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CHAPTER I

INTRODUCTION

1.1 Introduction

Modem pharmaceutical industry in Thailand has been developed slowly since its

establishment more than 80 years ago. In 1998 Thai people consumed pharrraceutical

products worth of 30,000 million balrt at wholesale price .The value of imported dnrgs

in the same year was 39.4Yo of total drug consr:rnption with a grorlrrth rate of 1.5Yo

althougfo the country was amidst an economic crisis (FDA statistic,l998).

Thailand has embarked on manufacturing modern pharmaceutical since 1901 &ning

the reign of King Rama V by .,ie government "Osoth Sala'' to produce household

medicine for commercial distibution to Thai people and later came private

manufacturers in 1920 (Chomchin Chantarasakul, 1995).

State policies in the past obviously affected pharmaceutical industry progress in

developing manufacturing standard since government production regulation and

control measures have always been laggrng .In many cases government supports

resulted in both positive and negative effects. For instance, an establishment of a

govemment drug manufactr:ring plant in 1939 to supply medicines to Osqt Sala for

distibution to public health cenrcrs. Pra Bumradnaradoon, the then Minister of Public

Health merged this govemment drug factory together with Osoth Sala and renamed the

new structure as ooGovernment Pharmaceutical Organization (GPO); in 1966. GPO. is

folnded with objectives to produce pharmaceutical products, retain drug prices and

t

e

I
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maintain inventory during the war period (Report of GPO, 2000). At the outset, GPO

was seldom accepted by consumers since it manufactured fewer drug items meanwhile

private companies were more aggressive in marketing and thus better recognized. In

April 7, 1986 the gove,mment issued a regulation for all public hospitals to order

essential drugs made by GPO no less than 80% of their annual budget. Although this

measure increases GPO revenue to a certain extent, private firms significantly losses

their market share in public hospitals sfiannel with its value of 3l% in domestic drug

market.

Inveshent Promotion Act has also favorable and r:nfavorable colriequences. In

1960 the governme,lrt offered various incentives to promote investuent with ta:r

"*"-ptioo 
for 5 years in addition to zero taritr 6f imported machines and raw

materials. However, only transnational e,nterprises received suc{ promotional

privileges due to their higher potential. This factor made an increase in transnational

market share to L6Yo of totalmarket value in 1980.

Dnrg Act of 1967 and Good Manufacturing Practice (GI!P) program resulted in

an escalating operation cost of the industy to e,nsure high quality of dnrgs. In 1984

Food and Drug Adminishation (FDA) initiated GMP guideline to improve the

production standard of pharmaceutical manufacturers and yet recommended public

hospitals to purchase drugs only from plants with GMP certificate. This Act has

undoubtedly prompted drug firms to improve their standard and quality but in practice

-Ty of them did not have sufficient capital to upgrade their facilities to meet with

GMP requirements.

Following t*te 1997 severe economic crisis, the govemment has appointed a

national subcommittee in January 1998 to restructure 11 key industies of the cor.rntry

s

!t
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including chemical and phannaceutical products. The subcommittee chaired by Mr.

Somphob Amatyakul has its main objectives to propose plans at both strategic and

operation levels in addition to seeking foreign loans for industrial restnrcturing to

achieve a stated vision. With specific reference to finisfoed pharmaceutical products,

those related visions are:

I. Drug manufacturers in Thailand should be able to triple its export value in

2002to 1997.

tr. Drug manufacturers in Thailand should be able to increase its production

level to substitute for at least 50% of imported value lr 2OO2..

Itr. Drug manufacfirrers in Thailand should become a manufacturing center

of finished drugs which is accepted by other less developed counties.

- Still there are some conhoversial issues from the asserted vision in pharmaceutical

industry restructring. For example, whether this industry should be supported at all

and in what direction, and whether the industy is sufficiently prepared and capable

e,nough to adjust its stnrctue and expand theirproduction in lines with the govenrment

visions. How should the industybe supported? Some crucial factors detemining their

competitive advantage are cost of production, existence of supporting industry,

marketing ability, brand loyalty development capacity and business competition

potentials.

1.2 Rationale of the study

Thailand has so far imported modem pharmaceutical products of both new and

generic t1pes. The floatation of the Baht n 1977 tumed an import value of drugs to

reach 39.4% of total drug consumption in 1998. It is noteworthy that such import

t

t

,
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contains both new in-patented drugs as well as off-patented generic drugs that can be

manufactured locally. In 1997, for example, Ampicillin 500 mg. capsules were

imported approximately 5% of total value of domestic production and Ketoconazole

200 mg. tablets were also imForted l6Yo of total value of local manufacturing (Drug

Control Division, 1998). The value of domestic production and import of dnrgs to

Thailand between 1987 -1998 is illustrated in Table 1.

Table I Value of domestic production and imFort of drugs to Thailand: 1987-1998
(millionbaht)

t
Year Value of Percenbge Value of

Change iryort

Mllionbaht

Percentage of

,"1rrs 6f inrT'ort

to consurytion

domestic

production

Millionbaht

Percentage

Change

I

1987 5,t45.75

1988 6,708.85

1989 8,372.85

1990 8,886.02

t99t 9,657.54

1992 10,690.54

1993 11,831.03

1994 t2,969.68

1995 15,820.87

t996 t8,t20.41

1997 20,221.00

1998 20,012.00

30.38

24.80

6.r3

8.68

10.70

t0.67

9.62

21.98

t4.53

11.59

-1.03

2,325.43

2,570.98

3,307.60

3,449.08

4,216.41

4,602.61

5,075.31

6,086.63

9,276.47

t0,676.01

11,255.00

tl,676.00

10.56

28.65

4.28

22.25

9.16

t0.27

t9.93

52.4t

15.09

5.42

3.74

29

30

29

32

32

32

33

39

39

39

38

39

Sources: Drug Contol Division FDA, 2000

t
Customs Deparhent, 1999
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It is obvious that although the domestic production has continuously been

increased but the growth rate of imFort has been much higher. The ratio of drug import

to domestic consumption has been inflated from 29 % n 1987 to 39% n 1998.

Although the growttr rate of export value has been inegular under the

export- oriented 6th National Economic and Social Development Plan but it evidently

indicated an upward tend. The value of drug export classified by period of National

Economic and Social Developme,lrt Plan 1988-1998 is shown in Table 2.

Table 2 Yahrc of drug export classified by period of National Economic and Social
Development Plan I 988- 1 998

Year Value ofdrug export Percentage change Number of

(millionbaht) (%) plan

t

1988

1989

1990

199L

545.10

480.80

604.10

784.80

11.80

25.64

29.91

6

6

6

6

) 1992

L993

1994

L995

1996

920.30

940.s9

885.85

1230.88

t245.s9

17.27

2.20

5.82

38.95

1.20

7

7

7

7

7

1997

1998

16s8.37

2072.09

33.t4

24.95

8

8

I
Source: Customs Deparment 1998
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Value of drug import would somehow diminish if Thai people consume

pharmaceutical products made by local manufacturers. Wholesale price structure of

original imported products revealed that the CIF value accounted for only 35%

(working Group in National Drug Policy study, 199l:377-473). In general,

production cost of local manufacturers are comparatively lower and accordingly the

retail prices of local made products with similar active ingredients and stengths are

lower. However, the preference of consumers towards imported drugs has significantly

resulted in an increase value of imForted drug on the expenses of a decrease volume of

domestic production

Table 3 Price ofParacetamot 500 mg. Tablet ( 1000 packing) in Thailand

Trade name Packing Company Country Price(baht)

s

Paracetamol

Panatab

Daga

Panadol

Calpol

Tylenol

_ 1,000 LP

1,000 LP

GPO

Sri prasit

dispensary

Thailand

Thailand

German

England

England

Belgium

240

250

i
100 FP Hoechst

100 FP Stering drug

100 EP Wellcome

100FP Janssen

570

650

700

700

t

Note: LP : loosed packed, FP : foil packed

Data in table 3 compared the wholesale price of Paracetamol 500 mg. Tablet that

produced from local manufacturers with that produced r:nder license of multinational

companies. Packaging is certainly one of the important factors that determine the

wholesale price. A study showed that if the Thais merely used local made

phar:naceutical products, consumption value of imported drtrgs together with drugsCopyright by Mahidol UniversityCopyright by Mahidol University
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produced under license from multinational corporations in Thailand would sharply

decrease more than 20,000 million baht in retail price per year. This would be possible

however subject upon the conditions that local manufacturers could sufficiently

produce generic products and market such products in retail price that reflected the

local cost of production.

Pharmaceutical industry has inevitably been af[ected by recent economic crisis,

international frade agreement, and related legislation such as Patent Act. This law has

been in effect since September 30, 1992 due to the political pressure from the USA.

The Act encourages drug development and technology transfer to under-tcense drug

companies but simultaneously increases the production cost of those under-license

drugs. PPA reported that under-license drugs simply seizes 8Yo of market share

meanwhile oGpatented dnrgs occupies the rest 88%.Long lsrm imFacts from the

Pate,nt Act remains unpredictable. In Lggz the Thai government endorsed an

agreement under the ASEAI'{ Free Trade Area (AFTA) to reduce import taritr of 15

product categories including pharmaceutical products to 0.5% within 2004. This

agree,ment would allure more foreign inveshents to ASEAITI countries to a certain

extent. For Thailand, imported raw material costs would obviously be decreased but

concurrently hade competition would be more intense. Therefore, domestic

pharmaceutical industry must improve both quality and cost stnrcture before curre,nt

tariffbarrier of imported drugs at the protective 30% would be abolished.

Thai manufacturers should consider attracting raw material producers to invest in

ASEAII countries. The govemment renders more support to foreign inve-stment than

native firms because the hansnational industry has greater potential. For example, in

1958 Field Marshal Sarit Thanarat promulgated the Invesment Promotion Act alrd 2

a

C

{
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phannaceutical multinational companies were granted promotional privileges. The 2

firms are:

a. Merck Sharp&Dohm Co.Ltd. received promotional privileges on April 1,1959

b. Dumex Co.Ltd. received promotional privileges on March 25,1960

Following these 2 pharmaceutical factories established in 1960, the number of

dnrg plants in the country was increased to 18 in 1961 and subsequelrtly to 717

factories within 8 years In 1981 Thailand had 187 drug manufacturers including 21

multinational or joint-ventured enterprises such as Hoechst, G1a:ro, Bayer and

Schering etc.. These companies are considerably large in size and obtain GMP

approval by EDA. It is noteworthy that they e,mphasize and possess substantial

capability on research and development @&D) as well. In confrast, local Thai

manufacturers are still laggng behind those multinational companies - both in

production ability and marketing competence.

At prese,n! the Board of Investuent @Ot) no longer grants any promotional

privileges to pharmaceutical indus0ry. As a result, Thai manufacturers could not obtain

any tax ince,ntives to upgrade their production facilities to meet with GMP standard

requirements. Small-scale factories contain about 20Yo of the drug industry.

The reduction from l52local drug manufacturers located in Bangkok in1988 to

126 n 1997 clearly reflected some consequences from the government investnent

promotion policy. Due to the government policy to relocate industry to other regional

provinces in Thailand under the 6ft National Economic and Social Development Plan

(1988-1991), the number Qf.local drug manufacturers in regional provinces has been

increased from 41 to 49.

ltt

I

,
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This small number of new drug factories in regional provinces was however

insiguificant since plant relocation was not proved beneficial with no ta:r incentive and

unreasonable high cost of land. In addition, 17 manufacturers closed their plants down

since 1958 because of failure to remain competitive in this business.

Local drug manufacturers still lack of financial capital and technical support to

r.rndertake fundamental research and development. Thus local drug production can be

simply classified as compounding or formulation. If local drug manufacturers aim at

specialization, they should allocate more financial and human resources to research

and development activity, for instance, developme,nt of new dosage form, new

formulation etc. In reality, however, financial constraints limit their capability to

support research departuent within their factories.

_ Problems of pharmaceutical industy in Thailand consist of

a. Production process. Many local drug manufacturers have not yet met with

acceptable production standard. The main reasions are limited production areas of local

manufacturers since most of plants have been in Bangkok for a long period of time

and they hardly find enough space to improve their facilities to meet with GMP

require,ment. Moreover, their production technolory and equipment are not mode,r:r

and these severely affects quality contol, stability test and quality assurance.

To make the matters worst, mani iaw materials of both active and non-

active ingredients could not be produced in Thailand. Drug manufactures must import

raw materials from foreigu countries. Since the cost of some imported raw materials

are even higher than the goven:ment confiolled price of some finished items, local

entrepreneurs are forced to use raw materials from various sources which unavoidably

affects standard of production.

t

t

t,
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Besides, packaging materials have not yet been developed due to

unavailability of domestic raw materials and a lack of shategic direction concerning

supportive industry.

b. Personnel. There has been a lack of skilled personnel to deal with high

technology and complexity in production process especially in small and medium size

factories. These skilled personnel consist of pharmacists, engineers, and operating

workers such as technicians. Apart from scarce human resources, firrther education

and training are also insufficient.

c. Marketing. Ability for new market expansion is inadequate. The industry

lacks of markets for export due also to some taxiff and non-tariff barriers in foreign

countries such as surcharge and limitation on dnrg registation. yei domestic market

share has bee,n reduced as a result of the Pate,nts Act. Existing tax structnre also

hinders competition in the world dnrg market. Supportive industry by far has not fully

developed. All these factors cause fluctuation in production volume as well as

distribution.

d. Regulations. Changes in laws and regulations certainly affected

pharmaceutical industry development such as generic label, which considered

impractical and costly. Besides, there are not euough collaboration betwee,n private

irnd public sectors. Inconsistency in management of public sector is also an obstnrction

to development of production and export such as value added tax and registration

process.

Al1 problems in pharmaceutical industry mentioned above emerged from many

factors such as manufacturing process, cost of production, marketing, govenrment

policies, domestic and foreign tade competition. Although private enterprises and

C

t

l
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government sector have made several attempts to solve these problems, the dnrg

industry is still diverse. The govemment policies toward pharmaceutical industry

development should be based upon the principles of efficiency, equity and quality to

support the manufacturers as well as to protect the consumers.

1.3 Research Questions

1.3.1 What is the current status of modem pharmaceutical industry in Thailand

and what it should be in the fuflre? Could the manufacturers be developed to fuIfil1

GMP standard requirement? Could the industy effectively compete with multinational

corporations despite their lower prices?

l.3.2Do Thai manufacturers have adequate ability to expand production for self-

sufficiency? What strategies and direction should be to overcome existing problems

and obstacles? . How could private enterprises and public sector cooperate for future

development of the drug industry?

1.3.3 Do Thai drug manufacturers have enough pote,ntial to export finished

products in generic form to drug market within ASEANI countries? What are their

common problems and what age,ncy can resolve these proble,ms in the future? What

should be the proper role of government to promote drug export?

l.3.4What should be the appropriate government policies toward pharmaceutical

industry development in Thailand. What would be a viable stuategic plan for modern

drug industry?

1.4 Objectives of the Study

1.4.1 To assess potential of Thai's modern pharmaceutical industy in the context

of

f

C

I
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a. Self-sufficiency and import substitution of modern finished

pharmaceutical products.

b. Export of modern finishedproducts to ASEAN nations'

1.4.2 To ascertain opinions and suggestions on possible strategic direction and

policy for futr:re development of Thai's modem pharmaceutical industy.

1.5 Scope of the Study

1.5.1 The selected drug items in this study possess following sPecifications:

- They are classified as finished-modern and dangerous drugs under Dnrg

Actt967.

- They are not currenfly under license or off-patented drugs

- They- are not categorized in pharmacology as anti-cancer and orphan drug

goup.

- They can be manufactured by general available technology.

- They are in solid dosage form as tablet or capsule.

Table 4 Selected Products to study potential for self-sufficiency

No. Products Pharmacological group Number Number

of of

.-.producers iryorters

i

a

66sxisillin 500 mg. Antibacterial

L cap.ltab.

264

I
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Table 4 Selected Products to study potential for self-sufficiency. (cont.)

Products Pharmacological group Nunrber

of

producers

Number

of

imltorters

2

3

4

Cefalexin 250 mg. cap./ab.

Diclofenac 5 mg. cap./tab.

Glibenclamide 5 mg.

cap.ltab.

Ketoconazole 200 mg.

cap.lab.

Nifedipine 5 mg. cap./tab.

Norfloxacin2O0 mg.

cap.ltzb.

Piroxicam 10 mg. cap-/tab.

Propanolol l0 mg. capJtab.

Ranitidine 150 mg. capJtab.

Antibacterial Cephalosporins

Anti_inflanrmatory

Antihyperglycemia

Antifungal

Antihlpertension(calcium

antagonist)

Antibacteria(quinolone)

Anti-inflaomatory

Cardiovascular(beta blockers)

Gastrointestinal

2

5

2

7

37

t7

2lt

8

9

10

10

25

25

t6

11

4

3

2

t

t

1.5.2 Selected products are divided into 2 groups as follow:

I. Te,n selected drug items will be examined to study the pote,ntial for self-

sufficiency. An expert on drug specified those items shown in Table 4 using the

inclusion criteria whether they are listed as essential drugs in 1999 and whether they

are frequently prescribed by physicians.

II. Eleven selected drugs will be examined to study the potential for export.

An expert on drug specified those items shown in Table 5 using the inclusioii briteria

whether they are dispensed in high volume at hospitals and drugstores in ASEAII

drug markets. Copyright by Mahidol UniversityCopyright by Mahidol University
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Table 5 Selected Products to study potential for export

Introduction I 14

I

No. Products Phamoacological group Number. of Number.of

producer importers

1. dmexysillin 500 mg. cap./tab.

2. Ampicillin500 mg. cap.lab.

3. Antacid tab.

4. VitaminBl-6-12 cap.ltab.

5. Bromhexine 8 mg.

cap.ltab.

6. Cimetidine 400 mg.

9aP../@b'

7. Diclofenac 25m9.

cap. /ab.

8. Ibuprofen 200 mg.

capJ ab.

9. Mebendazole 500 mg.

cap.ltab.

10. Norfloxacin 200 mg. cap.

Antlbacterial(penicil Iin)

Antibacteria(psnisi ll in)

Gastrointestinal

Vitamin

Reapiratory tract

Gastrointestinal

Anti-inflamatory

Anti-inflamatory

Anthelmintic

26

-17

26

19

18

4

2

2

3

2a

28

37

2

a

27

l1

25

24

Antibacterial(quinolone)

Itab.

11. Paracetamol 500 mg. capJbb. Analgesics

Itr. Survey of modern finished drug firms with valid manufacturing license in

1998

.ry. Comparison of wholesale prices with other 9 ASEAN member countries

namely, Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar, Philippines,

Singapore and Vietram.

..
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1.6 Necessary Conditions

The first step to answer research questions on self-sufficiency and export

potential is based trpon quantitative sunrey databy a calculation of an economic index

called "domestic resource cost@RC)". DRC is used here to examine whether 18

selected drug items should be produced domestically or imported from foreign

countries. DRC demonstrates opportunity cost of domestic resources for production

each drug items in relation to one unit of foreign currency obtained. The country

would have o'comparative advantage" if the ratio between domestic resource cost and

effective exchange rate @RC/EER) is less than 1.

Another economic indicator used to evaluate comparative advantage of 11

selected dnrg ite,ros for export potential is the "Term of Trade". It reveals possibilities

in price competition of drug marketing in each ASEAN counEies,

Ability to expand production would also be calculated based upon real and full

capacity data in 1998. The calculation asisumes that capacrty of real production can be

exte,nded to 100% of full capacrty.

Targets used in this study to determine potential for self-sufficiency and export

are based upon the defined government sfiategy for pharmaceutical indusbry

restructuring under the Ministry of Industry :rr-1997 since there are no other available

government policies with a clear objective conierning self-sufficiency and export.

These stated targets according to the strategy fonnulated by the Ministry of Industry

are:

I. The volume of drug export :ua2002 wouldbe triple 3 to the voh;me nL997

tr. The volume of drug production in 2002 would be 50% import-

substitution

e

a

t
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1.7 Definition

a. Drug or Pharmaceutical products refer to modern finished phannaceutical

products categorized according to Drug Act 1967 and 1987.

b. Drug manufacturers refer to factories, which produce modern finished drug or

raw materials with valid license.

c. Industry structure consists of type, characteristic, production standard,

manufactr:ring process, quality contol, marketing and research.

d. Technologyrefers to the process in compounding the products. The complexity

of the method depends upon characteristic of active ingredients to meet stability,

duration, metabolism, physical property and appearance of finished products.

e. Capacity refers to the effectiveness of the machine po f ,-i 
"f 

operation (8

hours). For example a punch machine can compress 50,000 tablets per t hour or a

mixer can mix 100 kilogram per lot.

f. Supportive industry refers to the industry which supply materials used in drug

production including raw materials, packaging etc.

g. Pharmaceutical industy encompasses every manufacturing process for

pharmaceutical products e.g. selection, registation, production, marketing and

distribution.

h. Drug manufacturing refer to the whole continuous process of drug production

including quahty confiol, marketing and research.

i. Self-sufficiency is defined as the ability to produce adequate volume of drugs

for domestic consumption with no import of similar drug items.

f,

a

t
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It is expected that this study would offer some useful recommendations for policy

makers to support and develop finished modem pharmaceutical industry in Thailand

for domestic consumption as well as ASEAN drug markets. The results of this study

can be used for planning and policy formulation in restnrcturing pharmaceutical

indus@ of the cor:nty to attain self-sufficiency of domestic demand and to promote

export in the future. In addition, the methodology employed in this study can be

simulated to study other items of drug as well.I

a

I
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CHAPTER II

THEORY AND LITERATT]RE REYIEWED

This chapter is divided into ,. sections "'

Section I consists of 2 parts

Part I presents theories used in quantitative and qualitative study as

follows: theory of comparative advantage, theory of the fimrs and theory of

competitive advantage.

Part tr concenui techniques used in collecting and analping data e.g.

Delphi technique and SWOT analysis.

Section 2 literatures about phamraceutical industry. 
,o.

2.1 Theory

2.1.1 Theory of comparative advantage

The theory of comparative advantage was a theory of international tade

developed by the British neo-classic economist David Ricardo who explained some

defects in the theory of absolute advantage of Adarn Smith in that one county is

absolutely more expert than other countries. The principle of a comparative advantage

is that a country should produce rhe goods t^rat it specializes most in relar.iln to other

goods in the country and a coun@ that has low efficient production should not stop

producing but should stop producing the goods which have low labor productivity

(Voranun , L987). Or a country should produce the good that has more comparative

(l

a

r
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advantage when compared with other country and should not produce goods with

lower comparative advantage. A counfiy should export the goods that have

comparative advantage and import the goods witi nigher production cost from other

countries. Each county will have manimum be,lrefits from this process. So the

interrational nade has occured from this concept which merns each county will

export the goods that have a lower cost of production and import the goods that

contain higher cost ofproduction

The David Ricardo's theory has some defect in that only the labor factor is

considered when determining cost of production. So Eli Hechbcher and Bertel Ohlin

have developed ttre theory that integrates other factors. The concept is the cost of

production depends on the volume of factor endowment or inte,r:rational factors.

Heckscher and Ohlin conclude that a country will export the goods produced from

enrich domestic factors rather than the goods produced from scarce domestic factors. It

will import the goods which it has few production factors or none locally. This concept

leads to development of capital-inte,nsive goods and labor-intensive goods.

Gottfried Haberler applied the theory of opportunity cost into his explanation

of comFarative advantage. His concept is that relative price is determined by cost. The

cost of a goods is not only the labor cost but is the volume of other goods which are

not produced. The highest price of other goods is the opportunity cost of these goods.

