMP 2014.03.15
BLZ, GUY, GRD, DMA, BRB, BHS, LCA, VCT,
KNA, SUR, ATG, USA, EUA, AUS, CAN, JPN, KOR)
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Enforcement - Enforcement
country Beneficiary country Measure Year
CoL KOR S&E/GMP 2015.09
COL PIC/S GMP 2014.07
USA, GBR, DEU, FRA, JPN, NLD, CAN, Z&,
PER ESP, AUS, DNK, ITA, NOR, BEL, SWE, PRT, S&E 2015.04
EUA, KOR
USA, GBR, DEU, FRA, JPN, NLD, CAN, Z2,
PER ESP, AUS, DNK, ITA, NOR, BEL, SWE, PRT, GMP 2015.04
EUA, KOR
PER USA, GBR, EUA, JPN, DEU, &2, BEL, KOR RP 2017.06.07

3

Source: written by author

Appendix Table 2, Data sources

No. 7= Document Title Published date
Study on reference country in the market authorization for
pharmaceuticals to set up strategies for overcoming

! Base data non-tariff barriers [Ministry of Food and Drug Safety, 2021.2
Research Cooperation Foundation of Yeungnam University]

9 Europe, Study on drug regulatory systems for pharmaceutical import 2019.11

Swiss and export — Europe [Ministry of Food and Drug Safety] )
EudraLex Volume 2 Directive 2001/83/EC Regulation (EC)

3 Buope o 72672004 2004
Licenses and market information for drug entry into

4 Nigeria overseas markets [Korea Health Industry Development 2016.12
Institute]

o Nigeria Imported Drug Registration Guidelines
> Ngeria  (NAFDAC/RR/002/00) 2018.06
South Licenses and market information for drug entry into
6 . overseas markets [Korea Health Industry Development 2016.12
Africa .
Institute]
Malaysia, Licenses and market information for drug entry into
7 Singapore,  overseas markets [Korea Health Industry Development 2014.12
Indonesia  Institute]
. Malaysian drug licensing system [Ministry of Food and

8 Malaysia Drug Safety] 2015.12

9 Vietnam Vietnam drug licensing system [APEC Harmonization 2017.12
Center]

. Current status of drug licensing regulatory information
10 Vietnam — paRT || [Ministry of Food and Drug Safety] 2019.01
11 Vietnam Pharmaceutical market and regulatory environment in Asia 2020.04

(PMRE), ver.2019
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No. = Document Title Published date

Decree 54/2017/ND-CP Guidelines for implementation of the

12 Vietnam Law on Pharmacy 2017.05
13 Vietnam Circular #11,2018, Amendment, Circular #03,2020 Quality of 2018.05
drugs and drug materials. 2020.01
14 Vietnam Circglgr #3.2,2018. Marketing authorization for drugs and 2018.12
medicinal ingredients
. Circular #35/2018/ Good practice of producing drugs and
15 Vietnam raw materials for drug making 2018.11
. Singapore drug licensing system [Ministry of Food and
16 Singapore Drug Safety] 2015.12
. GUIDANCE ON THERAPEUTIC PRODUCT REGISTRATION IN
17 Singapore SINGAPORE 2019.01
18 Indonesia Indonesia drug licensing system [APEC Harmonization 201712
Center]
. Guidance Document Foreign GMP Inspection product under
19 SWiSS At 13 TPA HMVA 2018
. Directory List countries with comparable control of human
2 Swiss medicinal products HMV4 213
21 Mexico Mexico drug licensing system [APEC Harmonization Center] 2017.12
. Regulatory collaboration [WHO Drug Information,
22 Mexico o16:30(4);558~566. 2016
Mexico: Mexican Ministry Of Health Issues Fast Track
Approval Process For Products Approved In Other
23 Mexico Jurisdictions, And Rules Regarding Import Of Drug Products 2020. 2
Without Need For A Mexican Marketing Authorization.
[mondag]

Source: written by author