Index in measurenre,nt comparative advantage

a) Domestic resource cost-DRC is the index the measures the trre

opportunity cost of a domestic resource used to produce goods to exchange I unit

foreign money in the case of export or to save up foreign money in the case of import

t

t

o
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substitution by comparing with the effective slstrange rate. This index derived from

price, cost, and no fradable rnputs and exchange from international frade. For example

Juthathip Orarikovit, 1996 calculated DRC to study comparative advantage between

Thailand and USA, Europe and Japan from 1989-1993 under tariffbarriers (Juthatip ,

tee6).

Chenery measures DRC in his concept that a county will gain benefit if the

cost of production is less than the market price or border price. DRC is a concept used

to calculate opportunity cost of the domestic resource used to produce goods for 1 r:nit

of foreign money in the case of export or a saving of I unit of foreign money in the

case of import substitution whe[ ssmpared with the effective exchange rate. Bruno's

concept is based on the hlpothesis that an economic activity is operated under the

goven:ment policy so i

Zf*ir'*
s-2

DRC :

UJ- MJ

When f*j isthe volume of domestic resource such as labor, land, capital used

to produce j which has value Uj

Vm is arealor shadow prices of factors 
"o i|*ir* is the value of

s=2

domestic resource that used to produce j which has value Uj

Uj is the value of goods j in foreign unit at market price or border price.

t

t

lt
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Mj is the value of imported factor that is tradable input used to produce

j which value : Uj. Value of Mj expressed in foreign money at

market or border price as Uj

Calculated DRC is a domestic resource cost in the unit of domestic cunency/

foreign curency. fn. critoia of comparative advantage from DRC will be compared

with shadow exchange rate.

If DRC is less than the real exchange rate, the goods have a comparative

advantage

DRC<VI or DRCN1 < 1

Vl is a domestic exchange rate per I unit of foreign flrrency.- If DRC is

higher than a real exchange rate, it means that this industry uses domestic resource cost

more than 1 unit of foreign currency received or could be saved so this industfi is said

to have no comparative advantage.

b) EERmeasures all effects from tan rmder the assumption that technological

production coefficient u4der free tade and limited trade is of no difference. The r:nit is

presented in percent change ofvalue added.

One example is the study of tade impacts on agriculture goods e.g. rice,

rubber, corn, cassava and mine and industrialization in Thailand by Jaunjai Acchanan,

Supoj and Sorayut. ERP and DRC are used as indicators. It was found that DRC is

suitable to use in export oriented because it compares cost and exchange rate with the

competitor and demonshate whether the export production cost consume. more

domestic resource cost than exchange rate or not. If it does not, the goods have

comparative advantage. ERP is suitable ln imFort-substitution to assess hade impact.
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An assumption in the study of pharmaceutical industry is on non-tade ba:riers in the

future under WTO and AFTA, so ERP can be used to express comparative advantage

in the case of export potential and in the case that domestic resource cost cannot be

calculated.

c) nca,is used to express comparative advantage by comparing the rate of

the country's export-import with the rate of the world's export-import. This index

demonstrates a comparative advantage of production with specialization. The

limitation is it does a6f link to system or process of production of the specialized

goods and it can not be used to de,monstate price distortion from trade barriers.

Balassa first devglops RCA in 1965. The formula are as follows:

RCA : (Xr/X)/(WA/W)

When Xalxis a ratio betwee,n the value of export A by country X with the value of

export of countryX

Wa/W is a ratio betwee,lr the value of export A in the world with the total value

ofworld export.

RCA>I meansi that a county can produce goods with specialization or gain

from comparative advantage.

RCA<I means that a county, capacrty to produce goods with speciahzation

has declined or lose comparative advantage in production.

A sample of study based on this concept i, a" study of Supinda, 1997. she

analyzedexport potential ofjeweiry industy in Thailand from 1988 -lgg2. The study

of Dr. Makasiri et al in '1.997 about the strengthening competitive,ness of Thai
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industries in food industry, frozen shrimp, frozen cuttlefish, tuna can, frozen chicken,

pineapple can and conc., pineapple juice, muze can and asparagus can. Their results

can not be expressed about the dynamic of cost of production in labor and raw

materials cost or capacity in production. The limitation of RCA used in pharmaceutical

industry is as follows:

a. Production of jewelry is dif,lerent from drug production because the

process ofjewelryproduction uses skilled -labors or labor-inte,nsive productivitywhile

dnrg industry is capital-intensive productivity and specialization. According to the

concept of comparative advantage a country that has more labor should export labor-

intensive goods or a country that has more capital e.g. U.S.A. should export capital -
intensive goods zuch as electonic equipment so RCA may be a bias selection of

analytical tools.

b. Value of export will not express real production in Thailand because

moveme,nt of multinational companies to Thailand.

Drugs are health products that have specification and standard on quality,

phpical properties, chemical properties and bioequivalence especially if they are not

originally developed in Thailand but are copied from the original companies so

competitiveness is seriously for export. The market share of original companies in the

world is higher than that of the developing counhies and value of export are contained

value of original companies.

c. Ratio between value of export from Thailand andworld export is suitable

to demonstate the whole image of pharmaceutical industry. It cannot expressed an

image of subgroup or items of drugs e.g. Paracetamol which can be produced in

t
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dosage form of tablets, capsules, injectiorq synry and each dosage forrn can be

produced in various stength e.g. 720 mg, 325 mg. and 500 mg.

d. The limitation in foreign information makes DRC suitable to present

comparative advantage.

The sfudy on comparative advantage in some goods can use more than L

index. An example of this is Dr.Somchu, L997's study of social impact and health

service preparation for free hade which used secondary data to calculate RCA follow

Balassa aadYamazawa to express potential of production and ERP for study impact

from free trade. He selected RCA and ERP to be index of comparative advantage in

his macro level of pharmaceutical products study. His assumption is that there are no

tade barriers and price distortion from ta"res.

Another example is a sfudy of comparative advantage by using an economic

model developed by Chulalongkom University to study the impact on health care

system from free tade. They analpe inputs e.g. capital, labor, technolory by using

general equilibrium model that consist of simultaneous equations such as wage

equations, price equations, revenue equations, demand equations, production function

equation, labor equations and export-import equation. They analyze resource

allocation and set up scenarios to predict the free tade impact on pharmaceutical

industry and supportive industy. Their objectives are to evaluate ifhealth care senrices

can stimulate other industry. The study also analyses trade stimulation from potential

and investnent aspects including an impact on drug business yhich includes domestic

drug comfanies, manufacturers, disfributors and consumers. The researchers expect to
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evaluate forward potential of Thailand to suggest a guideline and strategy in

investrre,nt and export under W'TO, APEC, AFTA, GATS and TRIPS(Siripen,1997).

Another term used to express comparative advantage in international tade is

the term of tade. The term of trade is a ratio between an export price to an import

price in a county. If the term of hade is higher a country gains from intemational

tade.

The comparative advantage can be changeable. A county will have a

comparative advantage on production and export goods that use domestic factor

endowmert and cheap when compared and import goods that are domestically and

expensive. ni1 aitrerence in tade counfries lead to'an international hade and

comparative advantage because of rich factor endowment in the country. For example

Thailand has more unskilled labors and lacks high skilled labor. According to HacHer

-Ohlin's theory if Thailand has a comparative advantage in unskilled labor

productivity and has a disadvantage in capital and skilled labor goods. When Thailand

has accumulated capital and developed skilled labors, the countrywill gain from trade.

However, at present Thailand has plenty of low skilled labor and is still lacking capital

factor and high skilled labor (Chawaneewan, 1995).

A.H.M. Mahfuzen Rahman, 1973 reported that before considering to promote

certain industry after a survey of domestic factors endowment, the govenrment should

consider ottrer factors too. Shategic plan to develop industry in developing countries

arq an- import substitution but domestic market is vary small so he advises that a

counhy should develop export market at the same time.
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From the reasons mentioned above, the study of potential for self-sufficiency

and export of modem phamraceutical industy has selected DRC as an indicator for

comparative advantage of 18 selected drugs. This indicator is used to point whether

each item of 18 drugs should be produced by local manufacturers or imported. An

indicator for price competition in ASEAi.{ country drug markets is the term of hade to

show the advantage in export.

2.l.2Theory of the lirm

The theory of the firm is developed in 18m centtrry from the price theory and

the theory of competition by John Stuart Mill, Stanley Jevons, and Alfred Marshall.

The principle of theory of the firm focuses on decision making in business to allocate

resource in business management. It is divided into 3 theories as follow:

a) Theory of consumption behavior is used to study the pattern of

consumption of goods and sernices. This theory emphasizes on producers so it is not

used to study cost of production, instead, it will be need to analyze policy affected by

consumer behavior e.g. brand loyalty.

b) Theory of production is used to explain the nature of production, the cost

of production, the economic of scale and the employnent -"1*-of production. This

theory is important in determining demand and sernices which leads to the market

structure theory and the competition theory to make a strategic plan for market

occupation.
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c) Theory of investnent is used to help a the decision-maker to evaluate

projects for investment and financial resource to increase capacity and extend business

for the future.

A useful method in management consideration is an integration of man,

money, information (e.g. finance, technology, market) stacl*rolders, management,

labor, producer and consumer by using basic model for business called theory of the

firm for manimum profit. Stock holder and business managers expect short-term profit

ma:rimization but limitation is the decision-mnking which may be determined by

technology, scarce resource and govemrment policies. The decision to ma:rimize profit

will have to consider short term and long term intemal impacts as well as extemal

factors such as skilled labor, raw materials, energy, equipment, land and capital that

affect production and marketing, labor act, safety law and environmental act.

Theory of the firm is used as an approach to categoize the proble,ms of the

e,lrtrepreneurs in corresponding to their operation and objective which is different from

those of the public sector. Private sectors stress on miximized profit so they concern a

different public agencies.

2.1.3 Competitive Advantage

The principle of theory of competitive advantage is increased determinants to

explain the chance of competitive to export in the model of Diamond diagram in order

to decrease the defect of comparative advantage theory. This theory reflect.many

concepts in competitiveness such as marketing, product, tecbnology and economic of

scale.
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According to this theory each counfiy must emphasize on some industry to

encourage a cluster in that industry and thus develop power to make long term

competitivsness (Michael E. Porter, 1990). An example of the application of this

theory is the 2nd master plan of industy in Malaysia of Novemb er 28,1996 which is

used as a guideline for 10 years' development. It contains a vision of industrial

cluster-based development by with an effort to link low production by increasing

domestic supportive industy instead of import elements. The purpose of which is to

raise export revenue and cover ottrer supportive activities. The plan includes process,

research developmen! process of production, design, education and fiaining,

distribution of go1ds, technolory, finance and etc. (Yuttasak Vanasawat, L997)

Michael E.Porter identifies imFortant determinants of the nation competitive

advantage called'Diamond of nation competitive advantage" in 4 aspects as follow: '

a. Factor condition. This refers to the manimum utilization of human

resources, technolory knowledge, capital goods, and infrastructure of natural resource

of a country. A country factor endowment is skilled labor or infrastnrcture necessary

for competitiveness of industry. Application of disadvantage factor to make it an

advantage one can be see,n in the example of Japan's application of automatic machine

to reduce the cost of production and increase the quality of goods.

b. Demand condition. This is household needs for products or services.

Differences in goods or services demand in each county will affect production and

competitive advantage e.g. Caterpillar is the leader company in the production of

graders because U.S.A is a large country so there is a great demand for a wide network

ofroad construction-
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c. Related and supportive industries. This means how many related and

supporting industries a cor:ntry needs for competition. In globalization the finns can

provide raw materials and sell finished products around the world so factories should

be spread to gain an advantage in factor endowment and relationship with companies

in other countries. In Porter's opinion, an aggregation of related industries is not

enough but there should be a cooperation among one another. An exarnple of this is in

case of Switzerland who has advantage in pharmaceutical industry because it has dye

industy.

d. Firm sfrategy, stnrcture and rivalry. The governme,lrt condition on an to

establishment of company, organization and manage,me,lrt. Domestic rivalry will help

strengthen industry e.g. Germany has an advantage in chemical production because it

has many chemical companies such as BASF, Hoechst, Bayer.

Mchael E. Porter uses the word 'Diamond' to illustrate the system because I

factor depends on other factors e.g. a demand condition cannot make competitive

advantage unless there is enough rivalry to atfiact the firms asi seen in figure I
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Figure 1 Determinants ofNational Competitive Advantage

The theory of competitive advantage explains inte,mational trade better than

the theory of comparative advantage because the latter ignores economic of scale.

And also the theory qf semparative advantage does not cover an explanation

of export-import of the industry because at present there are unequal technology, non-

different products and limitation of factors in each country.

Porter suggests that the role of government should cover 4 points as follows:

a. Factor endowment e.g. promotion of people's edrication, promotion and

development of technology, establishment of infrastructure e.g. seaports, roads and air

ports.
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b. Demand e.g. allowance ofprivate sector to operate mobile telephone

business.

c. Promotion aggregation of related or supportive industy e.g. research

triangle park @TP) which is a cooperation of 65 companies such as IBM, G1aro,

Dupont to conduct research and development innovation. Porter does not agree with

the movement of the Japanese companies to other countries because it will pose

difficulty ia linking and will lose competitive advantage in the long run.

d. Structure strategy and company rivalry. The gove,r::ment should not

control the technology transfer and should reduce domestic industrial protection. The

govenrme,nt should stimulate drug companies to compete with each other so that they

will be strengthen and enthusiastic. We can see an example from the economic growth

in Japan which does not arise from an industial protection or a financial support from

ttre government or by low wage but it arises from fierce competition among industries.

The Thai gove,mme,nt should allow freedom of industrial establishment, to reduce

monopoly and support free tade inprivate sector.

Michael Porter's concept concents rivalry in business and each factor Iink to

national competition. So the consolidation of competitive advantage with comparative

advantage to evaluate potential of pharmaceutical industry in Thailand will be more

complete to explain the competitive,ness because comparative advantage is the only

first indicator about cost and price but is not the one factor to determine the

competitiveness in a dmg market. Determinants in competitive advantage are

necessary used to accompany with other indicators to completely explain to e,nd-users.
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a 2.2 Analytical Method

2.2.1 Future forecasting by Detphi technique

Delphi technique was developed in 1950 to estimate atomic bombs used to

reduce other weapons of U.S.A. army because other methods used to collect data

required more money and were difficult to interpret the result. This method concems

technical forecast by expert opinions. It uses open end questions of which the answer

is varied if the informants are real experts.

Delphi method becomes a pattem of study at prese,nt. The examFle is the

research by Rand'B.eport on a Long - Range Forecasting Study'which assesses the

future hend ef[ect of science and tecbnology on U.S.A. and world society by T.J.

Gordon and Olaf Helme(1964), and the health service evaluation. This method is

widely used at present and is expected to be used in psychological research in the

future.

The Delphi technique is applicablera 2 case asi follows:

a. Manageme,nt of data in social science study in the case of a difhculty in

data collecting and high cost e.g. the study of social economic strategy for the cor:nty

development.Datafrom tle experts can be used instead of rare 41d impossible data.

' 
b. The results are accepted by the decision making- authority of the

gove,r:rment policy e.g. the collecting of data from the experts in the county. In

addition Delphi tecbnique is used in such cases:

- Present data or previous data is incorrect or unknown.

- Veriffing previous situation.

- Evaluation possible budget distribution.
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t - Finding option in city and region plan.

- Planning to develop university curriculum.

- Integration structure or models.

- Tmple,mentation plan with policy

- Development rational relationship in social and economic phenomena.

- Identification and acceptation of human motivation.

- Finding aperson's value and social aim.

a Characteristics of studywhichpreferDelphi tecbnique

a) No method can be used to anatyzethe problem accurately but it will be

useful if decision is shared.

b) It is necessary to investigate complex problems that have not enough time

to communicate or accept the expert opinions.

c) Individual idea is more effecliyg rhan face to face conference.

d) Budget and time for meeting can not be managed.

a e) Effective meeting gained from increasing ideas.

Q Conflict of experts' opinion will create serious impact.

g) Varied participants in meeting may be led by someone personality that

affect quality and accuracy of ideas which is called'tsandwagon effect".

Processes in Delphi technique are as follows:

Step 1. Find out the problem by discussion. Each person gives more data from their

ovrn fesling.

a Step 2. Understanding how the experts approach this issue e.g. the number of experts

who agrees and disagrees, the importance of definition requirement and possibility.
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Step 3. If there is an obvious disagreement, this step should search unanimous opinion

and reasons.

Step 4. Last step evaluation is conducted when the process begins to anallze and

evaluate the collected data.

Delphi technique is not useful in 6 cases.

a. Too more wide aspect before setting up the concept of problem to the

experts by Delphi structure.

b. Failure to bring other aspects which relate to the proble,m.

c. Inappropriate technique in conclusion and representation ofresults.

d. Mistake in evaluation score.

e. Faihrre to survey disagree,ment, uninterested by the experts who disagree

with other experts.

f. Bliminate some agreemelrt or constnrct some agree,me,lrt.

Caution to Delphi technique is that it cannot be used with all situations and it

should be realized that the informants are very important so the researcher should

adjust time if the interview interferes the experts (Ilarold A. Linstone & Murray

Turoff, 1975).

Srmple interpretation of answers.

Question 1. When are there automatic franslate machines?

Question 2. When is there an economic possibility that any company can produce

synthesized protein for food?

Question 3. When can the clever animals be bre4 for example ape, to be used as a

low level labor?
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Question 4. When are there 2way commnnications in long distance area?

Question 5. In what year does the ntrmber of electric car reach 50o/o of total number?

The expert must answer exactly according to time of Christian or Buddhist

era or infinity. Other questions qppear as question 6.

Question 6. What will be the factors causing world war III in the next 20 years.

Answer is the numeric from 0-1

The answer will be retumed to the researcher. Next, the result is calculated

by means of date or number of experts' agreement. Method used is the calculation of

median year and quartile of distribution of aruiwer for example the arurwer from the

experts ar_e total 12 years respectively

L979, 1980, 1983, I 985, 1986, lgg7, lggg, lgg0, lgg0, lgg0, 2010, qltl
first quartile median last quartile '

Median is between 1,987 and 1989. Volume recorded for average year is

1988. First quartile is between 1983 and 1985 (read 1984). Last quartile is between

1990 and 1990 (read 1990). The year submitted is 1998 range (IQR) L98+L990. These

ilrswers will find numbsr of expert who agree or disagree again. These aruiwers are

accepted because they are easy to calculate and there axe no proble,ms whe,n analyze

(C.W.J.Oranger, I 983).

The usefulness of Delphi technique research is a gain in integrated opinions

of the expert or persons who have experience in the issue and are not necessary to

confront each ottrer because the experts do not know who paqticipates in the study and

what are other expert's opinions. Furthermore the experts should answer every step of

the questionnaire which may be sent to them again for 2-4 times. The first question
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should be open-ended and the next time willbe in rating scale. The experts can review

their answer every step; they can consider their answer carefully until there are finn in

their answers and they also feel free to express their opinions.

The experts should be familiar with the issues. They might be the one who

has conducted the study on this issue for a long time, or in the position which his

responsibility concems this issue or they may have direct experience in the issue. In

the selection of the experts one must take careful consideration and ask the

collaboration in the study so that the answer will relate with confidence data. The

number of experts depends on the characteristic and issue sfudied. If the expert goup

is unique, 10-15 experts are adequate enough but if they are different, many of the

experts are used. Thomas T. Macmillan formd that the number of experts exceeds 17,

error reduction is least (Chanita Rrurpollamuang, L996) seen in table 6.

Table 6 Reduction of e,lrorbynumber ofparticipants

Panel size Error reduction Net change

a

o 1-5

5-9

9-1,3

L3-17

17-2t

2t-25

25-29

1.20-0.70

0.70-0.s8

0.58-0.54

0.54-0.50

0.50-0.48

0.48-0.46

0.46-0.44

0.50

0.12

0.04

0.04

0.02

0.02

0.02

I Source: Thoma-s T. Macmillan, The Delphi Technique refered in Kasem Boonaun, Delphi :

Tecbnique in research
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The questionnaire used in Delphi technique will have many sets because

researchers require exact opinion ofthe experts.

The first questionnaire consists of open-e,nd question. The experts can

express their opinion extensivelywithin the framework

In the second questionnaire, the data gathered from the first are integrated

and repeated opinions are eliminated or cut off the framework. The information is

assessed in scale l-5,1-6,1-7 according 1q importance.

The third questionnaire consists of the same context as the second one but

add the mode or median and inter-quartile range of each question and the opinion of

that expert to enable him to know the similarity or difference of his a1wer. The expert

can change his answer to the range but should address the reason.

The fourth questionnaire ,like the third one, considered from range change. If

there are few changes or no change, the researcher can stop the process

The advantage ofthe Delphi technique

a. Delphi is the process that helps the researcher to collect the opinions from

many experts and do not require time to arrange the conference.

b. Delphi gives an opportunity for the experts to equally express their

3qinions. 
They will not be dominated or having a conflict if confronted with other

experts.

c. The result of Delphi technique is gained through many steps of

consideration so it has high reliability.

Precaution in Delphi lgshnique research

a
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a. Criteria for the selection of the experts should screen on those who are

erudite willing and realizing the importance of the expression of idea.

b. Boredom and the feeling of being interfered may affect the collaboration of

some experts.

c. Some experts' opinion maY bias.

d. Determining futue forecasting period has to be careful, othenilise there

would be some elTorsi.

Masco Elanaoka and Tomasz Mroczkowaski, 1994 used Delphi technique to

predict manage,me,lrt model in Japanese business. They collected the administators'

oprnion for future model of the Japanese trust. They used two sets of questionnaires to

collect the administator's opinion. This study forecast future characteristics of

business e.g. human resource and reflected organizanon and government plans.

In Thailand researchers have used a similar process (not Delphi) to study

health care administration so the results are not complete. If the study was continued

with Delphi tecbnique, it would have more value results.

There was a study on future administrative model of Public Health in

Thailand n 2020 by using Ethnographic Future Research (EFR). The study assessed

strength, wealrress, opportunity and tbreat to public health administration .The study

suggested the future missions, roles, crisis, authority and administrative structtue,

resporuie and process by using semi-structured interview and non-directive open ended

questions for experts to express their opinions freely. Most experts, normally, had

never lookedbeyond the next five years and most of them were trying to find a method
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to cope with the existing problems. These weak points could be overcome by the use

of Delphi technique.

Forecasting future model of drug industy by using Delphi technique

combined with stategy of working committee to restructure the industry because this

techniqus can collect the opinions of dnrg manufacturer experts who ,re

representations. The result from this technique is useful in sequential operational plans

to develop drug industrythat corresponds with competence of local manufacturers.

2.2.2 SWOT Analysis

SWOT Analysis is the analysis of strength, weakness, opportunity and threat

of a product or a business organizationto arialyze the situation of a business by taking

into consideration:- -

a. Strengths or prominent points of products or business in an internal

environment by using 4P's factors vrhich are product, place, personnel and price.

Shength analysis helps decide market sfrategy, sales target, advertising and also sale

promotion

b. Weaknesses or problems of products or business in an intemal

environment. Weakness analysis will help administators sofe the management

problems. In some business the administators are able to tum weakness into stength.

c. Opportunitywhich are the advantages or supportive factors of a business in

an extemal environment. The analysis help the administator to set market stategy

corresponding with opportunities.
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d. Threats which are the limitation from extemal environment. Some

business use this analysis to improve market shategy to overcome organiz.ation treats

(Amnat, 1993)

Achara Janchai, 1998 evaluated the present status of industry by looking up

stengths, weaknesses, opportunity and freats and used the 7S's Model of Kinsy which

concerned sfiategy, structure, system, style, staff, share value and skill

Value chain of Mchael E.Porter evaluates primary activities. These are

import system, inventory contol, production and production process, packaging

construction, maintenance, auditing, quality confiol, ordering, stlpply and

transportation, marketing and senrice e.g. installation, restoratio& taining,

procurement of raw materials, materials assets, technology developme,lrt in activities,

hr:man resource adminisfiation, screening and selecting, evaluation, developme,lrt

salary system, official relation and stnrcture of organization e.g. management, planing,

work system and quality managemelrt

Business function is an evaluation ofbusiness fitnction namely

a. marketing evaluation

A successful marketing manage,ment should have a good market shatery

such as product shategy, price stategy, sales promotion stratery, place sfrategy,

corporate image evaluated from good service and support and ethical company. These

factors create moral development of a country, attempt to be the excellent, vary in

products and services, uncomplicated to deal with, high quality to good and service,

I
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b. Human resowce management evaluation. The process starts with

authorized the employed, salary, facility, taining to raise, potential for working and

personal evaluation.

Opportunity and threats analysis is an evaluation of extended environment analysis

namely:

a. Economics. Economic factors that affect opportunity and tlreats in

business manageme,nt are economic growtb, economic stnrcfirre e.g. exchange and

interest rates, inflation rate, GPD, wages, govemrment budget for invesfuent and other

expeffies.

b. Social such as the amount and grovrlh rate of population, family size,

occupation, age distribution, education and haining quality of life, social variables,

analysis such as the impact of down size famites which affects the number of

residential and facilities like areq televisiorq both in volume and in size

c. Technology. Technology change affects both opportunity and limitation.

This includes communication progress, technological advances, fransportation,

computer, product research and development, technology transfer and product life

cycle. The impact of technology is considered such as whether there is an increase in

the sales value and effective sales when internet slatem is intoduced into marketing

deparfuent.

d. Public and law. These are value-added tax, labor law, environment law,

stable Solemment, intemational standard regulations, free Eade policy, Patent Act and

the effect of ISO 14000 on export business.

Competition of business analysis

a

o

a
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a. To study comparative advantage with present competition. Analytical

variable is Portor's 5 Forces that can be analyze both present and future competition. It

can also study new enters to industry. This study considers

- An elrtance to industry.If the entance is easy, competition will be serious

and thus pose a threat to business.

- An exit from the industry.If difEcult, tle number of competitors will not

decrease. They will resort to various strategies to stnrggle for their firms' survival.

- Present business competition is considered from the number of

competitors, the technological development of competitors and a growth rate of the

market. If the growth rate of the market increases, the competition is not serious

- Availability of substitute products. If there are many substitute products,

1foe ssmpetition is serious.

- Bargaining power of the customers. If the customers have bargaining

power, the competition is serious because the customers can change to otherproducts.

- Bargaining power of suppliers. The competition will be serious if suppliers

have bargaining power because they can raise tle price of raw materials.

- Effectiveness of govenrment regulation.

Worawaruree Tungsirikulwong, 1997 studied comparative advantage and

competition advantage of semi-conductor industry in Thailand, Malaysia and

Indonesia. She calculated the comparative advantage by using Revealed Comparative

Advantage (RCA) asi an index. Then she studied comparative advantage by SWOT

Analysis applied from Diamond Model of Michael E. Porter. She compared export

markets in these 3 countries by weighing each factor from 0-1.00 and setting criteria

o

o

e
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that if the total score is more than 3.3, that country has a competitive advantage. If the

total score is less thar- 1.67 a county loses competitive advantage. RCA is used to

compare comparative advantage of the 3 counfries and Eend from 1989-L994 in the

aspect of the comparative advantage among the 3 cormtries.

SWOT analysis is selected to explain pharmaceutical indus0y because it can

concluded the current operation of drug business. The results especially stated

weaknesses and tlreats in the operation and the intensrty level of these factors. This

study used both theory of comparative advantage and competitive advantage to explain

the status of indus@. SWOT analysis is especially used in competitive advantage to

evaluate quantitative data- In clariffing their effects the factors, are grouped by using

factor analysis statistic.

2.3 Literature reviewed on pharmaceutical industry

There are few researches on pharmaceutical industry except from pharmaceutical

science study. The limitation is some details are not collected and the data in many

age,ncies vary. The most obstruction is the concealment of data by some entrepreneurs.

Robert Ballance,l992 studied world pharmaceutical industry. He found that

pharmaceutical study has become important since nineteenth century or after World

War tr. This industry can be divided into 3 groups as follows:

a. Large size industry that has annual sales of US$ 200 million to more than $1

billion.

b. Progressive industry which is a multinationals industry whose operation

engages in three steps of drug production.

o

a

{}

Copyright by Mahidol UniversityCopyright by Mahidol University



O

Fac.of Grad.Studies, Mahidol Univ. Ph.D. (Med.and Health Soc. Sc.)/ 45

- Drug research

- Drugmanufacturing

- Drug disfribution

Although smaller than the first group, these companies are a large business

operation with the volume of distribution between 200-1,000 million US dollars. They

can rymthesize che,mical reage,nt to generate the new molecular entities which are

essential for their research and production activities. This goup of indusUy needs

patent law for protection and stimulation more invesfuent in research invelrtion.

c. Production industry. It's activity concems only production or a few more

a1!viti-es. They may develop active ingredient or nelv raw material but produce only

patent-expired pharmaceutical products. It's annual sales is between 25-200 million

US dollars. The factories are of small size (according to the world's standard) They do

not conduct research and use the invented technology.

Robert Balance categoized the countries according to their characteristic

described as follows:

a) The counfiies that have advance pharmaceutical industry and important

research base such as France, Gerrran, Italy, Japan, Swede,n, UK and USA

b) The counties with innovative capabilities such as Australia, Austria,

Canad4 China, Indiq Korea, Spain, Russia and Yugoslavia.

c) The countries with productive capabilities.This group is divided rnto 2

subgroups.

. The countries which produce raw material and finished product

e.g. Btazil, Eg;pt, Indonesia, Norway, Turkey.

a

a

+
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- The countries which can produce only finished product e.g.

Brunei, Cambodia" Chili, Greece, kan, Malaysi4 Philippines, $ingapore, Saudi

Arabia, Myanmar, Vietram and Thailand.

d) The counties which do not have pharmaceutical factories such as Laos,

Rwanda and Phutan.

Drug production in most ASEAI.{ counties belong to group 3 catagory which

mearut that these counties can produce some raw materials for finished products called

'Manufacturing" and they can produce finished products called "formulationl' as well.

The volume of world pharmaceutical production from Lg75-lg5} is more than 2

times in developed county. In developing countries the volume of production

increases slowly and varies in each area. Growth rate is high in Southeast Asian as

seen in tahleT.

Table 7 Growth of drug production by group of cotmtries L975'1992

a

Proportion of world production
(%l

Growth rate
(%\

Countries t975 t992 r975-1992o

Eastern Europe and

Russia 10.2

Developed countries

NorthAmerica

EC

Other Europe

Japan

Others

672

20.4

28.6

2.7

t4.2

1.3

73.0

22.7

24.3

2.6

22.3

1,1

5.8

5.9

4.r

5.0

8.4

4.1t
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Table 7 Growth of drug production by goup of countries 1975-1992. (cont.)

Cor:nties

Proportion of world production
(%)

1975 1992

Growthrate
(%)

t975-1992

Developing countries

LatinAmerica

NorthAfrica

OtherAfrica

South East Asia

China

Others

22.6

10.0

0.5

0.8

18.4

7.9

0.4

0.4

3.8

3.5

3.6

0.9

4.9

3.5

1.3

i.6

5.6

2.1

a 7.3

2.t

1.8

World 100.0 100.0 5.2

Total World

Production (constant

1,ggQ millionUS$)

70.1 150.3

o

Source : Robert Ballance ,1992

Cost structure of each item is less differe,nt betwee,n developing and developed

counhies but the proportion is different. The proportion of cost difference between

developing counhies and developed country is the cost of research and development.

The advantage of developing countries is low labor and research costs.Cost of

productions is divided into 6 components: production, marketing, research and

developmelrt, management, profits and others as seen in table 8.Table 8 compares

percent of cost components between developed and deyeloping countries. The table

shows that there is relatively a few changes in the cost proportion during the 5 years.a
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Table 8 Cost of production of developing and developed countries

Literature Review / 48

o

Cost of production 1975 Cost of production 1 980(ate)

COUntfigS Factor of hbor Reserch Othen Factor of Iabor Research Others

produc- &dwelop produc- &develop

Developing

countries(26)

54.5 t4.0 ---31.5-- 55.4 12.9 --3t.7--

Developed

countries(12)

46.0 21.6 7.1 25.3 42.t 16.5 10.0 31.4

o

a

Source : Robert Ballance ,L992

Worl9'! gost o{production in pharmaceutical industry by comparing

- Fundamental factors are wage, operation cost, de,preciation, net indirect tax

and others. This equals to 12.47, L6.93,2.53,2.29 and 17.85 percexrt respectively.

- Intermediate factors are raw materials, che,mical products, finished

products, equipment and packaging e.g. glass, paper, plastics which equal to 27.M,

9.00,0.26 and I 1.49 perce,nt respectively.

Components of cost of production in ASEAN countries are differe,nt from those of

developed countries. The diffsre,nce lies in cost of research and development such as

the cost of production in the Philippines and Singapore as shown in table 9.

e
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List Philippines Singapore

Cost 1985 Cost 1986

(%) (%)

t

Production

Research & development

Marketing

Manageme,nt

Labor

Others (energy, electric, water,

ftansportation)

Devaluation

48.4-58.6

0.0-0.5

30.6-33.0

7.1-t2.8

1.3-7.7

92.5

1.7

t.6

3.1

t.2

a

Source : Robert Ballance ,1992

The gove,mment policy in developing countries is significantly different from the

developed cormtry. The gove,mme,lrt policies on pharmaceutical products are of 3

features:-

a- Price Policy of Developed Countries. The pharmaceutical indus0y in developed

couirtries enjoyed freedom in price setting while those in developrng countries have to

face price conhol policy due to the population's low income and an access to health

service.

b. Patent Act that protects both products and processes for 20 years in developed

country. In developing counties there are only 45Yo of drugs under patent and these

are usually valid for a short period of time.

I
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c.Good Manufacturing Practice (GI\{P) is a guideline for quality assurance for

products. In the industrial counties GMP is applied both in finished products and

phannaceutical substances. WHO has developed an intemational standard for the

world's pharmaceutical industy since 1987 but there are few countries have accepted

this GMP standard. In the developed countries, the govemments support research both

directly and indirectly throygh tax reduction and other financial supports. In the

developing countries, the govemment can afford least support although they have

stated this in policy declaration.

Amnat Thanpaisarnkit, 1993 conducted drug a study on the market in Laos in

1993 and found that Laos have 4 pharmaceutical factories. Of these 2 factlies are

owned by the government. The study concluded that at present Thailand has a high

potential for competition in the dnrg market of Laos among ASEAII countries.

Pattamawadee Zusnki, 1996 studied pharmaceutical industry in Thailand to seek

the way for expertise. She divided the production industry into 3 tlpes as follows:

a. The production of raw material such as active ingredie,nts, adjuvant and

pharmaceutical necessities accounts for 5 percent of total domestic demand. Another

95Yo has to be imported because the production requires high tecbnology and cost.

Most of these factories are joint ventured with foreign companiss. At present they

produce 26 raw materials.

b. The production of finished products fre6 imported raw materials namely:-

- Solid dosage fonn e.g. powder, tablet and capsule-

- Semi-solid dosage form e.g. cream and ointue,nt

- Liquid dosage form e.g. emulsion and solution

a

a

I
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- Miscellaneous dosage form e.g. inhaler and aerosol

c. Repackaging imForted finished products such as repackaging lafsling bulk

from the second step.

Tab1e10 illustates the export from ASEAI.I countries.Singapore is a large

exporter of both ASEAN and outside market. Thailand comes fowth after Malaysia

and Indonesia- In other markets outside ASEAN Thailand is second after Singapore.

Table 10 Value of export of Asian comtries 1991

o Exp ort

countries

Import countries Asian Out of World

cormtries Asian market

Indonesia Malaysia mmppms Singapore

Brunei

Indo.nesia

Malaysia

Philtp-

pines

0

336

+

567

4,008

128

0

37

7

+

L,024

0

+

0

568

t6

0

+

105

0

0

421

983

7t

0

83

91

69

000
877 2,512 3,389

1,754 480 2,234

723 616 t,339

5,962 41,145 47,107

426 5,395 5,821

+ 507

298 +

0

0
a

Sing'a-pore 423

Thailand

Source: UnitedNations

The Industrial Finance Corporation of Thailand, 1996's ovenriew of chemical and

drug industy in Thailand reports that in 1998 Thailand has 176 drugs manufacturers.

Because of excess production capacity, the factories that produce finished produces

use about 57-62 percent of their full capacity. So they turn to produce for export.

Production that does not use fuIl capacity will result in high production cost/unit. The

survey also found tnat GpO's actual capacity exceeds those of other manufacturers.

Drug factories resort to solve this problem by using each machine in producing every

o
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formula of the same dosage form. The production capacity in this study is defined as

an ability of a machine in producing each item so the results do not correspond with

the real situation.Real capacity are slowly increasing which may be the result of market

competition. Thus the solution will have to consider along with other factors.

The finisfisd products in Thailand are divided i6e finished product for hr:man and

for veterinary. The value of production has continuously increased. There was more

than a 20 perce,lrt increase during the first phase of 6ft economic and social

development plan which e,mphasized on export promotion b:ut 2-3 years later the

growth rate of an increase in value of production has begun to incline slowly since

1990. While the value of production increased slowly, the value of import increased

quickly until the proportion betwee,lr production and import was 74:24 in 1990 and

went on to 68:32 in 1995 as shown in table 11.

Table 11 Value of production and import of pharmaceutical products unit: million

baht

a

o Production ofmodem

pharmaceutical products

TmFort Proportion Total

For For

human veterinary

Total Production:

imFort

1987

1988

5,145.75

6,708.85

( 30.4)

8,3732d

Q4.8)

309.15

t81.27

(- 41,.4)

223.98

(23.6)

5,454.90

6,890.1

Q6.3)

8,596.8

Q4.8)

2,163.L5

2,531.80

(17.0)

2,855.00

(12.8)

7,618.05

9,421.9

Q3.7)

11,451.8

Qr.s)

7l:29

73:27

a 1989 75:25
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Tabte 11 Value of production and import of pharmaceutical products unit million

baht. (cont.)

Year Production of modern

pharmaceutical products

Lnport ProPortion Total

Production:

importhuman veterinary

a

a

1990

1991

1992

t993

1994

8,886.02 290.50

(3.6) (2e.s)

9,726.66 325.68

(e.s) (r2.t)

10,696.55 385.05

(10.0) (r8.2)

I1,831.03 275.66

(e.6) (-28.4)

12,969.67 284.35

(e.6) (3.2)

16,694.06 46t.73

(2r.0) (62.38)

9,176.52

(4.3)

10,052.24

(e.s)

11,081.60

(10.2)

12,106.69

(e.3)

13,254.02

(e.s)

16"155.79

(21.8e)

3,266.10

(r4.40)

3,727.50

(r4.r3)

4,858.10

(30.33)

5,141.30

(s.83)

6,118.78

(1e.01)

7,484.63

(22.32)

74:26

73:27

70:30

68:32

12,M2.62

(6.78)

13,779.74

(10.7s)

15,939.70

lts.67)

17,247.99

(8.2r)

19,372.80

(12.32)

23,640.42

(22.03)

t995 68:32

Sor.rce : Drug Contol Division, FDA

Note the numeric in the bracketsis the percent of erowth rate based on previcus year.

Imported drugs came from German, USA, France, Switzerland and Belgium

respectively. Value of import is highest in products code 3004 which are finished

a
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products used for treatnent or prevention. The second group is code 3002 serum and

vaccine.Thailand also exports raw materials and intermediate products.Thailand's

export markets are India, Africa, Malaysia and Indonesia.Export drugs divided by

pharmacological action are antibiotic, neuromuscular and dermatological respectively.

The research found that Thai pharmaceutical industries is different from the world's

industry as follows:

a) Tlpe of production is formulation by import raw materials from foreign

countries.

b) Producing with noncomplicated tecbnology.

c) Producing off-patent drugs and extracted herbaf medicina

e) Producing for domestic need while imported volume is more than exported

volume.

f) Most imported drugs come from Germany and U.S.A.

g) Large export markets are Singapore, Malaysia and Indonesia-

h) The price of exported drug is higher but is still 3 times lower than the price

of the imported ones.

C. Sepulveda and E. Meneses, 1980 collected data of pharmaceutical industry in

1980 from Asian countries. They found that Indonesia was the only county which

could produce both active and non active raw materials because it required the

manufacturers who had operated for more than 5 years to produce 1 item raw material.

Laos was the only county which had no pharmaceutical factories. Thus it had to

import drugs from Europe, Japan and U.S.A. There were no master plan or stategic

plan for expansion in ASEAI{ countries both in central or regional area. Every county

a

a

a
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did not have a mutual plan for future expansion development so there were conflicts

about interests and productions. Failure to conduct development due to population and

economic factors results in small market size. About 10 percent of the total factories

are foreign or joint venture. The govemment factories only have 0.7 to 6.3 perce'lrt

market share of total wholesale value. Philippine is the only county where the

goven:ment doesn't own drug factory although it has laboratory unit to produce and

experiment vaccines and ser:rms. In 1966 the Asian had 708 pharmaceutical factories

in Philippines (37.6%),Indonesia (33.8%), Thailand Q5.8%), Malaysia and Singapore

have 3.1 percent. The influe,nce of the gove,mments on drug'industry in the Asian

countries is the gaining more of market share than private manufacturers. tot .**1t,.- 
.

some factories are owned by the govenament because ttrey can have a direct contact

with the governme,lrt health ce,lrter. Although they gain less, the results are more retail

value and an accessme,lrt to low income clie,nts. Some consumers are satisfied with

these dnrgs except for self-medication coruiumeni. The importance role of gove,mme'lrt

is pricing and issuing of production policy.Thailand and Indonesia for example have

extended their raw materials production. In Thailan4 there is a regulation that the

govemment hospitals have to order products from government producers. In Asia

Indonesia and Malaysil are the counties self-reliance in formulation. First priority in

ASEANI cor:ntries is hade policy, consumers, tax and foreign investnent because there

is no co-operation in phannaceutical indusby. The cooperation of ASEAITI countries's

drug markets will have an effect on production technology of drug and raw qlaterials.

This is important in economics of scale.

a

o

t
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The characteristics of pharmaceutical industry in ASEAN countries is formulation,

with low utilization of capacity. The industry gains a lot of profit from tade and from

health care system which specifies that some drugs must be dispensed with physician

prescriptions. Although drug manufacturers have increased to 10-20 percent per year,

this industy is not developed. The real capacrty is 50-60 percent of the full capacity.

The export value of ASEAITI countries n 1966 was 686 million US dollars in

wholesale price that divided to Indonesia'4}Yo, Thailand 22.7yo, Philippines 22.1,yo,

Singapore 9.8% and Malaysia 5.4%. Thailand is the second countries of export value

next in Indonesia.

Relation Comme,nce Departuent, 1984 reported that the real capacity of

phannaceutical industry in Thailand is less increased from2l.6 percent n 1982 to 22.5

in 1984 as shown in real the capacity in tablet production.

Table 12 Capacity and Production ofphannaceutical products 1982-1984

Products Unit 1982 1983 1984

o

Productivity Capacity Productivity Capacity Productivitya
Tablet

Capsule

Liquid

Powder

Cream
&
Oinment

Million
tablet
Million

capsule

Million

lit.

Ton

Ton

23,600 5,100

3,000 603

23,600 5,315

3,000 635

23,600 5,317

3,000 640

MO 69 440 73 75440

6,400

920

1,200

205

6,400

920

1,300

228

6,400

920

1,320

230
a
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Table 12 capasltyand Production of pharmaceutical products 1982-1984'(cont')

Products Unit t982 1983 1984

Productivity CaPacitY Productivity CaPacitY ProductivitY

Parenteral Million

lit.

40 40 10

Kwanchai Ratanarolsakul, 1986 studied the undercapacity in pharmaceutical

industry in Thailand: Average percentage on real capacity per fulI capacity of all

dosage form is 16% (table 13) and average 65% nhighest sale value'

Table 13 Real capaatyand full capacrty of 5 manufacturers in Thailand 1984 (unit :

tablet or capsule)

Company Selected drugs

40

o

Real capacity Full capacitY Percent ofreal

capacrtyto fuIl

capacity

a
A

B

C

D

E

1,426,237

2,202,500

784,788

2,569,600

5,000,000

5,000,000

939,984

31,800,000

28.52

M.0s

83.49

8.08

6,983,125 42,739,984 16.34Total

The pattern of drug production in Thailand shows that most factories have a

production plan but only 71 percent follow their plans. The factors that affect their

a
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production plan are the amount ordered, the amor:nt expected for sales, and the 3 year

production plan. These factors depend on the country's economy, market extension'

and product designs such as color and packaging. The factors affecting drug designs

are consumers. color and shape of tablets and capsules change only a little' This

makes pharmaceutical products differ from other goods. Most of the manufacturers

will not produce other medical devices such as cotton and gavze because they must

separate machines. Furthermore there are different factors in the production of drugs

and other goods. For example the machines and raw materials must be imported. Drug

production requires skiUed labor butin practice, these labors have nevsr been tested

before being employed. There are few factories which have a budget for taining

courses. Perce,lrt composition of finished drugs price is

7 0.53 perce,lrt belongs to manufacturers

4.23 pucentbelongs to wholesalers.

18.69 percent belongs to retailers.

6.55 percent belongs to value added ta:c.

Cost structure of drug production is presented in table 14.

Table 14 Stnrcture of production cost in pharmaceutical industy in Thailand

List Cost ofproduction

re86 (%)

Production

Research&development

Marketing

Management

a

o

88

t
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Table 14 Sbucture of production cost in pharmaceutical industry in Thailand.(cont.)

List Cost ofproduction

re86 (%)

Labor

Others (enerry, electric, water,

hansportation )

Devaluation

Pricing in Thailand depends on drug distibutors of transnational companies such

as raw materials and finished-prgducts. Pharmaceutical products are different from

other products zuch as image of the company, low demand elasticity and consumer's

selection. So dnrgs companies can ure many tools for sales promotion with no price

competitors. The factors affecting drug price are raw material cos! consumer loyalty

volume of production and advertise,ment cost. The dnrg market in Thailand has price

discrimination by groups of consumers although it is the same generic dnrgs or the

same consumer group. The purchasing amount is another factor that affects drug

prices. If buyers order large volume of dnrg, they will received 5-10% discount. The

channel of distribution is the test factor that affects dnrg prices. Buyers who ate

retailers, government hospitals and private hospitals can buy the same iterns from the

srrme companybut with a defferent price as seen in table 15

Table 15 Differenoe of dnrg price in Thailand by items

List Unit price (Bah| Dosage fonn Ma:<./IVIin. price

6

I

o

I

a

Ampicillin 0.88 - 15.32 capsule - syrup 17.41
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Table 15 Difference of dnrg price in Thailand by items.(cont.)o

List Unit price (Bah| Dosage fonn Max./Ivlin. price

Aspirin

Isoniazid

Paracetamol

Penicillin

Quinine

Sterptomycin

0.131 - 8.75

0.350 - 3.s

1.53 -3.94

2.189 - 5.25

tablet - injection

tablet - synrp

tablet - n.a.

injection - n.a.

OlM - 0.22 tablet - syrup

0.04 - 0.109 tablet - n.a.

5.0

2.48

66.67

10.0

2.58

2.40o

a

In the study of dnrg price one should compare th1 yme Senenc name, dosage

form stength and presents it as price per unit. This study illustrates the differentiation

of drugprices dividedby generic names and is not concerned about dosage form so the

ratio between maximum price per minimum price cannot present price discrimination

significanfly.

The zubgroup to study drug system in Thailan{ t994 and collected value of drug

imported found that in 1992 the gpowth rate of import increased highly so drug

expe,nditr:re was 35 percent of health care expenditure. In developed country this

amor:nt was betweet l0-20Yo. This evidence showed that in 1992 T\atland was at its

highest economic growth period so coruumers prefered to use imForted drugs and

services from health cares.

a
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Table 16 Value of drug imported in Thailand 1982'1997

Ph.D. (Med.and Health Soc. Sc.)/ 61

t
Year Value of import

(Million BahD

Growth rate

(%)

a

1982

1983

1984

1985

1986

t987

1988

1989

1990

L991,

1992

1993

1994

1995

t996

t997

L,632.07

1,833.67

1,875.07

2,055.39

1,937.78

2,163.15

2,531.80

2,855.00

3,266.L0

3,727.50

4,682.61

5,075.31

6,086.63

7,484.63

8,162.5

10,682.6

t2.35

2.26

9.61

- 5.72

Lt.63

17.04

12.77

14.4

14.13

25.62

8.39

19.93

22.97

9.06

30.87

o

o

Source : Drug Contol Division, FDA

1145, 1997 who collected drug statistics of the worl{ region and Thailand forecast

thattheworlddrugmarketwillhaveagrowth of 6.2percent froml997-2001 orequals

to 378,000 million US dollars in 2001. This growth rate is a 1.6 percent increase from
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1996. The factors that limited the growth rate in 1996 was a low economic growth in

Japan and Eu., together with the revaluation of US dollars when compared with

theYen and the Euro. Drug market in USA increased to 87.7 billion dollars or 7.5

percent in 1996. The data from 1992-1996 showed that the growth rate of the world

drug market decreased while that of south east Asia and China increased (table 17). In

1997 the value of drug market in Thailand was 1,071 million US dollars which was a

decrease in the growth rate. This is due to the economic crisis and the unpredictable

exchange rate. After L997 dnrg market in Thailand has increased from the

consumption of 17.64 US dollars per head I year to 39 poce,nt in government hospitals

to 34percent for the drugstore.

Table 17 Growth rate of world pharmaceutical market

R.egion Average growth rate Average growth rate

a

vt
1992-1996

vt
1997-2001

a NorthAmerica

Europe

Japan

Latin America & Caribbean

South east Asia & Chinax't'*

World market

5.7

3.9

tt.7

14.7

10.4

7.4

6.5

5.7

-0.7

10.6

12.3

6.2

Source : MS (16 July 1997 )

e
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Table 18 Growth rate of Thailand drug market
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a

Growth rate t993

Pharmaceutical market for 1994

18.52 %

13.83 %

14.82%

19.13 %

- tL.43%

The past 5 years

(percent)

t995

t996

t997

o Value of world's phannaceutical market n 1997 is 167,188 million US dollars

(Retailed price collected from dnrgstores) and is divided by countries as follows:

North America 7 0,525 million US dollars

7 countries conce,lrfration German, France,Italy, LII(,

Sparn, Holland, and-Belgium 53,575 million US dollars

Iapan (including hospitat) 43,088 million US dollars

The phannacological groups which is highest value of dishibution is

cardiovascular group, gastrointestinal, ce,nEal-nervous, antibacterial and respiratory

tract respectively.

The jonrnal of business development Asia LLC, 1997 rn its study of drug market

in Asia found that Singapore is a counby which ca! increase productively because in

l9/ZBeecham, the large multinational company moved its factory to Singapore so its

productivity exceeded domestic demand and they began to export. The demand of

pharmaceutical products in Asian market is divided by pharrracological groups as;

antibiotic, vilamin, nutition and analgesic respectively. In Indonesia the value of these

3 groups is more than 60 percent of total value of distribution produced by leading

o

o
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companies in various counties such as CCIWUPHA company in Malaysia and Kalbe

Farma in Indonesia. Also mentioned in the joumal was Siam pharmaceutical Co. Ltd.

which ranked among the top ten the drug distribution in Thailand. The company

produced both registation and patent drugs. The list of the product includeed

antibiotic (40%), GI drugs Q5yA, growth factors (5%), cough and cold drugs,

analgesics, antidibetics and cardiovascular Q0%). They also produced drugs bearing

the trade name of CEF-3, Clara:rim, Granocyte, Ibiamox, Ibelex and Metrolex. The

company's revenue in 1996 was 32 million US dollars and was increasing to 38

million US dollars n 1gg7. The company received GMP certificate from the Ministry

of futUl Health. This shows that Thai pharmaceutical industry is accepted in the

Asian countries.

The Research Ce,nter of Thai farmer's !ank, 1998 conducted a -study on

pharmaceutical industry in Thailand and found that the leading companies in the dnrg

market not only have a capacity of developing new formulation, but also have a

potential for export too. (table 19). The Asian countries which are large markets for

our export are the following:

- Myanmar and Laos are large markets for inzulin. The value of export is 0.3

and 0.09 million Bath respectively.

- Myanmar, Laos, Cambodia and Singapore are large market for penicillin

synrp with the value of 24.L, 9.8, 2.7 arrd 0.7 million Bath respectively.

The forecast is that Myanmar will be a large market for hormones drugs which

increased to 65 percent value of export in 1998. The countries that import

pharmaceutical products from Thailand are Vietnarn, Cambodia, Malaysi4 Singapore

o

o

o
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and Myanmar n 270.2, 246.6, L73.3, 124.9 and 111.5 million Bath respectively.

Growth rate are 100 percent in Vieora:n, 57 percent in Cambodia" 35 percent in

Malaysia, 53 percent in Singapore and T2peraent in Myanmar.

Table 19 Leading companies that have high market share in Thailand drug market

Company Pharmacologtcalgroup Marketshare

Atlantic company co.Ltd.

Takeda(Thailand) co.Ltd.

Osothspa (Tek Heng Yu) co. Ltd"

Jawarad co. Ltd.

Antibacterial

Antibacterial

Analgesic, antipyrdtic

Analgesic, antipyretic

33o/o

o
60%

20%

80-90%

80-90%

Thai Nakorn Patana co. Ltd. Cold remedy

Si American co.Ltd. Cold remedy

Thai Nakom Patana co. Ltd. Gastointestinal

Osotbspa (Tek Heng Yu) co. Ltd- Gastointestinal

a Dr. K. Balasubbramaniam,1995 studied retailed pice of 22 ite'ms of generic drug

ftom 29 countries in Asia Pacific regron. He found that there was a price

discrimination betwee,n counhies.

The pharmaceutical companies fix a prioe according to the purchasing power in '

the market. Manufacturers reveal drugs price while concealing the raw materials cost

because tansnational industies use fransfer pricing to gain profits from developing

countries. Table 20 showed the price difference between some ge,neric dnrgs,

packaging 100 unit in 4 cor:nties such as Indoneiia, Ndala)6ia, Philiphines and

Thailand. Price is of presented in US dollars of 1991 rate of exchange. From this table

a
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we can see that most of generic drug prices in Thailand are cheaper than the price of

other counfries.

Table 20 Compare drug price among ASEAI{ drug markets'

Countries Indonesia Malapia Philippines Thailand

GDP/CAPITA

(PPP$)1991

2,181 7,400 2,M0 5,270

Drug name Stength

(me.)
o

Amoxycillin*

Amoxil

Cimetidinex

Tagamet

Diclofe,nac*

Voltaren

Propanolol*

Inderal

250

250

200

200

10

40

04

74

t6

34

20

35

L6

29

05

t2

22

29

05-24

17-26

03-12

34

04

40

04

13

50

50

95

25

37

06

56

52

a

Note : * is generic products produced by local manufacturers in Thailand

Table 21 compares minimum and maximum dnrg prices of the same generic drug

in developed counties and developing counhies. The retail price of drug under the

same trade name in developing countries is Lower than that of the developed country

although these drugs come from developed counties as shown in table 21

a
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Table 21 Comparison between maximum and minimum drug price
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t
Developing countries Developed counfiry

Drugnane Strength

(mg.)

Min. Max. %

different

%

different

o

Amoxil

Cimetidine

Tagamet*

Cotimoxazole

Septrin*

Diazepam

Valium*

Diclofenac

Voltare,n*

Eryltromycin

Erythrocin*

Lasix*

Adalat*

Iaderal*

Ranitidine

Zantac*

200

200

480

480

10

10

50

50

250

250

40

10

40

150

150

08

02

L4

06

03

0.14

03

01

02

05

02

02

09

05

03

03

L4

05

23

06

06

0.5

10

2l

2t

06

09

05

15

06

31

52

70

93

63

95

92

116

47

108

110

79

44

66

50

257

1,300

304

950

1,483

L,740

1,060

124

4t4

L,733

778

780

340

733

40

20

95

20

53

46

52

48

52

26

37

33

4l

74

567

s79

233

1,667

32,757

t,633

4,900

2,500

420

L,750

1,420

1,233

4,900

a
1,550

356

84 t7t

284 M6

40

150

Note ; * is fiade name of pha:maceutical products in developed counhies

The result of the survey showed that dnrg prices are highest in Indonesia and

Philippines. Countries with low drug prices were Bangladesh, India, Pakistan, Nepal

and Srilanka. However, the GDP in this counEies was low too.

o
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The reason for the difference of drug pricing are

a. Drug price relates with GDP per head. If GDP increases to10 percent, drug

price will increase to 8 percent, this explains why countries with less GDP have lower

drug prices.

b. The factors that make drug prices different among countries are the

gove,l::ment regulation, the exchange rate, the period of registation the public health

budget, and others. If these factors do not exist, drug prices in each country will be

similar.

Madhu Agrawal, Roger Calantone an{ Robert W. Nason 1998 studied the

competition potential of pharrraceutical manufacturers. They found that besides the

invention of new active ingredients, drug companies also have to embark on new

innovation such as invesfue,lrt. Innovation inoreases a competitive ability in the world

drug market. The researchers compared pharmaceutical industry in USA with Europe

and Japan from 1980-1990 by using Global innovation model. They found that factors

like economic regulation, and industrial market structure can be supportive or

impedimsal to the drug industry in global competition. Thus expansion on innovation

investue,nt affected foreign investnent and world invention.

' No price regulation is an important factor in the increasing competition capability

of pharmaceutical industy in USA because USA has higher per capita income which

enable a larger size of drug market and higher expenses on research and development.

Price regulation has a negative effect on to research and development. Because

manufacturers will used their profit in research and development which help expand

foreign investnent. So manufacturers with hirgh technology are owned by foreigners.

O

a

I
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The world market share related with the number of new chemical entity invention of

new chemical entities depend on usual and development expenditure.

Figrre 2 Global Innovation Model (GIM)

The Minisfiy of industry, 1997 studied potential of pharmaceutical industy in

Thailand by comparing it with neighboring countries. They found that potential high

are production quality, production standard, clean production, protective technology,

value added productively.'Median potentials are management and financial sVstl

production effectiveness, international standard plening and administration,

effectiveness of export management foreign market. Potential should be imJrrove are

products research are development, effectiveness of labor, business information, cost

of production, human resource development, effectiveness in domestic market

o

a

o

Foreign Market

Investrnent

(outbound)

Economic

Environment
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_ management, business improvanent and devolopment. Activities to increase potential
I

are decrease cost ofProduction.

product development for raising value added, research and development, strategic

alliance and environment operation to utrit ISO 14000. Ministry of industry rank

competitive ability among 7 Asian countries found that Thailand is third order next to

Malaysia and Singapore, Indonesia, Philippine, Vietnam and Brunei are in 4m, 5m, 6ft

and 7fr order resPectivelY.

a Mckey c. smith, 1991. contracted competitive model in drug

competitive advantage model of Michael E. Porter. He listed

determinants as shownin figure 3

market using

factors effect

a

t
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f POTENTIAL ENTRANTS
- Economics of scale

- Brand Identity
- Access to Distribution
- Govemment Potcies

Threat
New

of
Entants

a

SUPPLIERS
- Concsntration
- Substitute raw
materials

- Threat of
Forward

Integration

a

Figure 3 Determinants of competitive advantage in dnrg market adapted

from Porter's model of competition

Source : Mickey C. Smith, 1991

From the above model determinants in compdtitiveness of Mickey C. Smith

combined with SWOT analysis, we can explain the current operation of drug industy.

power

BI.ITERS

- Buyer
conce,nhation
-Number of

suppliers
- Substitute

products
-Threat of

Backward
integration

TIIE PHARMACEUTICAL
INDUSTRY

-Number of competitors
-Industry grovrlh
-Product diff'ere,lrtiation
-Exit bamiers

SUBSTMUTES
-Functional simtlarity
-Price/Performance tre,lrd

-Product Identity

a
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It is partly suitable to explain competitiveness in the domestic drug market among

local manufacturers. Competitiveness between local manufacturers and multinational

companies in domestic and foreign drug markets can mainly be explained by using

determinants in Diamond diagrarn.

Vanida Chitman,1993 collected obstnrction factors of pharmaceutical industry

development in Thailand in the world drug market as follow.

a.Domestic e,lrvironment, such as industrial production or pharmaceutical

products are special control products .More than 60 percent of manufacturers do uot

improve themselves to meet the GMP standard.

b. Trade barriers will be quoted because Thailand is a me,mber of Asian Free

Trade Agreement (AFTA).The gove,mment has to reduce ta:ces for noirn products

from 20-30% to S%.Differsntiation of tariff betwee,n Thailand and ASEAN cotmtry

will end up soon.

c. Mechanism to conhol drug price. Drug price is 1 among 20 products which

are controlled by the internal tade division.The ministy of public health has authority

to control drug price by using the National Esse'lrtial Drug List.

Joint venture regulation in Thailand as declared by Dr.Amnua Weerawan

reduced obstnrction of foreign investuent. AS the result of this regulation, there will

be an increase in foreign investuent and more co-operation with domestic

manufacturers to produce raw materials for finished products and export to ASEANI

countries.

$trnipon 1995 recommended the direction to develop pharmaceutical industry in

Phamraceutical orientation such as improvement of finish products, development of

o

a

I
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formulation, development of stability and bloavailability of products. New formula

will be developed from new active ingredient, or mix of more than one active

ingredients in one formula. This improvemont will develop pharmacological action

and new (dnrg) delivery system so that products will have new indication and new

dosage form which may increase the market share too. Further more Thailand has

shength in Eansportation so manufacturers should develop their products for exporting

to ASEAN & China market. He stated the problems of phannaceutical standard as

follows:

a. Proble,ms in process of production of finish products are not equivalent to

original products.The reffion for other obstaole is active ingredie,lrts which cannot be

produced in Thailand. The manufacturers lmport active ingredients from various

sources so their products have inconsistency of quality including packagrng materials

which do not contribute to production development.

b. Personnel insufficiency of skilled worker who can work with high

technology and production process especially staff such as phan:racists, engineer and

operators or workers such as 1gsffi6ians. A part from the questions of insufficiency,

these personnels also lack opportunity to continue education and fraining.

c. Marketing. Thai manufacturers do not have enough competency to expand

into foreign markets b""uor" of non-tariff barriers such as limitation on registratior,

sr.rcharge increasing while domestic drug market share is reduced as a result of patent

act, tax and supportive indushy. Marketing will affect the volume of distribution and

the volume ofproduction too.

o

c

o
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d. Regulations that are improved and axe more complicated which pose a

threat on development such as generic labeling, the co-operation between the

government and the private sector in rosearch and development, govemment

administration, VAT and regishation procedures. Effects from these regulations are

complication, loss and slowness of pharmaceurtical industry development.

The working Soup on industrial restructuring, Minis@ of Industy reported on

March 30, 1998 about the problems of chemical-pharmaceutical industry as follow:

a. Small and medium sized industies use uncomplicated technolory and

lack specialization.

b. Regulations of production, distribution, import and export, standard and

quality control are complicated, non flexible and unfavorable to development.

c. Insufficiency of professionals such asi pharmacists, scie,lrtists and

mechanics both in the amount and ineffectiveuess.

d.Raw materials can not be produced in Thailand. Manufacturers 6ust import

raw materials to produce products which are price contolled in domestic market so

producers resort to import raw materials from a cheaper source. This practice results in

a substandard quality of the finished products.

. e.Development of raw materials, products and packaging are not enough to

support phannaceutical indusby .

f.Export promotion to foreign market is not adequate because of high

competitiveness and non-tariffbarrier such as the condition on drug registration, high

surcharge while domestic market is exploited bypatent drugs.

g.Process ef import-export and ta:res do not support indusby.

a

o

t
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Strength of pharmaceutical industry are:

a. Entrepreneurs are experts of long experience.

b. Skilled labors with conscience in quality.

c. Real capacity is less than full capacrty so it can increase productivity for

export.

d. FDA inspects standard of industry shonger than what is done by FDA in

neighbor countries.

e. Personnels. Academic curriculum especially that of the university produce

high quality of human resources.

Weakness in industry consists of:

a.Raw materials are still imported.

b.Image of some drugs or chemical substances is not accepted in domestic and

some foreip drug markets.

c. Non -sufficient number of personnels.

Opportunity of this industry is as follows:

a Free tade agreeme,nts are varied such as AFTA, APEC. This gives a

chance for manufacturers to export finished products and import raw materials.

b. Amazing Thailand Year is a chance to promote an image of

pharmaceutical products and standard of manufacturers.

c. Regulations of customer announcdment 28L motivate foreigners to invest

in Thailand.

d. Devaluation of the baht exchange rate increases competitiveness in the

world pharmaceutical market.

o

o

a

Copyright by Mahidol UniversityCopyright by Mahidol University



a

Pagamas Maitreemit Literature Review / 76

e. Some raw materials can be produced enough for production needs such as

saline solution.

Threats in phannaceutical industry are:

a. Domestic drug market is small when compared with a number of

manufacturers investnent because some part are occupied bypatent drugs which local

manufacturers are not allowed to produce while other parts are is occupied by

govemment pharmaceuti cal or gani zation and goven:ment hospitals.

b. Regulations about production and [istibution do not support production

development for export for example the regulation on the production of traditional

medicines.

c. Raw materials tariffis higher than tthat of the neigbborhood countries.

d. Non taxiff barriers such as high surcharge rates or non-permission of

registering imported dnrgs.

The Ministry of IndusEy has established 7 visions in pharmaceutical and

chemical industry development. This includes a strategic plan to achieve the visions.

They are as follows:

Vision I The 6esf imfortant vision is an image of Thailand pharmaceutical

products which must be accepted both in domestic and foreign markets. The strategic

plan to attain this vision is an establishment of a drug institute for education and

taining of pharmaceutical technology and quatty control. Also there must be an

institute to certificate drug quality in cooperdtion with foreigners and encourage

awareness of eutrepreneus and their personnel about GMP, ISO 9000 and ISO 14000.

This can be done through public relation and awards offered. Foreign investne,nt or

a

t

o
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joint venture for technolory tansfer to gain value in using domestic products must be

campaigned and lastly the government should promote image of Thai products by

participate in exhibitions or advertisement.

Version 2 Thailand is a center of finished products and some chemical substance

production that are accepted by developing countries. The strategy to attain this vision

is by promoting manufacturers to develop their process to meet an international

standard, gving support in using new technology and machines in production and

quality control. At the same time investuent is done by granting highest privilege to

every region. The govemment should adjust some regulations that hinder industrial

development. Development personnel namely pharmacists and scientists must be

increased both in amount ; ; competeney. Promotion of intemational tade in

bargain system. Promotion operation between private sector and academics to tansfer

and improve tecbnolory in production. Support and promotion on the production of

non-patent drugs still used in developing cotmties.

Vision 3 Thailand is the leader of ASEAN countries in drug and che,mical export.

The value of export in the year 2002 will be 3 times the value of export in 1997. To

fulfiII meeting this vision the government and private sector must work together in

seeking foreign markets; reducing obstacles of export; rendering rights and benefits

granted by the Inveshent Promotion Act; replacing the out of date machinery to

increase productivitg shengthening database on ASEAI.I marketing and tecbnology

improving quality control systern for quicknoss and convenience; upgrading quality

management to intemational standard and GMP; and iieveloping personnel on

intemational marketing for the expanslea of fofeign markets.

o

a
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Vision 4 Thailand will increase 50Yo of its production by the year 2002 to

substitute imported dnrgs by campaigning for recognition of dnrg and chemical of

Thailand; improving process of production and management according to ISO standard

GMP and quality assurance system, improving tan structure and import-export

procedures; promoting joint venture with foreigners to produce drugs; rendering rights

and benefit to manufacturers on plant transfering investuent or the replacement of

machinery; information amd marketing development; selecting market pote,ntial drugs

especially the oFpatent drugs to be produced by local manufacturers as soon as

possible

Vision 5 is the second priority next to vislon 1-4. This vision ilthe nroduction of

some active ingredients with commercial pote,lrtial for import-substitution. Promoting

the use of domestic raw materials such as casisava flour in producing high value added

products. Encouraging the use of some che,mical zubstances which Thailand has

comparative advantage in the production. Development staff on science and

pharmacologyby zupporting cooperation amoqg private sector and education institutes

for techno 1o gy transfer.

Vision 6 Some Thai brand nrme products must gain recognition by developing

countries. This can be acheived by building confidence in the quality of the products

through continuous public relation and advertising; giving financial support and

motivating exporters and distributors; conducting market research on consumetrs'

behavior in target channels for product improverne,nt productr *1 packing that

correspond to consumers' choice; making all,iance or frade agreement to exchange

a

I
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products among developing countries e.g. Thailand want herbal medicine from

Vietnam while Vietnarn want finished products from Thailand.

Vision 7 Thailand will be a source of the production of herbal medicine and

extraction in Asia for commercial products by using modern production process.

Suda Dilokpatanamongkol et al study the needs for haining and development of

industrial personnel from administators and pharmacists. They found that 64.8% of

total number of the factories tain their staffby meansi of leaming by doing 50.8% of

factories have no fiaining. The most mentioned reason is the lack of fraining

organizsls. Second one is the lack of instnrotors and budget. The last reason is the

unconcern of administrators. The desired haining methods are participating in taining

course; or worlshops. Topics required for haining pharmacists are GMP, effective

methods of production and new technology.

Siripen Supkankul et al 1999 study the impacts of W'TO, TRIPS on

pharmaceutical industy in Thailand. They found that TRIPS agreement affected

pharmaceutical industy in Thailand as follows:

a. The increasing of foreign investment in pharmaceutical industry is higher

than other industries-assuming that pharmaceutical industry is a subgroup of chemical

industry. Chemical industy O^.{:* from l3Yo in 1988-1991to 14% tn L992-1998

or 22Yo if economic crisis period is excluded.

b. Technology transfer from hansnational indusky is very little. The only

sfrategy of these companies in moving their production bases is to seek for low cost

resources. Since product development is a courplicate process. It will be done only in

a

t
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the main target countries. Furthermore, the revelation of research and development of

products that required expertise and technolory will create competitors in return.

c. Patent affects a drug price as a result of the protection right. Profits depend

on remaining time of protection from the patent and sales volume and "me too

products". These prices change if there are new local manufacturers. However the

original products are still higher than the imported generic products and local products.

d. Cost ef imForted drugs increasing from the floating exchange rate rn 1997

Drug expenditure in Thailand is partly imlrorted drugs so value increases in

correspondent with an exchange rate. This is true with health care expenditure.

e. The proportion between pate,nt drugs and patent-expired drug in domestic

market. ln 1997 the market share of orieinal products are highest with an increase of

L-6Yo every year. The proportion betwee,n ge[eric products and original products is

33:67 respectively and the growth rate of the value of original product is 2-3 times of

the growth rate of GDP in L977.From 1998 the market share of original products is

decreased by 13.3 o/obltthe proportion is still more than 50%o of total drug market.

f. Drug price control in Thailand. The adoption of patent act and new drug

registration are the factors that affect dnrg pricing in Thailand because it reduces

competitors of multinational companies and also the comlelencV of health

professionals and consumers who can make drug price lower.

Rachot Takolsiru 1999 presented 4 groups of problems in pharmaceutical export

and supportive requirement from the government as follows:

o

a

t Group I Non tariff barriers
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Group tr Image of Thailand in producing substandard phamraceutical

products, value sf imForted drug consuming and standard of products. Developed

countries do not accept products from Thailand because they are not farniliar with Thai

pharmaceutical products.

Group Itr Non cooperation of stratery between public agencies and

govemme,lrt's definite policy for restructuriug the industy, export promotion, and

investnent support from BOI.

Group IV Accuracy indicators. Useful data cannot be retieved

Pharmaceutical products ditrer from other products in that they require considerable

time to market. Promotion of tade names is diifficult; company's naule and reputation

is still mostly stressed. Following are promotion approaches by the government.

Successive plans to restructure the industy by setting up a working

group from both public and private sector, long term goals, and successive financial

support.

Strategy for reducing non-tariff barriers. Increasing marketing

opportunity and fi ghting back non-tariff barriers.

Development of quality assurance in pharmaceutical industy by lsnding

encouragement to enthusiastic factories, promoting standard plants, and supporting

agencies involved.

Promote an image standard of pharmaceutical industry in Thailand by conducting

strategies to show potential to be a leader in dnrg quality among neighboring counties.

' bt Ninsuwan Lelarassamee,lggg concluded some type of regishation bariers to

export as follows

a

I

a
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Tlpes ofbarriers in general

a. Product registation timing approval:

b. Specific labeling requirerrent:

c. Classification of dnrg grouPs:

d. Regisfiation license time:

delay: too long

different in details

differe,nces

too short

e. Documentation requiremelrt for registration process: varies

Dr. Surirat Prajaktum, Rachot Takolsin and Dr. Nin suwan presented

technological problems in export as divided by countries namely:

Malaysia

a- If imported products have no thoapeutic advantage when compared with

other items in the domestic dnrg market, they will not be permitted to registered new

ite,ms.

b. Accept only a long-term study of stability dat4 not accelerated data so

shelf life predicted by accelerated data is reduced to 2.5 years instead of 5 years.

c. Using related substance test as barriers because some related substance

test requires referetrce standard which is expensive and rare. They do not accept the

test reference of standard that compared Rf value.

d. They limit the quota to 5 brand rurmes per ite,m for registation and

distribution in their county. If 5 local manufacturers can produce any of these items

imForted. TmForted items are allowed to register.

e. Some generic drugs axe not perfritted to register e.g. Aspirin,

Paracetamol and Chlorpheniramine. 
--

a

I

e
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f. The government sectors give first priority in drug purchasing to local

manufacturers although the prices are 20 percent higher than imported products.this is

to prevent a dumping of drug prices.

g. The govemment gtves first priority for registration to local

manufacturers.

Cambodia

a. Period of registration procurement takes more than 2yearc.

b. Samples tested for registatiotr are kept for 1.5-2 years so 80% content

decreases due to storage conditions.

c. All items are tested for bioavailability eve,n dnrg belonging to cold

remedies goup are of no exception. n qrire,m*t of certificate of raw materials from

drug manufacturers are made but not from raw material producers. This requirement

proves difficult for manufacturers because sohe test are complicated e.g. Lincomycin

B.P. test that uses histamine test.

Laos

Tmported dnrgs must be registered in other counties and must be

launched at least 5 years before they are imPorted..

Leaflets must be translated into Fre,nch and English.

Prohibition of sodium cyclamate in products

TmForted drugs must state generic names, manufacturing date, and

expiration date in the invoice

o

a

b.

c.

d.

i
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a. Registation of imported drugs was closed with no reason for year.

Transnational companies must set up phar4aceutical plants first before procuring

registration.

b. Trademarks ofproducts from Thailand are copied.

c. Registration documents must be in the Vietramese language.

List of de-regishation drug.

d. Local importers are state <wned companies 6d import license is granted for

1 year.

e. Licenses are divided rnto 2 tlpes according to their duration. These are

- Product registation has a period of 5 years and the regishation process

consiumes considerable length of time..

- Temporary license has a 1 year life and it is not certain whether the

ficense requested will be granted,

Indonesia

a. Promotion and support investuent to establish factories in the country by

requirement that drug plants be set up before importing some drugs, or employ

domestic indusby to produce.

b. Permission to import only products which can not be produced by

domestic industy.

c. Period ofregistation is not consistont.

Philippines

a. Surcharge rate is22% form C.I.F. so imported drug prices are veryhigh

a

o

t
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Export Promotion Department (1995:1018) reported that good such as

phamraceutical products from Europe and USA are beginning to gain market in

Vietna:n because the Vietramese ba-sically favor products from U.S.A.. Besides the

well-known fiademarks of U.S. pharmaceutical products are prevalence here. At

present foreign companies are moving their production base to Vietnam and begin to

gain more market share of Thai products. Foreigner products which axe very popular in

Vietnam are those from U.S.A" Japan, South Korea, France and Thailand respectively.

However there are some weakness. They are

a- The private sector lack information of Vietnamese.market, for example ,

the importers must be government companries. They also lack the knowledge of

Vietram's pruchasing power and a trade risk as well.

b. Lack of successive marketing. Companies run short time marketing so they

are not interested in e,mphasizing the product image from Thailand.

c. The private sector is not interested in embarking on Vietnam market

directly

d. The private sector does not improve the marketing strategy.

e. Limitation of ship hansportatiou which pertains less freight and higher

cost.

Punlapa Sukdaruk , 1996 fZO-gaj predicts that Singapore will greatly develop

according to the year 2000 economic policy. The progress will cover the following

aspects.

a

a
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- Industrial goods production (M2000) to be more thaa 25% of GDP. There will

be a promotion of research and developmmt especially on pharmaceutical industry.

Singapore also attempts to be the ce,lrter of val'ue added manufacturing

- Singapore will be the center of intemational Business HUB - IBH 2000

- Singapore will be the center of inform&tion @2000)

- Singapore will develop small and medf,um enterprises (Local enterprise 2000)

The 5ft National Development Plan of Malaysia (1991-1995) which stresses on the

population increase from 18 million to 70 milliot n 2025 will give an opportunity for

Thailand as there will be an increase de,mand for food and drug consumption. Besides

Thailand also has an advantage in transportation.

Export Promotion Deparfinent suggests that the exporters to the Vietnam market

should have capital, working team, operation means and threats endurance.

Sinchai Kaitkitichai 2000 (126-157) rocommend mission I on research and

development of pharmaceutical production pertaining to standard quality based on self

- sufficie,ncy. The aim of which is to construct a master plan of pharmaceutical

industy developme,nt and be a center of drug research and development in Thailand.

The master plan will contain various approaches as follows:

- Direction ofNational social and Ecouomic Development Plan.

- Policy in Science and Technology development.

- Philosophy of education and higher education.

- Basic need of Thai people.

- Policy and strategy on the development of national public health.

- National drug policy.

a

a

;
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- Drug system and drug development process starting from drug selection, drug

production and procurement, drug distribution, ild drug utilization. Stength,

weakness, oppornrnity and threats of the public sector are as follow:

- Policy/Tvlanagement Administators are not concerned about research and

development. Other factors include: lack of oporation plan and evaluation. There is an

expansion of international free tade. The effect of economic crisis. The hr:man

resource development plan does :rot correspoud with demand. Development of latest

technology is slow. Growth of health care expenditure is rapid. Lack of investrtent

promotion. Non-strict inspection under GMP standard. Lack of vision in the part of

administators both in public and private sectotrs. There is no motivation for research

and development especially quality developrtent. Increase competitiveness both in

intemal and external market.

- Combating on counterfeit drug. ACCSQ will stess on technical procedure

and requirement. lnpacts are tl:at enteprenours'have to study and ir,p',sve their

production to meet the required standard. Competition will increased due to non-tariff

barriers. However, it is a chance for high potontial producers to expand their export

(Mongkol at Songkl4 1999:1-5).

Jomjin Chantarasakul 1995 suggested the pharmaceutical indus@ model in the

futrue that it should have specialization. The development of drug industry depends

on:

a. Supportive policy for research and development.

b. Supportive policy to <i 'elopment quality of drug in Thailand

c. Change ofpatent act and drug act.

a

a
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d. Generic rutmes.

e. Pharmaceutical academics.

f. Personnel

Literature Review / 88

g. Operatic and form for dnrg market.

h. ASEAI'{ free tade area agreement

i. Cost ofproduction

It is suggested that the gove,mment should increase its role in public sector

O revolution to have more effectiveness, oonduct tariff press negotiation with

neighboring country to reduce non tariffbarriers, select target industry to continue the

developmenl l* 
and establish human resoUrce developme,lrt institute to reduce the

problems of insufEcie,lrt personnel.

I

a
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CHAPTER III

MATERIALS A}[D METIIOD

Research design

This study used quantitative and qualitative research design:

3.1 Quantitative study

Quantitative method ha." an objective to (a) view modem pharmaceutical

industry in Thailand. (b) Calculate domlstit too*". cost in drug production for

comFarative advantage of 10 selected dnrgs studied to assess potential for self-sufEciency.

(c) Calculate term of tade for price compelritiveness of ll selected drug::.studied for

export potential to ASEAI.{ counties. 3 items are studied to ascertain potential for both

self-sufficiency and export). (d) Calculate capacity increased for self-sufficiency and

export. Volume and Value of production is collected for the past 3 years from 1996-1998.

3.1.1 Population for quantitative study

Population studied by quantitative is 176 licensed pharmaceutical manufacflrers

of 1998. One hr:ndred and twenty seven factories are located in Bangkok and the 49 are

located in the other provinces. Tht- 'factories are divided into three sectors.

- I Academic factory from Mahidol University

- I state enterprise Government Pharmaceutical Organization

a

a

e
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- 174 Private factories, L25 ae located in Bangkok 125 and the other 49 are

regional.

The total population is 169 factories. Other 7 factories are excluded from the

population. The reasons are as follow:-

a. N.P.L. Co. Ltd. is license withdrawn.(News from FDA no. 115i1999)

b. Standard Pharma Limited ParCIrership closed down business.

T.O Chemical, T.O Pharma and T.O. Lab belongs to the same owner-

New Life Pharma Co. Ltd. is oo-operated with Neoplast Co. Ltd-

Unichem Pharmaceutical Co. LJd. closed downbusiness.

Amorrkiat Trading is co-operated with Bangkok Lab and Co"-.ti" Co.

Ltd.

3.1.2 Tools for quantitative data

t a. Questionnaires are divided into 2 parts. Part one is general information of

pharmaceutical industry. Data collected are to be used to describe present situation of this

industy e.g. pharmacological goup of produots, capacity, capital, pharmacists. Part 2

concems information of 18 selected drugs e.g. price, volume of production and cost of

production. Outa required for calculating domestic resource cost (DRC), the index to

indicate comparative advantage.

b. An application form of 11 selected drug to study exfol potential to ASEAN

cor:ntries namelyBrunei, Cambodiq.Indonesia, Laos, Malaysia, Philippine, Singapore and
t

Vietram. This data are required for calculating tonn of frade.

a
c.

d.

e.

f.
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Note : see appendix

3.1.3 Evaluation of tools

Pretest the first questionnaire by contacting with plant managers- Twelve

managers'response are collected. Procedures aro as follow:

a. Questionnaires are sent by registered mail to 12 factories that accept and agree

to answer and make recomme,ndation within deadline (April, 30, L999). The factories are

- Government owned factory- GPO

- Private owned factories. They are

- 3 joint venture factories

- Olic (Thailand) Co. Ltd.

- Glaxo-vidyasom Co. Ltd.

- Thai Osuka Co. Ltd.

- 8 factories which produce tablets and capsules they are

- Thai Nakom Pathom Co. Ltd.

- A.N.B. Co. Ltd.

- SilomMedical Co. Ltd.

- Sang thai Medical Co. Ltd.

- Medic Pharma Co. Ltd.

- Public Pharma Co. Ltd.

- Udomporn Phar:na Co. Ltd.

- Seven stars.

o

a
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b. Results.of,pretest

The questionnaires are retumed from 11 factories equivalent to 91.67%

Because the questionnaires are open-ended when the respondents are requested

to supply their own information, it is then not possible to evaluate the correctness of the

information given. So it is evaluated from the correctness of the questionnaire questions

and the respondents' understanding. This is done by evaluating grammar acouacy and

comme,nt from the respondents.

Question l1e wholesales price equals to all factory price of 1996, dosage form

should be separated from name of drug, definitlon of factory price either include VAT or

not stated.

Question 12ft Some -factory filled value of capacity as percent (If capacity

wanted as valuas, informant use more time thau pretest). Unit capacity is real production

in 1998.

Question 13e Real capacity in each items can not be calculated so real capacity

is actual amount ofproduction in 1998.

Question 14m Volume of production in weight can not be answered by some

factories because they did not have a record. Vohrme of production in 1996 catnot be

searched in some factories.

Questionnaire part2,Details in cost of production make the infomrants confuse.

' These details are not effect calculation DRC Only cost strucflre of production may be

unclear but conve,lrience of informants is more imFortant, Value of cost are provided as

both per pack and per lot.

a

a
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c. Suggestion from Informants

- Researcher should cut offsonrre questions that are not necessarybecause

this questionnaire require a considerable time to answer and it depends on collaboration of

the informants.

- This questionnaire should be sent directly to the owners because the data

involved many depafrnents and some data must be allowed to disclose by the owners.

-Dataon cost of production is oonfidential. Some organizations had done

a previous research on this and received few retums so this questionnaire may not receive

the full information.

d. Adjusme,lrts of l't questionnaire are asi follows:

-Add export plan column together wilh the reason why or why not

export.

-Combine all 18 selected drugs tables into to be in one and they should

take only one page. Examples are factory prico and volume of production which is the

same in each table.

lnprove cost of production table by reducing the number of tables and

make them easyto fillout.

-Add definition and explandtion to ensure correct understanding but

exclude details of each items, cost of production because if the details limited do not

correspond with the factory's data, they might not fill in this part. Hence the cost of

production might not be completely filled.

a

a
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,Use defferent colours for different pages of questionnaire. Use yellow

papers for part 1 and green paper for part 2. This is more athactive and easy for the

researcher to work out.

3.1.4 Control for error

Confiol eror in sampling, collecting databy

a. Reduce sampling error in the first goup of sampling by using inclusion

criteria that researcher expect that the factory passed this criteria will give available data.

b. Reduce information error by counter check price lists of the companies. For

example information on the production volume of 18 selected drugs are collected from

information gvmbythe respondents and from oalculation.

3.1.5 Process used in collecting data

I. Collecting databy using the first questionnaire from June L,1999 - December

31, t999 are conducted as follows:

u The letter of inhoduction $igned by president of TPMA Qaruroj

Dankiatkong) sent together with first questionnaire

b. The first questionnaires wetre sent by registered mail to 176 drugs

manufacfires who received license for operatiou in 1999. Two other factories permitted in

1998 did not ask for license in 1999. They'rFere Norvatis Co. Ltd. and HLP Limited

partrership. Two more factories were permitted n 1999. They were Umeda Co. Ltd. and

F.E. Pharma Co. Ltd.

Before distributing first questionnaire, the researcher had contact with both

production and marketing managers by tele,phone or in person to explain the research

a

o
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objective and assured them for confidential of data. Follow up will begn in 3 weeks after

distribution. This is to ascertain whether the faotories had received this questionnaire and

request their cooperation in answering it.

Follow up first questionnaire. There rvas a delay from some factories due to the

midyear inventory check up or GMP inspection so they could retum the questionnaire

after 2 weeks. The questionnaire from26 factories or equivalent to 14.77% were reh:med

from 176 factories. The researcher began to follow up on June 30 by

a- Contact directly with plant managers by telephone whether they received the

questionnaire and requested them to return the completed form to researcher. If they do

not researcher would send it again Uy registered mail.

b. Contact directlythe staffto follow up the questionnaire. If the manager did not

receive it, researcher would send it agatnby regiStered mail.

c. Contact 59 factories that did not acquire GMP certificate in tablets and

capsules in 1998 by telephone to ask whether they produce tablets and capzules or not.

Researcher assumed that the factories that did f,ot produce tablets or capsules might not

answer the questionnaire because the 18 drugs selected for the study produced tablet or

capsule in dosage forms. Since these factories did not have any data so they did not retum

the questionnaire. Researcher requested the,m to retunr their questionnaire whether it was

answered or not.

d. Joint meeting with professional orgamizalien to follow up the pharmacists who

were owners or workers in dnrgs factories. In addition researcher participated in the

o

a

a
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meeting with associations involving in drug industry to meet with some owners or

managers.

e. Follow up through drug representatives by gving them the questionnaire to

see whether their bosses had received it or not. In case their bosses did not receive it they

would be given another copy.

f. Send the first questionnaire to tho 121 factories who did not retum the

a previous one to the researcher on November 2,1999

tr. Collect wholesale price of 11 seleoted drugs studied for export potential as

follows.

a. Wholesale price of 11 selected drugr studied for export potentiat in domestic

market collected from price lists of drug companlss

b. Wholesale price of 11 selected drug studied for export potential in foreign

dnrg markets from certain resource by:

- Contact the representatives of dnrg companies in that country to survey

the wholesale price from drugstores or drug companies and record them into the forms

provided.

- Contact commerce ambassadors in ASEAI.I for the wholesale price of the

drug or request them to recommend the one who can help to grve the information. The

price list forms are forwarded to survey these data.

3.1.6 Statistical Analysis

Statistical analysis is divided into 4 sectflons. They are

I

a
I. Researcher use program SPSS/PC computer. The statistics employed are
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o
- Descriptive statistics to show an overview of modem pharmaceutical

industry such as percent, mean, standard deviation and range'

- Correlation which amlyzed relation with independent variable which is the

member of pharmacist with dependent variables which are drug goup and the number of

registration drug.

- Mode is used to indicate stength, weakness, opportunity and tbreat by

I grouping score to 3 level positive, zero andnegative for evaluation level of S, W, O, T in

drug companies comparison in each factors. In addition using mode in Delphi lsshnique to

present percent of possibility and nr:mber of years.

- Factor analysis used to clariff items represent content explain factors of

effect S, W, O, T

- Multiple regression was used to estimate value of drug production in 1995-

2}O2.These values used in calculation volume of production increased n2002 for import

substitution and extend export.

tr. Comparative advantage derived from calculating domestic resource cost

(DRC)

Procedures for the calculation of Domestic Resource Cost : DRC

a. Domestic and foreign cost conducted from the first questionnaire input-output

table is not used because the value in this table represent overall pharmaceutical industy

while 18 selected drugs vary in dosage form as the researcher wants some details in

production cost such as active ingredients , non active ingredients, packaging materials,

direct and indirect overhead so data from manufacturers are used.

a

I
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b. Direct domestic and foreign cost conducted from the first questionnaires. The

domestic or foreign cos! for example raw materlal cost, the foreign cost although they

bought from the dishibutors in Thailand so thero are no indirect domestic and foreign cost

in table 52.

c. Exchange rate conducted from report of the committee to study and suggest

procedure increase effective,ness of national financial manage,ment point 178. The report

stated that as on May t3, LggT effective exchange rate is 25.85 baht per one US dollar and

the real effective exchange rate @ER) is 26.10 baht per one US dqllar.

d. Market price determined from average factoryprice in 1996 from first

questionnaires because this value is the manufaoturers direct sale price. If the factoryprice

in not available, calculation will be done on wholesales price of 1.996.

e. Calculate DRC byusing formula

DRC : Domestic direct cost

(Price -Foreign direot cost)/exchange rate

Calculate domestic resource cost per real effective exchange rate

if DRC/ EER < 1 This show that drug has comparative advantag. orprodr.tion of

this drug has opportunity cost or domestic tresource cost less than 1 unit of foreign

curency received.

DRC/EER > 1 shows that this drug has opportunity cost or domestic resource cost

higher than I unit of foreign curency received.

o

I
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o
III. Potential for export is calculated through the term of trade by using

Procedures as follows:

Procedure in calculation term of tade

a. collecting wholesale price of drugs in ASEAI'{ counfiies such as Brunei'

cambodi4 Indonesia, Laos, Malaysi4 Myanmar, Philippines, singapore and vietnam

from distibutors in each county tbrough dnrg representatives and commerce ambassadors

ofeach counbY (see aPPendix)'
o

b. Collecting wholesale price of dnrgs in Thailand by calculating aYetage

wholesale price from the price list of the companies'

c. Transportaion rate and insurance rate conducted from those regulated by the

customs deparhent which is 10 percelrt of total production cost for insurance rate and 5

perce,lrt for tansPortation fee. .

d. Calculation term of trade by using fbrmula

a

Tenn of trade in county A: wholesale prlce of drue in country A x100

Whole saleprice of drug from Thailand

When term oftrade in countryA is more than 100 it is called'Tavorable movement".

This means countryAwill gain if it imForts dnrg from Thailand.

Tenn of trade in cciuntry A< 100 is called 'tlnfavorable movement". This means A

will loseprofits if it imports drug from Thailand.t
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t
IV. Potential for self-sufficiency and export expansion'

Procedures of the studY comPrise:-

a. Collecting data

-Value of production and import of each phannacological Soup from 1990-

1995 from EDA.

-value and volume (tablets or capsules) of L8 selected drug from 1996-

^ 1997 fromDrug Control Division, FDA.
a

b. Dividing 18 selected dnrg by custome,r code to 3 groups because data from

EDA does not contain export value of the 6o11swing drug groups.

Gioupl Antibacterial is dnrg in cr.tstomer code 3004.200-O}4that consists

of Antibiotic , other chemro therapeutics group belongs to FDA data- Drugs in this goup

Amoxycillin 500 mg.

Ampicillin 500 mg.

Cefalexin 250m9.

Ketoconazole 200 mg.

Mebendazole 100 mg.

Norfloxacin 200 mg.

Group tr Vitamin is customer code 3004.500-000 consisting of

pharmacological goup Vitamin & Antianaemia such as

t

o
-VitaminBl612
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Group III is customs code 3004.900-000 consisting of drug in

pharmacological Soups Alimentary, Cardiovasoular, Antihypertension, Respiratory'

anti-inflamm atory, Analgesic such as

e Antacid

f Bromhexine 8 mg'

g Cimetidine 400 mg.

h Diclofe'nac 25 mg.

i Glibenclamide 5 mg.

j IbuProfen 200 mg.

k NifediPine 5 mg.

1 Paracetamol500 mg.

m Piroxicam 10 mg.

n Ranitidine 150 mg.

c. Estimation value of production, import and export of each group in b. by

using statistical method of linear regression.

d. Calculation values of production, imports and export by using proportion

according to custom's code and EDA's groups with an assumption that proportions of

export is the same as proportions ofproduction.

e. Estimation the increased volume of production by using an average price per

unit in 1997 and the exchange rate 
.40.921Baht 

per US dollar because data from FDA

were those of the 1996-L997

o
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f. Percent of drug production increase n 2OO2 is based on capacity data of the

first questionnaire and volume of import from fhug control Division of FDA' These data

are used to arLalyze.

potential for self-suf5ciency 2002 =Volume of productiorg}}Z +2(Volume import 2002)

(import substitution)

Potential for export : Volume of production * 3 (Volume of export) - Volume of export

Q0o2) (2002) (tee7) Q002)

3 items of drug studied on self-sufficiency and export

= Volume of production + (Volumeimport)l2 + 3 (Volume of export) - Volume export

Qoo2) Qoo2) (Lee7) Qo02)

If percent of real capacrty can increase QOO2) more than the perce,lrt volume of

production 2002 rncreased, Phamraceutical industy in Thailand has potential for self-

sufficiencybyusing capactty in 1998 is yearbased.

If percent real capacity can increas e 2002less than percent volume of production

2002 ncreased, Thailand still imports that items and can't extend export to reach target.

3.2 Qualitative study

Qualitative study is conducted after the quantitative study. -It consisted of 4

t techniques used as follow.

a

a
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3.2.lswoTanalysisisusedtoanalyzestrerrgth,weakrressopportunityand

threats of domestic pharmaceutical industry in Thailand.

3.2.ZDepthinterview is used to collect opinions of private entrepreneurs about

policies, problems and future trends

3.2.3 Delphi technique is used to forecast possibility future model of this

industy.

3.2.4. Focus Sogp discussion is used to brain storming private and public

sectors' opinion for the development of pharmaoeutical industry in Thailand.

. 3.2.5 Docgmentary data on production, import and export of the past l0 years

from 1987- L997 arcused in the calculation because it is the period of social and economic

developmelrt plan phase 6-7 which emphasi4ed on export promotion.

3.2.1 SWOT analysis

I. Sample size

The first group of sample consisted of M owners or managing directors or

marketing managers selected from 169 factorles by using inclusion criteria to conduct

SWOT analysis. This sample consisted of 23 factories who returned 1't questionnaire. 6

factories who exported but.did not retunr the questionnaires and 15 factories did not return

the questionnaires (See appendix). The 2"d inolusion criteria were deleted because iew

questionnaires were retumed in the scheduled period. Researcher added criteria " The

company which has export or will exportation instead of the second one as follow:

Inclusion criteria:-

t

I

t
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-Modem finished pharmaceutical producers at least 1 item in 18 selected

items whateverkind of production.

-Factoriesthathavebeenexportedorplantoexport.

-Thai's stockholder more than 50% of capital registation.

Exclusion criteria:-

- Factories that denY to involve

tr. Tool

checklists for swoT Analpis sent to pharmaceutical manufacturers in

Thailand. This data required an evaluation of present situation and issue in focus goup

discussion as follows:

a) Intenrat analpils consists of many factors e.g. orgaaizational

resource, manageme,lr! marketing, research and development, penionnel. Data collected

for evaluation stre,ngth, weakness of manufacturers.

b) External analysis both macro level consisted of economic, social,

politic, technological, law and cultured factors include foreign affairs. Analysis industial

level consisted of elrter-exit the industry, competition Eunong business, consumer

requirement, supportive.industry once govemmelrt roles. These data required to evaluate

opportunity and threat of this indusby.

Note : see appendix

Itr. Validation of checklist for SWOT analpreis

Pretest checklist of SWOT Analpis by sending this checklist by mail to an

expert who is marketing manager of foreign company and the special guest lecturer in

I

I

t
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issue SWOT Analysis in faculty of phannacy. This expert will fill and comment this

checklist.

IV. Conhol for error

Contol for error in sampling by setting inclusion criteria. This criterion is

expected to scresn the relevant data from factories'

V. Collecting data for SVfOT anallcis

Collect data with checklist for SWOT Analpis begn on June 24, 1999 -

December 31, lggg. Sending checklists by registered mail to marketing managers in

manufacturers that have Thai's owners (first somple). The letter of intoduction signed by

co-advisor deputy professors Sinchai Kaokittichai. Until July 31, 1999 the checklists were

returned from 14 companies or equal 32.55%. Researcher beeins to follow up at the same

time of depth interview.

M. Data analysis for SWOT analYsis

Data analysis is done by statistical method as follow:

a. Mode is used in present stength, weakness, opportunities and threats. The

data is divided t1 ] erouns by scale to positive EtouP, zero group and negative group.

Score is used to compare level of each factor.

b. Factor analpis is used to explain Soup of factor in pontexts.

3.2.2 Depth interview

I. Sample size

I

t
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second group of sample was drawn from the first group' This goup is the

experts studied by depth interviewed and Delphl technique. Besides the inclusion criteria'

the researcher added critical incident techniques by encl0sing forms to the first group to

recommend 3 factories of large and small size manufactEers in each level' The second

groupourconsistedof}gmanufacturersin4provincesasfollows

- BangkokmetroPolitan

- Nakorn Pathom

- SamuthPrakarn

- Samuthsakorn

28factoriesagreedtobeinterviewed(Seeappendix).

tr. Tool

The tool for in depth interview is a question gulde for interviewing the owners or

managing directors of manufacturers. This form consisted of prese,lrt sifuation, problems

and obstacles, supportive age,lrcy, future plan and suggestion

Note : see appendix

Itr. Validation of question guide

pretest questions gulde used in interviewing were confirmed by advisor and

interviewed by researcher. This question gurde required more than 2 hours t6o complete'

Also informants avoid replyrng some questions and ignored some others so researcher

condense a number- of questions. This a-djusffient help shorten the tihe and informants

could supply ideas according to the outline e.g. 
'prbsent situation and impact from

o

a

t

Copyright by Mahidol UniversityCopyright by Mahidol University



Fac. of Grad. Studies, Matridol Univ. Ph.D. (Med. and Health Soc. Sc.) / 107

o
government policy future tum, Recommendations to government and private sector for

development this industry include possibility to reach Ministry of industy goals.

IV. Collecting data for depth interview

Collecting data by in depth interview is conducted with the owners or managing

directors orrepresentatives from August 3 - September20,1999. The work includes:

a- Contact the informant by telephone for the available appoinment (second

I sample). 28 lm29 companies gave their consent

b. Send the question guide with the letter from researcher to them because they

need to prepare some information.

c. In depth interview the owners, managing directors by employing face - face

individual or group intenriew arranged by parrel intenriewers (researcher and assistant)

and depth structured and non-directive interniews. To save time tape recording were used

in recording the conte,nt of the inte'l:riew.

a V. Analysis data from depth intenriew

Evaluation qualitative data acquired by interview to ascertain modem

pharmaceutical indusfiyin Thailandwhich is classified into 3 groups as follows:

- Group I factories that could continue operation

- Group 2 factories that continue oporation under certain conaitions.

- Group 3 factories that have to stop operation.

3.2.3 Detphi technique

t I. Tool
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Checklist of Delphi technique to gather the respondents' opinion about the

possibility and duration used in development and restructuring phamraceutical indusbry to

reach their goals. This data are summarized and presented as issues for focus group

discussion. The checklist was interpreted to 7 stateme,lrts as follows:

Stateme,nt 1 Characteristios of industy composed of 4 issues

Statement 2 Manage,melrt composed of 5 issues

Statement 3 Competition in dnrg markets composed of 7 issues

Statement 4 Production cgmposed of 7 issues

Statement 5 Institute for drug developme,lrt composed of 4 issues

Statement 6 Role of govainme,lrt composed of 6 issues

Statement 7 Collaboratio4 between governme,lrt and private sectors

composed of 5 issues

tr. Validation of checklist

Pretest question guide used in Delphi technique by advisor approval and tested

with 2 managers byresearcher. This question guide is a condense number of questions and

grouping in 7 statements namely

a. factory aspect composed of 4 questions

b. operatior.o-ror.d of 5 questions

c. marketing competitiveness composed of 7 questions

d. production composed of 7 questions

e. development institute composed of 4 questions

f. govenrment action composed of 6 questions

o

I

t

Copyright by Mahidol UniversityCopyright by Mahidol University



a
Fac. of Grad. Studies, Mahidol Univ. Ph.D. Med.andHealth Soc. Sc.) / 109

g. collaboration of public and private sector composed of 5 questions

Itr. Collecting data by Delphi technique

Data collection of Delphi technique was carried out 3 times from october 1 -

December 3t,1999 as follows:

a- After in depth inte,l:niew, researcher used question guide to gather some ideas

from the experts (second sample) to forecast funre model of pharmaceutical industry by

using open-ended questions about possibility (percent) and duration (years)' Furthermore

they can add some ideas about future model and the reasoffi for their suggestion.

b. Convert data into numeric number and calculate mode of each answer. Then

forwarded the result to the experts to approve or change their ideas for the second time'

Researcher asked the,m to retum the2"d checklist within October 31, L999- Procedure was

repeated for the third time as done in process b.

IV. Interpretation data of Delphi technique

Evaluation data from Delphi techniqrle This data included in mode. The results

were presented in the form of percent of possihility and duration (year) which were most

chose,n by the responde,lrts.

3.2.4 Focus group discussion

[. gamFle size

The third goup of sample comprised representation from the manufacturers in

the second goup and those from the government agencies and non-govemment

organization interviewed by the second sainple. This third group brainstormed on the issue

o

a
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of pharmaceutical industry development. They consisted of 14 representatives from L0

agencies as follows:

Govemment Sector

Ministy of public health

- FDA secretary general 1

- The director of drug control deparhent 1

- Drug control departue,nt ofEcer 3

- Govemme,nt Pharmaceutical Organization 1

Ministry of Finance

- Customs departuent I

Ministryof commerce

- Economic commercial departuent 1

- Export promotion depaltuent 1

Ministy of Industry

- IndustryPromotion departuent 1

Ministry of State University

- Faculty of Pharmacy I

Prime Minister Secretary ofEce

- Board of Investuent 1

' 
Private Sector

- Thai Phar::raceutical Manufaotures Association I

- Industrial Pharmacist agency 1

e

t

t
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II. Tool

a. List of issues used in focus $oup discussion. The ideas were interpreted to

recommend on establishment of strategic plara for developing pharmaceutical industry in

Thailand.

b. Question gurde used to interview representation of orgwizations that did not

participate in focus group discussion.

m. Validation of issue ''

ModiSing issues and question in focus goup d^iscussion by presenting

firndarnental issue to advisee committee

IV. Collecting data

Collecting ideas from focus groups ditcussion on March 27,ZOOO as follows:

a. The inviting letter signed by the 0hairman of the surrisulrrm committee to

group 3.

b. Proceeding on focus group discuspion at Chainatnarenthom meeting room

building I FDA at 13.30-16.30 p.m. Writing, tape and video recorder record the

information.

c Sending an interview request to the nepresentatives in the agency that did not

participate in focus goup discussion by registered mail signed by the chairman of

curriculum committee

d. Interview representative of GPO, Director of export service deparfinent and

head of 6e investnent promotion unit by using question gurde (see appendix).

V. Interpretation data of focus goup discas$ion

o

a
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Data from focus Soup discussion concluded the ideas of participants and

recorded by writing, observation and interniewing of the representatives who did not

participate on March 27,2000.Issues concluded were

- Proble,ms ofpharmaceutical industry at present

- Co-ordination between involved agencies

- Research and development

- Information

- Collaboration of tri parties

3.2.5 Secondary data collection

Collect secondary data from

L Data of wholesale price of dnrgs in domestic market as obtained from the price

lists of companies

tr. Data of the nr:mber of manufacturers, value of import, production and export from

resource as follows:

- Custom departue,nt, Ministry of Finance

- Drug control departuent FDA, Ministry of Fublic Health

a

I

I
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Table 22 Methodology

Study Sample Objectivesdesign source

Frl
D)o
;
t-+J

ot-t
!)a.
;
to.
(D
U)

D)

p.
o
e

pnmary
data

r,2uanti-
tative

study

- Population studied is 176 modem
pharmaceutical manufacturers which
have licensed in 1998

Filling the Question-
questionnaires which naires
are mailed and
returned by mailing.

l. collecting general
information
2.caculating
comparative
advantage
3.calculating term of
trade
4.evaluation potential
for self-suffrciency

seeondary
data

- Dnrg C-on*rel Division, Food and Dnrg
Administration, Ministy of Public
Health
- Custom Departrnent, Ministy of
Finance
- Thai Pharmaceutical Manufacturer
Association
- Other organizations such as MS,
Universities in ASEAN countries

and

l.cafcuhting domestic
cost ofproduction
2.calculating term of
tradeofll selected
drugs studied potential
for extend export to
ASEAN countries.

FU

p
?
t-\
(D

F
E)

o.
(D
S)

aop
(Ap'

u)
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Table 22 Methodology. (conr.)
Study Data
design source

FU
E)

(rc)

P
ts
s)
IA

o)

Ho
(D

ts

lirst group of sample are the owners, manager swor Analysis checklist
deputy or managers of 44 manufacturers from
176 mandfacturers which achieved inclusion
criteria. r

-Analysis current
operation

Second goup of sarnple are the orr{lers,
manager deputy or managers of 2o

:

In depth
interview

Guide
question

-Evaluation
problems and
obstruction in drug
industry

Quali-
tative
Study

pnmary
data

manufacturers from 176 manufacturers which Delphi
technique

Checklist - Forecasting funre
model of drug
industry
- Conclusion the
issues for focus
group discussion

achieVetl inclusion criteria and incident
technique.

Third group of sample are representatives from - Focus goup
discussion
- In depth
interview

Brain storming the
opinions about
direction of drug
industry
development

o)
oFl
p)
U)

P
A

(D

oo.

5

public and private agencies, I person from each
agency such as TPMA, PPA, representative
from manufacturers, BOI , export prirmotion
deparhnent, custom department,. industial
promotion department, FDA, University and
the GPO.
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Table 23 Schedule of studying after defense proposal

May June July Aug SeP

00 00 00 00 00
July Aug Sep Oct Nov Deo Jan Feb

99 99 99 99 99 99 00 00
Apr
99

Mar Apr
00 00

May Jun
99 99

Activities/ Month

1. Literature review

2. Collecting data by

questionnaire .

3. Collecting data by checklist

for SWOT Analysis

4. In depthintervie r

S.Collecting data by Delphi

technique 3 times

6. Focus group dissussion

7. Collecting secondary data

8. Data analysis

9. Report writing

10. Advisor committee

comment

I l. Defencq

E
o)o
;
l*)

ot-t
o)o.
a.+
Fo.
oI
!0

o.o
e
s

+."

FU

p
?
llr
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F
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H
|l{
(D
S)
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(A
c)i/

!-ut

e
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CHAPTER TV

RESIILTS

Results from the study of the potential for self-sufficiency and export of modem

phannaceuticals in Thailand by quantitative arnd qualitative methods can be divided

into 4 parts. 
:.

Part I The status of the pharmaceutieal industry at present and in the future that

consists of:

4.1 The curent parameters are location, capital registered, form of legal

organization, ntrmber of persons engaged, period of operation and standard of

factories.

4.2 Opaattons are co-invesfuen! tlpe of production, formulas, capacity, curent

operation and problems.

4.3 The future trend of tt.tn r*u.eutical industy is a tend of .d:velopmeng

future model and direction of development.

Part2 Potential for self-sufficiency consists of:

4.4The cost stnrcture in the production of 10 selected drugs.

4.5 The comparative advantages and competitive advantages.

4.6 The capacrty necessary for self-sufficiency.

4.7 Policies affected by self-sufficiency.

Part 3 The potential for expgfr consists of:

4.8 Export and plans to export. 
rg"

C
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4.9 The cost structure of 1l selected drugs.

4. I 0 Comparative advantages.

4.l l Price competitive and competitive advantages.

4.l2The capacity increase for export.

4.13 Policies affected by export.

Part 4 Sensitivity analysis

4.1 4 The sensitivity of variables in comparative advantage

4.15 The sensitivity of variables in terrrs of trade

Part L The status of the pharmaceutical industry at present auld in the

fufure.

4.1 The current status of the modern pharmaceutical industry

4.1.1 Location

Table 24 n the appendix shows the pattetn of distribution of establishments. 53

' factories or 77.94Yo are in the Bangkok Metropolitan area. Others are in the vicinity

e.g. Nonthaburi, Nakornpathom, Samuthprakarn and Pathumthani and the central

region e.g. Rachaburi. Most of the factories aro in Bangksft because trans;iortation of

raw materials byship is nearby.

4.1 .2 Caprtal registered

Data concerning registered capital of modern pharmaceutical manufacturers

shows ttrat most ofthem are small management entrepreneurs because 38.2yo have !-9

t million baht of registered capital followed by 30.9% who have tO49 milliol baht of

t

Copyright by Mahidol UniversityCopyright by Mahidol University



a

Pagamas Maitreemit Results / I l8

registered capital. 13.2% have more than 50 million baht of registered capital and only

4.4Yohave more than 100 million baht of registsred capital (table 3l in the appendix).

4.1 .3 Legd, or ganzation

The form of legal organization of the manufacturers who re'i--ned first

questionnaires is as follows. The proportion of [imited companies is as high as 85.07%

or 57 factories, followed by limited partnerships (10.45%), public companies (1.49%),

juristic partnership s Q.a9%) and state enterprisos with the same proportion as shown in

table26 in the appendix.

4.1.4 Persons engaged

Most manufacturers 
!SO.tZi) 

were medim scale employers with more than 20

personsi engaged (table 25 in the appendix). The number of pharmacists engaged in tle
' ra

industry are 2-4. This number does not relate wlth the number of formulae of tablets or

capzules (r.138, .058) but is more related to fie number of liquid formula (r:.260).

because of the cancelation by the FDA of the ptoportion of the number pharmacists to

the number of formulas as shown in table 27nthe appendix.

4.1.5 Period of operation

Table 34 in the appendix shows that 45.59Yo of manufacturers have operated for

more than 30 years while one factory has operated for more than 100 years. The rest of

manufacturers who filled the first questionnaire have operated in each per.od. 14.71%

of manufacturers have operated for 20-29 yeans and 22.06% of manufacturers have

operated for 10-19 years. In 1989 pharmaceutipal establishments were affected by the

patent act, GMP certificate and commodity refuiations lr-1979 so the number of

manufacturers which have operated for 5-9 years is about 5%.

I
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4.1.6 Standard of establishments

Data from the FDA about manufacturers tthat received a GMP certificate shows

that of the factories that returned questiondaires 86.76Yo have received a GMP

certificate. 27.94% received GMP certificate 5 dosage forms followed by 17.65 who

received group 6. I factory received a GMP certificate group 1. 13.86% of

Manufacturers did not receive a GMP certificate. All factories that filled in the

questionnaire received a GMP certificate in tablet and capsule group (table 29 h the

appendix).

51.47% and,35.29%of manufacturers received a GMP certificate for I year alrd2

years respectively which corresponds with data of the FDA that most of the

establishments received GMP certificates for I year. Another reason to e4plain why the

number of manufacturers which ditl not receive GMP certificates is less tlan the data of

the FDA is because most of the manufacturers ready to fiIl the in questionnaire had

received GMP certificates (table 29 nthe appendix).

4.2 Operations

4.2.1 Co-investment

Table 30 .shows that most manufactutrers (82.4%) that filled in. 
the 

first

questionnaire did not invest with foreign countries, while 9 factories or about 13.2%

invested with foreign countries. Joint venture faotories had from I million baht to more

than 200 million balrt of registered capital. Foreign countries that invest are Japan,

Switzerland, The Philippines, etc.

a
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4.2.2 Type of production

Operation information show that about 83.8% of manufacturers produce their

own brand name products followed by 20.6% of manufacturers who are employed to

produce Thai's own brand name products. About ll.8% of manufacturers are

employed to produce generic name products according to the employers arrd l03Yo of

manufacturers are employed to produce products by multinational companies. Data

from the fust questionnaire show that I factory produces more than I type cf product

but most of them produce their own brand namo products. Sometimes they produce by

order from otler employers because they have residual capacity of machines, personnel

and equipment. The pattern of employment by the factories will follow the formulation

of employers or they register the formula for employers too.

4.2.3 Forrrulas

Patterns of production show that the manufacturers produce every group listed in

the GMP guidelines such as liquid dosage form productionTl.TYo, tablet dosage form

l).sgyo, capsule dosage form 63.24Yo, creamt and ointmefi 58.82Yo uni.tol.Oioo

23.53%. Other groups are produced by 26.47% of drug factories such as eye drops,

irrigation solutioq eye wash etc. About 23.53% of drug factories produce injection

dosage form because.t{1 requires higher technology and equipment than other dosage

forms in opposition to liquid dosage form which uses corlmon technology so most of

the factories produce drugs in this dosage form. Table 33 shows that tablet has tle

highest number of formulas (about 228 formulas) but some forrnulas are not produced

because registration of a formula takes time so drug companies register aj the same

time as they observe movement of this product in the drug market. This process makes

I
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Thailand one of the countries which has more than 20,000 drug formulas ie the FDA

controls this by determining that a drug formula which has not been produced for 2

years will be withdrawn.

4 .2. 4 Cap acity utilization

The maximum capacity of capsule manufacture from 34 drug manufacturers is

500,000-175,000,000 capsules but the real capacity is 200,000-166,250,000. The

ma:<imum capacity of tablets from 38 manufaqturers is 3,000,000-3,800,000,000 but

the real capacity is 600,000-3420,000,000 as seen in table 35 in the appendix. Real

capacity is determined by competitiveness in ttre drug market with iloth local

manufacturers and multinational companies being considered as coffilrmers.

Mar<imum real capacity of tablets is higher than 3,000 million but maximum real

capacity of capsules is less than 200 million. About 42.11% of manufacturers have a

real capacity of tablets ofbetween l-50 million followed by 15.79%with a capacity of

100-150 million while 26.32% have a full capacity of tablets of between l-50 million

and the 50-100 million range is about 18.42% but 100-150 million range is about

65.79%. Full capacity of capsules between, l-50 million is about ;r2.940//o of

manufacturers followed by 50-100 million which is about 29.41% of manufacturers

while real capacity of between l-50 million, is 64.7lYo of manufacturers followed by

less than I million is about 23.53yo of manufacturers (table 36 in the appendrx).

Information about capqcrty was returned from 40 factories but it is used to

calculate 38 factories for tablets and 34 factories for capzules. Real capacity of tablet

production is 59.38% of full capacity from calbulation. In the same way real capacity of

capsule production is about 48.22% of full capaqiry. This data shows that the

I
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t modern pharmaceutical industry ,n Thailand can be extended as shown iri'tabte 37 in

the appendix.

Calculations of percent of production increase to 100% of full capacrty in this

year found that production of tablets can be lncreasedby 68.420/o arrd capsules can be

increased by 107.37% using 1998 as the year base.

Table 37 Number and percent of full and real capacity

Tablet capsule

t number of producers

full capacity

real capacity

Percent

38

13,232,000,000

7,856,564,701

59.38

34

1,671,360,000

805,991,990

48.22

O

Production increased is not related to the number of fomrulas but related to the

whole volume of distributi on (=.27 5, .3 29 regpectively).

4.2.5T\e present situation of the modern pharmaceutical industry in Thailand

Analysis of the situation of ;re modern pharmaceutical industry in order to leam

about pharmaceutical manufacfirers management.

SWOT analysis can conclude as follows:

The sfiengths of the drug industry evaluated from internal analysis are

corporate resources and personnel.

The weaknesses of the drug indr+rsty consist of operation management

especially raw materials and operating cost, marketing and distribution and R&D

engineering

ll
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Opportunities of the drug business are technological entry barriers and exit

barriers.

Threats to this industn, consist .,r economic, political, interna' - nal legal,

rivalry among competitors, power of buyers and suppliers, availabilrty of substitutes

and government action.

Factors that do not affect the industry are ASEAI'{ economic, political and

cultural.

Each element can be integrated and explained in context by using factor analysis

comprise with mode as follow:

I. The internal environment of a business is strength that can be explained in

2 contexts: (a) management consists of the ability of the management ,.'*, strategic

management systems, hierarchy of objectives, planning and control systems,

organization structures, the policy of the head of the company, communication

networlq delegation of authority and corporate image and prestige. (b) Context b

consists of location of plant. Administrators evaluate both contexts as strengths.

II. Operation management is a strength explained in 2 contexts. Context (a)

production management consists of efficient and effective equipment and machinery

inventory control, use of technology and adequate availability of raw materials. Cost of

production and raw materials are evaluated by administrators as a wealuiess but the

levels are not serious. Context (b) is human resources that half of the administrators

think is a strength. So the operation management is a strength of the pharmiceutical

o
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III. Marketing and distribution is a strength that can be explained n 2

contexts. Context (a) marketing development consists of business image, distribution

system, sales force productivity, human resources and use of IT in operation'

Elements that are evaluated to be weaknesses of this context are market research'

context (b) competitiveness consists of market share while price compelitiveness is

IV. Human resource management can be explained by 2 contexts. Context

(a) human resource management consists of the quallty of corporate sta$, performance

appraisal system and training program. Elements that have no. effect are the favor

system and cost oflabor. Context (b) is turnover ofpersonnel consisting ofturnover

and absenteeism that the administrators think that has no effect( table 55, 57 appendix).

A factor that is a weakness of the pharmaceutical industry is R&D and

engineering. Most administrators conclude that all elements are weaknesses of.the

firms. These elements are R&D funding followed by R&D facilities, human resource

anddevelopmentofnewproducts.Thehighestscaleofmodeofthisfactoris-1

showing that although R&D and engineering factors are weaknesses they are not

serious (table 55,57 appendix).

Factors that are opportunities of pharmaceutical industry are

I. Technological changes are opportunities of the industry. Elements that

administrators think to be opportunities are technology transfer, process R&D

requirements, maturity and volatility of technology and R&D requirement to develop

products. The element that has no effect is Complexity of technology. Patent law is

evaluated to be a threat in their oDeration but is not serious(table 56. 58 aooendix).
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II. Entry barriers are an opportunity of the operation because of its difficulty.

They can be explained by 3 contexts. The first context is former business that consists

of experience effect, economy of scale, access to latest technology, ,Jvernment

protection, product differentiation, access to raw materials, capital requirement for

R&D and brand identity. The second context is marketing that consists of access to

distribution channels. The last context is cost of entry that consists of switching cost.

IIL Exit barriers are opportunities of operation because it is easy. These

factors are fixed cost of exit, emotional barriers, asset specialization, strategic

interrelationship and government and social restrictions.

Factors that are threats to the pharmaceutical industry consist of external analysis

and rivalry among competitors as follow:

I. Economic indicators in Thailand that can be explained by 2 contexts.

Context (a) is economic indicators and context (b) is factor endowments that consist of

foreign exchange impact, wage levels, inflation and raw material supply. Elements that

are.not affected are GDP and manpower supply. Per capita income is an element that

administrators evaluate to be opportunity (table 56, 58 appendrx).

II. Political and legal factors are threats that can be explained by 3 contexts.

Context (a) purchasing of the public sector (b) management of the factory and (c)

standards. Elements that are .uiuu*a to be opportunities are GMP and government

support. The other elements that arc threats consist of drug-purchasing regulations,

control price, essential drug list, value added ta:g advertising regulations, tariff and

environmental law ISO 14000 respectively. International standard ISO is the only one

those administrators think that has no impact on their operation. The scale of drug-

o
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purchasing regulations of the public health center is -3 showing that 12 ott of 29

administrators conclude that it is has a serious impact. (Table 56, 58 appendix).

III. ASEAN international laws arc a threat to business operation. These

elements consist of patent trade n.:rk laws, c.''ter laws affecting business ar rade laws

(table 56, 58 appendix).

IV. Rivalry among competitors is a threat to operation. They can be

explained by 3 contexts. Context (a) is operation that consists offixed or storage cost

capacity and increased brand loyalty. Context (b) is head office policy that consists of

philosophy of management, goals of business, relationship to head office and growth

rate of industry. Context (c) is the number of equality-balanced competitors (table 56,

58 appendix).

V. The power of buyers is a threat to operation. They can be e>rylained by 3

contexts. First is buyers that consist of increasing production while reducing market

share, availability of substitutes for the industry product, buyer's profitability from price

changes, decisions of buyers contribute to quality sfuanges. Second is the number of

buyers that consist of buyers switching costs to raw material producers. Last is the

importance of the qualrty of the products without regard to price differentiation ( table

56, 58 appendix).

VI. The power of suppliers is a threat to industry. They can be ertained in 2

contexts. First is raw materials that consist of a number of zuppliers and the i*portance

of the industry to the supplier group., availabilitl of substitutes for the suppliers, total

industry cost contributed by zuppliers, industry threat of behavior integration, and ttre

supplier's contribution to quality or service of the industry product. The second context
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is suppliers that consist of raw material producers and an industry threat of backward

integration( table 56, 58 appendrx).

MI. Availability of substitutes is a threat to operation suct as: user's

switching cost and substitutes due to producer's profitability and aggressiveness'

substitute price value and availabiliry of class substitutes (table 56, 58 appendrx)'

VIII. Government action is a threat to industrial development. They can be

explained by 3 contexts. Context (a) is role of government action to Thai producers

that consist of industry regulation, investment promotion policy registratioq regulation

and process industry protection custom's duties, foreign exchange' Context (b) is

government assistance provided to competitors that consist of foreigo ownership

capital movement among countries. Context (c) is government that means'consistency

of policies (table 56, 58 appendix).

Factors that have no effects to the pharmaceutical industry are as follows:

I. Social variables tlat can be explained by 2 contexts. Context (a) social

change and (b) degree of unionization. Elements ttrat are opportunities consist of

growth of population and education level changes. The rest of elements tlat are

evaluated to have no effect consist of the degree of unionization, ecological impacts,

age distribution, consumer proteciion and fanrily size change (table 56, 58 appendix)'

II. ASE^AI{ economic factors are not an influence on the drug business. They

can be explained by 3 contexts such as I Population variables consist of Population

growth GNp per iapita, income and membership in regional economic blocks Context

2-(fiscal) consists of toration of wages and salary level and Inflation. Context 3 is

government policies that consist of monetary and fiscal policies and natural resource
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system interest rate. They have an effect on the operation system of their operation

(table 56, 58 appendix).

III ASE.{I{ political factors do not have any effect on the drug business.

They can be explainedby 2 contexts. Context (a) is the public sector that consists of

stability of government and foreign policies. Context (b) is strength of opposition

parties and groups. Neither context has any effect. (table 56, 58 appendix).

IV. ASEAII cultural factors do not affect the drug business. They can be

explained by 2 contexts. Context (a) is language and attitude. Context (b) is religious

beliefs and customs (table 56, 58 appendix).

4.2.6 Problems in operation of the pharmaceutical industry

Overall factors that affect operation of modern pharmaceutical indusl'"y collected

fronr the owners and managing directors from 28 factories ue categorued according to

film theory as follow:

I. Market problems consist of the domestic and foreign drug market. The domestic

market has 3 channels of distribution zuch as:

a. Government hospitals belonging to the Mnistry of Public Healtho the

Ministry of the Environment, the Ministry of Defense and Universities. The

procurement of pharmaceutical products of these health care centers will come under

the same commodity regulation of secretary of in. pri.e Mnister 1992 thar determined

to use government budget to purchase essential drugs - not less than 80% for Ministry

of Public health hospital and not less than 6AYo forother government hospitals.

b. Drug stores are channels which are most concerned with price than quality

assurance.
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c. Private hospitals are channels which are affected by economic crises so

they begin to use the same inventory control system as government hospitals.

These policies effect the pharmaceutical industry in short and long term as

follows:

- Inadequate finance for research and development. Price competition affects

business and budgets for research and development. The goals of business are to

maximise profits. In the short run businesses with less reserves are closed down. In ttre

long run pharmaceutical industry development will be closed dow4 t,nless it

specializs5. Twenty from twenty-eight informants complain about this issue. They said

that channels of distribution in the nriv,atl sector are less serious than public channels.

Foreign drug markets or e4ports which their problems are derived from.

Regulation in trade countries zuch as registration, certificated l;,i the FDA.

Their regulations are established to be non tariffbaniers.

- The imitated drug. Products that have good sales in foreign drug markets

will be copied by Thai people with lower standards. This behavior affects Thai

manufacturers as it affects the image of pharmaceutical products from Thailand.

- Government policies such as expanding markets and public relations

about pharmaceutical industry standards.

- Inadequate personal especially marketing personal to contact foreign

companies.

II. Production problems a{ect cost of production directly or indirectly. These

problems are derived from:

a
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a. Raw materials. Most raw materials are imported because they can not be

produced here or because of the low quality of produced pharmaceutical products.

b. Packing material. Some packagrng materials are imported because of

their standard. The problem of packaging material is one of tariff.

c. Operation Consistency of volume of production causes an increase in

overtime wages and inventory control. This event derives from the strategic plan in

purchasing pharmaceutical products of the Ministry of public health. This plan

determines to purchase the top ten drugs zummarized from each hospital in a province.

Overtime wages affect the interest while inventory control affects the expiration of

products. In addition while rate is a progress rate it is not advantageous to ttre

entrepreneurs.

d. The process of production. The standards of production will be regulated

by GMP regulations. These regulations do not cover public sectot': such as

pharrnaceutical production in govemment hospitals without a GMP certificate.

e. Labor. Vary of personnel and lack of GMP training. Government sectors

should support education and training for skilled workers.

f. Government policies such as drug registration - especially generic

products that are determined to have Bioequivalence tests before registration and

production (Figure 3). Bioequivalence regulations will be assure the quality of generic

products but in the near future insufficiency of equipment and personnel will change

this regulation from one of qdality assurance to be an obstructir; to Thai

manufacturers.
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m. Investment problems. Objectives of pharmaceutical manufacturers for

investment:

a. To improve their plants according to National Standard GMP

requirements. The plants which have been in operation for more than l0 years will

evaluate the benefit to invest because GMP requirements will be declared to be legal in

1999 and if they must use higher budget than their revenue, some of them may close

down their business.

b. Expense for Bioequivalence study to produce non-patent drugs. Cost of

this study is about 300,000-400,000 baht per item so the producer will carefully

consider whether to produce new generic products which may slow down the ofl

patent drug production. Furthermore ne\p essential drugs are affected from

competitiveness between local manufacturers and GPO because GPO scrambles the

market share of essential drugs.

c. Bangkok Metropolis municipal law. Improvement of pharmace.r.itical plants

to meet requirements of GMP for location in Bangkok Metropolitan will be obstructed

by municipal law so local manufacturers might move their plants to an industrial

settlement or a boundary province which uses more than 60 million baht of capital

budget. Local manufacturer owners will make a decision between closing down their

business or moving their plant.

d. Increase machine and equipment for extended production. At present

they do not have enough marketing personnel or information about foreign ma.rkets so

they cannot be sure that extended export will be cost-efficient
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4.2.7 Agencies support the pharmaceutical industry.

At the present time public agencies and non-government organizations especially

professional organization have important roles to support the pharmaceutical industry.

Interaction processes between public and private certers must be improved by

emphasizing end-users. Construction of an "Alliance system" will happ.en although the

sharing of resources will cause some disadvantages in business. Strategic plans of

"Aggregation for consumer attraction combine with deregulation" will help the industry

to progress although several groups do not believe that an alliance system can be

established because there is serious competition in this industry For example Singapore

has intended to be the hub of the ASEAII pharmaceutical industry. Meanwhile Thai

producers can not purchase alwge volume ofraw materials for a low cost because they

do not want the competitors to evaluate their capacity utilization. Several groups

recommend an establishment center to purchase large volumes of raw material but this

center must have the ethics to hide the confidential information of each member.

Agencies that support the producers ilre as follow:

I. The Food and Drug Administration (FDA) and the Ministry of Public

Health. There are many activities such as:

a. Purchasing large volumes of raw materials. The FDA has established

a policy involving raw material purchasing since doctor Mongkol at Songkla first made

contact with project group in China called ':SBT" and the FDA is the only intermediate

agency to run this activity without distribution. The FDA initiated this activity to

guarantee quality assurance, preventing the producers from cheating ancl creating a
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joint venture to purify semi-final raw materials, because synthetic raw materials in the

countries with a population of less than 100 million are not cost-beneficial.

b. Collaboration in drug development with India in a project called

"API". The FDA commanded the attention of entrepreneurs and they could not force

the private sector to collaborate with this project. The FDA can not balance between

quality and equity support because some producers seem not to be cooperating.

c. Providing information facilities according to entrepreneur request.

The FDA face the problem of hidden information to avoid competitors.

. d. Organizing an a.iinual conference to promote export.

e. Their strategic plan is setting an early meeting and government to

government (G to G) contacting.

f. Coordination between the private sector and universities. Some

agencies still think that the FDA is working separately - for example environmental

health. They recommended the FDA to emphasize quallty inspection.

g. Information is developed - especially statistical data that is useful to

the firms. One defect is the lack of public relations and exhibitions to the patients.

II. The Export service dMsion, Export promotion department, Irlinistry of

Commerce. Their activities are

a. Export. The Export promotion department delegated the e4port

service division to support export. There is no specific policy on pharmaceutical

products because they have not enough knowledge of traditional and modern medicine.

They-hdve been requested to revamp their department within 2 yeas.
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b. Exhibitions. The Export service division has many actMties to

promote pharmaceutical products such as:

- Domestic exhibitions. They invite buyers to participate in

exhibitions. Drug producers can participate in the group of health products.

- Foreign exiribitions. Drug producers should consi-:r. whether

they can participate for example in exhibitions in Cambodia or Middle East countries.

The products that are shown are herbal medicine and medical devices. The rate for

occupation of a booth of 9 square meters is about 100,000 baht. The government will

zupport some part of the expense.

Although the export service division thinks that drugs are goods

that can make money for Thailand, they will support the top ten products zuch as

constrrrction goods, educational goods, restaurants, beauty goods and health products

that can include pharmaceutical products too.

III. Board Of Investment (BOI), Secretary to the Prime Minister has some

activities as

a. Financial support from BOI for research and development in all

regions. BOI feels that financial support to 43 factories or 25Yo for improvement to

meet GMP requirement is not equitable to 75 percent of factories that have been

improved by themselves. BOI require financial dutu oo moving a drug plant to a GMP

location. The objective of BOI is to support investment in stimulating derr.;ropment in

industry so any manufacturers who produce by compounding should not be supported.

BOI doubt the relationship between GMP and investmentJ.promotion because some

I
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factories have received investment promotion from BOI but have been not received a

GMP certificate.

IV. The Economic Commercial department, Ministry of Commerce. They act

in trade conferences that have an important effect on trade barriers both in AFTA and

WTO. Technical barriers to trade agreements are derived from developed countries.

Thailand is 1 of 137 member countries. The collaboration between Asian countries will

be the power to fight with developed countries.

V. The Customs department. They have two activities to zupport industry.

One is tariff and another is customer service by exception of tariffs that use bonded

warehouses, drawback tariffs according to section 19 and compensation of tariff. Most

producers use compensation of tariffberurr. it has an easier procedure than drawback

tariff. The Customs department make it easier by increasing the number of bank

services from I to 10.

Another customs service measure is the permission to quarantine in

drawback tariff and using EDI systems. The strategic plan is solving the p:oblems and

minimum control.

M. United Nation of Drug Organization (UNIDO) is a technological service

center for the pharmaceutical industry. UNIDO is an NGO that zupports quality

control. The former concept was technology transfer but now it increases its activities

about quallty assurance in drug, food and cosmetic products. It certifies pharmaceutical

products that are exported and it has the potential to run bioequivalence studies.
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4.3 The future trend of the pharmaceutical industty'

4.3.1 The development trend of the pharmaceutical industry in Thailand'

The future trends of local manufacturers according to the interviews are dMded

into two approaches such as operation approach, consisting of production, marketing

and capital approach.

Operation aPProach

I. Increase R&D in five asPects'

a. Specialization such as drug delivery systems to, for example, a modified

dosage forrr to increase drug compliance, reduce frequency of intake, sustain released'

zup1ository, enteric coated or new drug delivery system. Pharmacological groups that

are in the industry are Gastrointestinal tract, cardiovascular, Non-steroidal anti-

infla^mmatory analgesic and respiratory tract'

b. Formulation both of new formulations and copy research.

c. Active ingredients that are developed by high potential manufacturers such

as Ranitidine, Aluminium hydroxide. These factories should be zupported by a

govenrment agency because they adhere to quality so sometimes ignore thcrr factories'

drug development may be slow. Development includes favoring agents, herbal medicine

and extractions from herbal medicines.

d. Marketing is studied by establishment organization to research

pharmacoepidemiology and trends of disease'

e. Environmental iszues, such as development to decrease dangerous

pollution or least im[iact to the environment'
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II. Extend the domestic and foreign market by

a. Increasing the domestic market by producing products which are largely

consumed by Thai people - both modern drugs, herbal drugs, health products and

vitamins, but not producing raw materials. The problems for developing herbal

medicines are the exact dose and side effects. Otherwise some factories extend to the

medical device market. Channels of distribution which can be extended are drug stores

because of the consumer behavio; of self-mtrJication which has a higher t:..afl3a* *6

marketing competitiveness because of advertising or that is uncontrolled by regulation

pricing and ASEAN drug market will be OTC drugs.

b. Expand to the foreign drug market such as increasing exports to

Indochina, Mayanmar, Laos, Cambodi4 Malaysia and Indonesia, Middle East

- countries such as Yemen and Latin America.

III. Increase productivity by:

a. Extension of production according to GMP guidelines group of dosage

fonn zuch as eye preparations, injections and antibiotic and pharmacological *edicines.

The goal of this innovation is to extend domestic market share to help their business to

survive, begin to export, and respect user demand. Groups such as antibiotic antacid

and dosage form capsule.

b. Employing high potential manufacturers to produce items which use

complicated technology, high fixed costs such as injection and hormone drugs.

c. Increasing generic formula production by consideration of potent drugs.

d. Increasing the volt:':re of eaii. item production accordinp i'. size of

market.
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e. Increasing real capacity of machines and equipment to full capacity.

f. Employing or repacking according to the ability of the producers.

Investment approach that has some effect on operational aspects. More than ninety

percent of local manufacturers do not warrt joint ventures with stakehol i -.rs. Some

informants said that joint venfures would mean that manufacturers would miss

technology transfer. Patterns ofinvestment in the fufure are:

I. Joint ventures with Thai manufacturers. This event will occur in condition of

economic crisis or a firm relationship between owners. Most local manufacturers do not

select this option because of similar products and unconformable management.

II. Joint ventures with foreigu ssmpanies. The purpose is technology transfer.

Some local manufacturers want to co-operate to produce ,u* .ut.rials that can be

price competitive with Chinese and Indian producers, for example Monsaritc is a raw

material producer that closed down its business in Thailand because of high cost of

production.

Joint ventures will be considered with first countries because China's companies

are different from USA companies, second some countries want to share half of the

total profit which is not fair on Thai manufacturers. The last one is technology transfer

when compared with the benefit that foreigners receive.

4.3.2The future model of the pharmaceutical industry.

Data collected by the Delphi technique found models of the industry in the

current year, 5 years time, l0 years time, 20 years time, more than 20 years time and

long term are

I. Current model of pharmaceutical industry.

I
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a. Some factories meet ISO requirements. The mode value of realization is

the highest realization and 100% of experts put it at l00yo.2l Experts in 25 think that

it is happening at the present time or in the near future. 4 experts predicted the timing

ofrealizadsn to be 5 Years hence.

b. Sufficiency of pharmacists and scientists in both number and qq rrty. Mode

value of likelihood of realization is 100%. Two experts think that realization is only 50

percent. Predictions of timing of realization is distributed from 0-20 years hence.

Seventy two percent of experts who replied said that it is occuring at the present time

but 5 experts grve predictons of the timing being 5 years hence. Two experts think that

it's timing will be 10 years hence and the same amount put rt at20 years hence.

c. Convenient and rapid quality control system. One expert said 0% but 2

e4perts said 50% and the overall forecast for likelihood ofrealization is high. The mode

value is 100 percent. The predicred time of realizalion is distributed from :he present

time to infinity. The mode value of timing is at the present time but 2 experts think that

it will occur in 5 years hence and one expert said l0 years hence. One of the twenty-

five experts gave the predicted timing at infinity because he thinks that some factories

can not develop.

d. Production of international marketing personnel, Ninety six percent of the

experts replied that the likelihood of realization is 100%. Only one expert said 50%.

96Yo of experts feel that it has already been realized (zero year) and one expert said that

it's timing is 20 years hence.

e.'Increase of R&D expense. The predicted likelihood of realization is 100%.

Three experts said 50 percent. Sixty eight percent of experts suggested that there is the
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possibility of occurrence in the near future. Four experts said that the predicted timing

is 5 years hence, 3 experts think that lOyears hence and only one expert said 20 years

hence.

f Product image is accepted by the domestic drug market. The mode value

for likelihood of realization is 100 percent. Two experts put it at 50 percent. Eighty

percent of experts said that it is already happening but four experts predrcl it is in 5

years hence. One person predicted the timing of realization is 20 years hence if this

statement refers to all factories.

g. Product image is accepted in foreign drug market. The experts conclude

that foreign drug markets are the neighboring market zuch as ASEAN countries. The

predicted likelihood of this statement is 100%. Two e4perts who replied gave the

proposition a 50 percent chance of realization, the timing of realization predicted is in

recent years but 3 experts felt that it will be realized in flve years hence whjle 2 gqve it

as l0 years hence.

' h. Increase in productivity for 50 percent import zubstitution

Ninety two percent of experts think that the statement has a 100 percent chance of

realization. Two experts put it at a 50 percent chance if import includes patent drugs

and high technological products while some multinational factories are moving to

neighborhood countries. Eighty percent of experts think it will be realized in the near

future. 5 experts predicted timing of 5 to 20 years hence, two put it at 5 years, two

said l0 years and only one gave the timing as 20 years hence.

i. Cootrioration of the private sector and academia in technology transfer and

development
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The mode value for likelihood of realization IOO%o. Eighty four percent of

experts said that it has already happened. Of the four other experts, 2 said 5 years aad 2

said l0 years hence.

j. Collaboration of public and private sector in expanding the foreign market.

The mode value for likelihood of realization is in 100 percent. One expert give it a

50Yo chance and only one expert said 0 percent. This expert forecast the timing to be

infinity. Eighty percent said it had been realized and 4 experts said its timing is 5 years

hence.

k. Public and private sector cooperate to overcome export barriers.

The mode value for likelihood of realization is 100 percent. Two experts gave it a

50 percent chance. The predicted timing of realization is the near future. Of five

experts, four think 5 years and one thinks l0 years hence.

rI. The future model of the pharmaceutical industry in 5 years.

a. AII factors received GMP certificate. The mode value of lil,-elihood of

realization is high, at 100 percent. 92Yo of Experts think that all factories will receive

GMP certificate and 4% of experts put it at 0 and 5O%. 96% of Experts give the

predicted value of period or retlizalion 5 years hence but 4yo of experts give the

predicted timing 10 years hence.

b. Quality management ,yr*rn, meet the requirements of ISo and GMp.

Mode value of likelihood of realization is at rcA%. All experts are unanimous that it is

the highest realization. The predicted timing of realization being distributed from

present to 10 years hence. SO% uf experts think that the timing will be 5 years hence

I

t

a

Copyright by Mahidol UniversityCopyright by Mahidol University



I

Pagamas Maitreemit Results / 142

but two experts predict the timing being l0 years hence. Three in twenty-five Experts

agree that redization is at the present time.

c. Specialization. The distribution of likelihood'of realization is from 0-100

percent. The predicted timing of realzation is from 5 years to the distant future. Two

of the experts said 50 percent and only one gave it unrealised. Eighty eight percent of

experts think that it is the highest realization but 19 experts predict timing being 5 years

hence. Five experts said that it is l0 years hence but only one expert did not agree ttrat

all factories will be specialists and it will be realized at infinity.

d. Support in plant movement or machine adjustment. The mode value for

likelihood of realization is higtl 100% and 12% of the 
9xn9rt 

ranges between 0 and 50

percent. 84% of Experts also predicted that it is likely to become a reality in 5 years

hence, if the government wants to conscientiously promote it. One expert thinks ttrat

the predicted timing is l0 years and only one expert put it n 20 years hence. Two

experts said that predicted timing is a long time in the present situation.

e. Thai brand names are accepted in developing countries. The predicted

likelihood of realization is 100%. Four experts gave the prediction a 50Yo chance of

realization. The distribution of timing is from now to more than 20 years. The mode

value is in 5 years hence. One expert feels that Thai brand names are already accepted

in developing countries. Of the 3 experts, 2 gave in l0 years hence and only one said

more than 20 years hence.

f. International trade is promoted,to be counter trade. There is a very wide

spread ofopinions. Three experts said 50 percent, and one expert said 100 peiddnt but

the overall forecast for likelihood of realization is 0 percent. The timing of realization

a

I

C
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predicted is between 5 years and infinity. The mode value is 5 years hence. Of the six

experts, one said 10 years, 20 years and more than2} years hence, but three experts

feel that it will not occur.

g. Thailand is the leader of ASEAN countries in drug exports by increasing

export values in 2003 to be three times the export value in 1997.

A predicted likelihood of rcalization is 100 percent. Five experts f.'el that this

statement has a 50% chance of realization. Timing forecast is wide spread from 0 and

20 years hence. One expert feels it has already been realized (zero years), four said l0

years and one said 20yew hence.

h. Funding to support and motivate exporters

Exporters' opinions are distributed from 0 percent to 100 percent. The mode

value is IOO% depending on goveflrment policies. One expert feels that it will be

unrealizsd because of the economic crisis, three persons replied gave it a 50.Yo chance.

The predictsd timing is widely spread from l0 to more than2}years hence. The mode

value of timing is 5 years hence. Of five experts that replied; two gle it ten years

hence and one gives it twenty yea^rs, but only one gives it more than 20 years hence.

i. Government to promote investment with foreigners for technology transfer

and confidence

The distribution for likelihood of occurrence is from 0-100 percent but the mode

value is 100 percent. Three experts grve it a 50Yo chance and only one thinks it is

unrealized. The predicted timing is in 5 years hence but one expert feels it';as already

happin6d. Five experts predicted its timing in l0 years hence and only one person

thinks more than twenty yeas hence.

I

t

I
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j. Ta:r restructuring and import-export duties improvement.

The mode value for likelihood of realization is 100%. Only one expert thinks 50%

because the government is concerned about revenue reduction. Ninety two percent of

experts forecast times of realization being 5 years hence. One expert thinks it will be

realized in the near future while another expert gives it 20 years hence.

k. Cooperation to exchange benefit beyond legal investment promotion.

The mode value for likelihood of realization is I00%. Two experts gtvu it lYo aad

only one said 50%. The predicted timing in realization being 5 years hence. One expert

said ten years and one said 20 years hence. Two experts feel its timing is infinity.

III. The future model of the pharmaceutical industry in l0 years.

a. Thailand is the hub of some finished drug production that is accepted by

developing countries.

The distribution for likelihood of realization is from a0-100% chance. Mode value

of occurrence is 100%. Two experts said 50 percent but one expert thinks rr is unreal.

The predicted timing for likelihood of realizationis l0 years hence. two Jxperts feel

that it has been already realized but 2 experts said its timing is 5 years hence. Only one

said 20 years hence because the Malaysian government declares to be the center of

pharmaceutical production of ASEAI'{ countries.

b. Changing the out-of-date machinery to increase productivity.

The mode value of likelihood of realization is 100 percent. Two experts think 0

and 50 percent, one said 0 percent and another said 50 percent. Predicted timing is l0

years hence. One expert feels thai it has been realized in recent years anC une expert

gives it in 5 years and another 20 years hence.

I

I

e
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ry. The future model of the pharmaceutical industry inzoyears.

a. Thailand is the leader of ASEAN countries in chemical exports by

increasing export values in 2003 to be three times the export values in 1997.

The mode value for the replies regarding the likelihood of this happening was low,

at 0 percent. Two of the experts said 50% and only one expert gave it 100 percent

chance. The predicted timing is in more than 20 years time. Three experts predict

timing 20 years hence and two of them predict timing as infinity.

b. Thailand is the base of drug and medicinal herb extraction production.

Ninety four percent of experts grve it 100 percent chance, Two experts said 50

percent because neighboring countries, fcr example Malaysia and V,etnam, are

developing their pharmaceutical industry. The predicted timing ofrealization is 10 to 20

years hence.

c. To use domestic raw materials to produce value added pharmaceutical

products.

Mode value for likelihood of realization is 100 percent but four experts think 50

pergent because there are no clinical trial reports to support efficacy of treatment and

only one expert feels that it is unreal. The predicted timing for realization is 20 years

hence. Three experts give its timing ten years hence. One person replied gave its timing

more than 20 years and only one put it in infinity.

d. An Institute for the training of production technology and quality control

The distribution for likelihood of realization is in the range from 0 to 100%. The

mode value of realization has a 100% chance. Three experts put it it 50% chance but

a

a

I
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only one thinks that it iS unrealired because of the response and pattern to establish

institutes. Predicted timing for occurrence is ten to twenty years hence.

e. Information center in marketing and technology of ASEAN countries.

Ninety six percent of experts gle it a 100 percent chance, but one expert thinks it

is unrealized because there are many competitors. The predicted timing for realization

is 10 to 20 years hence.

f. Government supports using the latest technology and equipment in

production and quality control.

Eighty percents of experts give the likelihood of realization in 100 percent, four

persons who replied g1e rt a 50% chance while oxe person thinks it is unrealized. The

predicted timing of realization is 20 years hence. Two persons said 5 years, six experts

give the timing l0 years hence. Only one expert feels that it will be a long time because

of the economic crisis.

g. The finished drug industry has investment promotion by providing

maximum profits in all regions.

Mode value for likelihood of realization is 0 percent, two experts glve it a 50yo

chance, the predicted timing of occurrence is 20 years hence if the economy picks up.

Two experts forecast timing in 10 years hence, one thinks more than 20 years and only

one feels that it will be a long time.

h. The Government strategy for promotion of the development of non-patent

drugs in Thailand and still used in developing countries.

Eighty eight percent of experts give it a 50Yo chance. Two exiiefus think 100yo,

one expert feels 0 percent, because the government never supports tt"is activity.

f
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The predicted timing for occurrence is 5 years and more than 20 years hence and the

mode value is in 20 years hence.

i. The Government is the leader in R&D.

Twenty-four experts agree that the likelihood 6f lgalization is 100 percent and

only one said 50%. The predicted timing of realization is widely spread. The mode

value of timing is in 20 years hence. One expert thinks that it already exists, two

experts give it 5 years hence and 2 experts forecast timing l0 years hence. Only one

expert feels that the predicted timing of realization is infinity.

V. The future model ofthe pharmaceutical industry in more than2}years.

a. The domestic market is a free trade market. Ninety two percent of experts

think that this statement is unreal. Two experts said 50 percent. The predictgd timing of

occulTence is in 20 years hence, but two persoffr said 5 years and only one e4pert said

l0 years.

b. A quality assurance institute ttrat collaborates with foreign insti',.,ites.

The distribution for likelihood of restriction is wide spread. The overall forecast of

realization is 50%. Two experts think it is unrealized. Five experts gave it a better than

100 percent chance. The predicted timing of realization is ten to twenty years hence.

M. The future model of the pharmaceutical industry in future (more than 50

years).

a. Thailand is the hub of some chemical production that is accepted by

developing countries.

The distribution for likelihood sf lsalization is from 0 to 100 percent. ivlode value

84% is a 0 percent of chance. Only one expert thinks 50 percent but three persons think

t
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100 percent if we begin to produce semi-finished raw materials or with investment by

foreigners.

Predicted timing is from 10 years hence to infinity, but mode is infinity because oi

the economics of scale and the size of the market.

b. The production of commercial raw materials to zubstitute imports.

The distribution for the likelihood of realiration ranges from 0 to 100 percent. The

mode value is 0 percent while two experts think that it may be realized a:'.ci only one

gives it 50%. The predicted timing is infinity. One expert feels that if the governrRent

attempts to develop, itS timing is in l0 years hence. One persons who replied give its

timing in 20 and more than 20 years hence, but only one expert thinks that it already

exits for some non-active ingredients for example sugzlr and lactose.

Group 5 Institute for development

c. The collaboration of the public and private sectors to search for raw

material sources that have a high quality and a low cost, by coordinating the,purchasing

of large volumes of raw material.

The mode value for likelihood of realizdtion is 100 percent but three experts think

0 percent because of the serious and inadvisable competitiveness. The predicted timing

of occurrence is a long time because the experts think this statement will occur in the

next generation of administration teams. Th;.; experts forecast timing of occurrence of

not less than 20 years hence.

a
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4.3.3 Direction of development of the pharmaceutical industry.

I. A tri- party coordination

The Tri party must adjust their interaction by focusing on end users. They have

developed but their potential is not high enough to support exports and deal with the

free agreements of both the AFTS and the VITO.

Academics should cooperate to produce high quality personnel and continuous

education and training. Although Faculties of Pharmacy in Thailand are accepted by

foreign academics, they are blocked by government project regulations. Therefore they

have developed slower than if they had been established by an agency. The objective

of manufacturers is to maximize profits based on time utilization. The public sector has

inzufficient manpower to carry out this requirement, so construction has failed to

appear. The Government sector should accept the potential of academics and

decentrali"ation. Although presently there are different curriculums that affect the

qualrty of pharmacists, in the future there will be coordination among the eleven

faculties ofpharmacy

Academic presenters recommend organizations which are accepted by all sectors

which can then seek capital from the budgets of all sectors, or capital from both hsme

and abroad, or attract private sector cooperation.

Private sectors want to see separation among public sectors in control. Standard

quallty reduces the confidence of local manufacturers. Although the FDA has been

coordinating between local manufacturers and faculties of pharmacy for some iime, the

private sector thinks that the FDA work separately from o'thbr ministries such as the

Safety Environment, etc. and teamwork from public sectors.

a
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The GPO requires teamwork to study raw material markets and the demand for

future development according to private leanings.

II. Information.

The development of the pharmaceutical industry in Thailand consists of an

effective management team and concise information. This information consists of the

advantages, the disadvantages, and the cost-benefit evaluations used by the owners in

effective decision making. Technological data alone is not enoug[ the administrators

should have marketing data too.

lnformation should be summarized for convenience and better uniierstanding.

The summarizing of data stimulates administrators to study their detail. Summarization

is conducted by information providers, especially the public sector, because they can

collect data from the private sector and initiate various projects: Furthermore they can

evaluate the cost-benefit of each project which helps local manufacturers to break the

ice.

Information should be collated to reduced overlap. Information is provided

individually, so some data overlaps, for example the faculty of pharmacy and the FDA

provide information which is not coordinated. This information can not used by local

manufacturers.

Information provided by the public sector is not effective because there are no

public relations. For example statistical data of imports and production are distributed

by the FDA but the FDA nevei informs visitors. Another example is the export service

unit of the export promotion department which functions to support export, but they do

I

I

I
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not have a specific policy in finished pharmaceutical products because of the

clarification of data.

III. Research and development.

GMP and the ISO are international quality assurances although they are one

factor besides formulation or storage. Maintenance of GMP or ISO is an ethic of local

manufacturers, so the penalty provisions of the law are more serious such as departure

from the drug business. The private sector thinks that quality inspections can have

some elrors, sometimes in both the products of GMP certified manufacturers and non

GMP certified ones. However, GMP certificates influence exports to foreign countries.

There is some question about bioequivalence study requirems.is because

pharrraceutical products are the only goods that require bioequivalence study, by

comparison with the original product, although products from local manufacturers

received the GMP certificate. The FDA explain the importance of bioequivalence tests,

especially the companies with original products, because original products have had pre

and post marketing surveillance for a long time. There are many studies about

toxicology both acute and chronic in original products.

Research and development are difficult to conduct because serious competition

results in low profit margins *ni:O..are not enough to fund research projects. This

situation is one factor which decreases competitiveness against imported products. Of

the local manufacturers which can compete many become researcher dependent for

their decisions.

t
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A center or manager should be established if the government is to promote

research and development. Its officials will select a group of local manufacturers which

are ready to be leaders. This group would have 3 functions

a. An information provider for overall data of the industry.

b. Quality development such as personnel, processing, and technology.

c. Coordinatoramong the public sector, private sector and academics.

Another function is to define interest groups in the public and private sector.

These interest groups will coordinate to start research and development projects, zuch

as market research in consumer demand weaknesses, and an operation plan to increase

production pharmacists by the public sector. This center would summarize weaknesses

by flow charts then organire a response. :

This under production suggestion guide for the pharrraceutical industry in

Thailand has no authority and is effective only in Thailand.

The research and development of the GPO carries out, for example, clinical trials

of herbal medicines e.g. the quallty control of raw materials which affects export

promotion and quality assurance. The GPO tries to be an adviser in the food industry

but the pharmaceutical industry may not be accepted because of inadequate personnel

and a conflict of interests. A suitable solution would be to establish the pharmaceutical

institute as a non-profit sector. It would have significant powers. Its function would

include personnel development, however local manufacturers may regard it as too

expensive.

a
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Part 2 Potential for self-sufficiency is consist of

4.4 Cost structure in production of l0 selected drugs.

Information of l0 selected drugs studied for studied self-sufficiency. Dosage

form of these drugs are the same as original products except Norfloxacin2t,,) mg. And

Piroxicam l0 mg. That are produced both tablet and capzule although in drug market

other items may be produced in both tablet and capsule but these manufacturers did not

returned the questionnaires (table 45). All 10 items have packaging both loose packed

and strip of four or ten tablets or capsules. Most of the strip are 10 tablets or capzules.

The manufacturers will not agree to give production cost of items that are produced by

few manufacturers, just oflpatent drug and high competitiveness e.g. Nifedipine 5 mg.

And Cephalexin 250 mg.

Table 45 Dosage form and packing of l0 selected ilrugs studied potential for self-

sufficiency

a

o

Dosage forrn Pac&aging Packing Numberof Numberof

producers producers gave

cost of

production

1. Amorycillin 500 mg. Capsule

Capsule

Capsule

Capsule

Strip pack

Strip pack

Loose pack

Loose pack

l0xl0

50x10

100

500

2(2)

2(r)

1

21(10) 9

I

I

1

1

3(3)

I
a

2. Cephalexin 250 mg. Strip pack

Loose pack

Loose pack

Capsule

Capsule

Capsule

10x10

100

500

3. Diclofenac 25 mg. Capsule Strippack 10x10 2(2)Copyright by Mahidol UniversityCopyright by Mahidol University
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Table 45 Dosage form and packing of 10 selected drugs studied potential for self-

sufiiciency.(cont.)

Dosageform Packaging Packing Number of

producers

Number of

producers gave

cost of

production

I

Capsule

Capsule

Tablet

Tablet

Tablet

Strip pack

Strip pack

Loose pack

Loose pack

Loose pack

50x10

100x10

100

500

1000

2(2)

4(4)

1 (1)

2(2)

12(s)

4. Glibenclamide 5 mg. Tablet

Tablet

Tablet

Tablet

Tablet

Tablet

Strip pack

Strip pack

Loose pack

Loose pack

Loose pack

Loose pack

10x10

50x10

100

250

500

1000

1

3(2)

I

t

3(1)

4Q)o
5. Ketoconazole 200 mg. Tablet

Tablet

Tablet

Tablet

Tablet

Tablet

Tablet

Tablet

Strip pack

Strip pack

Strip pack

Strip pack

Loose pack

Loose pack

Loose pack

Loose pack

1x10

10x10

25x10

50x10

t00

250

500

1000

2(r)

e(3)

8(7)

3Q)

3 (3)

1( l)

2

I
I

7. Norfloxacin 200 mg. Tablet Strip pack

6. Nifedipine 5 mg. cap. Capsule Loose pack

I (l)
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Table 45 Dosage form and packing of l0 selected drugs studied potential for self-

sufficiency.(cont.)

Name Dosage form Packaging Packing Number of

producers

Number of

producers gave

cost of

production

i

Tablet

Tablet

Tablet

Tablet

Tablet

Tablet

Tablet

Tablet

Capsule

Capsule

Capsule

Capsule

Strip pack

Strip pack

Strip pack

Loose pack

Loose pack

Loose pddk

Loose pack

Loose pack

Strip pack

Strip pack

Loose pack

Loose pack

25x8

10x10

50x10

100

200

250

500

1000

1x4

5x4

100

500

l(1)

3 (1)

3Q)

l(1)

1

2(r)

4(2)

3

1 -:'

1

2(r)

2(1)

1

2

I

a

I

2

1

8. Piroxicam 10 mg. Capsule

Capsule

Capsule

Capsule

Capmle

Tablet

Tablet

Tablet

Tablet

Strip pack

Strip pack

Strip pack

Loose pack

Loose pack

Strip pack

Strip pack

Loose pack

Loose pack

5fl,

1xl0

10x10

500

1000

lx10

100x10

500

1000

I

2(2)

2Q)

8(4)

ro(4)

1(1)

" 1.--

I

3Q)

t
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Table 45 Dosage form and packing of l0 selected drugs studied potential for self-

sufficiency.(cont.)

Dosage form Packaging Packing Number of

producers

Number of

producers gave

cost of

production

a

9. Propanolol 10 mg. Tablet

Tablet

Tablet

Tablet

Loose pack

Loose pack

Strip pack

Strip pack

1000

500

100x10

50x10

3(3)

2(2)

l(1)

l(1)

2

10. Ranitidine 150 mg. Tablet

Tablet

Strip pack

Strip pack

10x10

2xl0

3(3)

I (l)

I

Structure of production cost of tablet or capsule in Thailand', nh*u.eutical

industry consist of active ingredients, non-active ingredients, packing in the form of

bottle(glass, plastic) or strip, capsule and bo4 labor cost, overhead cost which included

direct overhead e.g. electricity, water and indirect overhead e.g. operation cost.

Each item has different proportions of cost structure depend on active ingredient,

which each active ingredients will be different depend on packaging. The item with

active ingredients cost in the highest proportion are antibacterial group. For exanrple

Cefalexin 250 mg. in packing of 500 capsules about 87.68% of total cost is active

ingredient. Other product, Amoxycillin250 mg. in packing of 500 capsules has active

ingredient cost about 85.92% of total production cost. In the contrary Pr..rpanolol l0

mg. packing 1,000 tablets has lowest proportion of active ingredient about 6.AlYo of

total production cost. Items that packed in bottle have packaging cost less than packed

3
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in strip e.g. Amorycillin 500 mg. capsule packing 500 capsule has packaging cost about

2.48% of product cost while strip packed has packaging cost about 15.7zyo.

Overhead cost can not be clarified to direct or indirect overhead cost by some

manufacturers but this proportion depend on each factories. Direct overhead cost is

about O.7g%in Amorycillin 500 mg. to ma,ximum about 25.47%in Propanorol 10 mg..

Indirect overhead cost is minimum 0.31% in Vitamin 9l-6-12 to ma:rimum 16.81% in

Diclofenac 25 mg..All items have direct overhead cost higher proportion than indirect

overhead cost.

Dosage form is affected proportion of production cost especially packaging cost.

Packaging cost of tablet is less proportion than capsule for example Norfloxacin 200

mg. packing 500 tablet has packaging cost about 7.58% while packing 500 capzules has

about 20.42%. The same as Norfloxacin 200 mg. tablet packed in strip hap packagng

cost 7.58Yo but Norfloxacin 200 mg. capsule packed in stnp has packaging cost

2032%. Piroxicam l0 mg. packing 1,000 tablet have packaging cost 3.68% that less

than dosage form capsule about 27.65%(table46).

Table 46 Cost structure of l0 selected drugs

t

I

Packing Dcago Active

form ingredient'

Packaging Lahor

material

Non-

' astive

ingredient

(%) (w(Yr)va

(Y")

D:rect lndirect

l.2L3.t7

0.79
t

Amoxycillin 500 500

mg.

capsule 85.92 5.4'1 2.48 t.76

50x10 capsule 78.63 0.02 15J2 4.15 0.69
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C

Dosage

form

Active

ingredient

VT

Non-

active

ingredient

(Y,)

Packaging

material

VA

Oveftead

VT

Cefalexin 250

mg.

100 83.07 3.89 2.39 3.23 7.42

500

10x10

2.27

0.80

capsule 87.68 610

capsule 80.32 4.02

0.59

t2.05

0.30 2.46

2.01 0.80

o Diclofenac 25

mg.

17.38 30.94 7.35 26.9t 16.20 1.23

1000 tablet

50x10 tablet

100x10 tablet

33.84

10.92

5.86

17.01

16.81

1.59

6.22

30.25

4t.99

19.10

s.io

27.48

15.05 E.77

16.81 16.81

15.38 7.69

Glibenclamide 5

mg.

37.25 15.94 8.78 I1.82 21.81 4.39
i;

1000

50x10

tablet

tablet

36.12

t3.67

tt.23

t2.57

5.73

I1.51

24.5t t4.40

26.4t 32.00

7.95

3.85e
Ketoconazole 200 100

mg.

83.33 4.17 5.00

80.80

17.82

10x10

25x10

tablet

tablet

3.32 7.69

0.70 4.54

4.03

5.54

2.79 t.3'.7

7.61 3.80

a

Norfloxacin200 100

mg. 500

1000

10x10

50x10

5x4

tablet

tablet

tablet

tablet

tablet

tablet

53.r2

62.44

81.37

75.72

4t.17

37.39

9.34

6.64

7.50

3.42

8.13

0. l9

t3.74

7.58

2.36

8.93

24.46

43.41

tt.L2

8.84

3.t9

8.82

8.78

7.00

t236 0.32

9.75 4.74

2.36 3.22

1.62 \,+5

10.98 6.48
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Table 46 Cost structure of l0 selected drugs.(cont.)

ingredient astive

ingredienl

VA V,)

Packaging

material

(o/o) (w

vt

Direct Indirect

Piroxicam l0 mg. 500

1000

14.16 2t.27

26.26 9.56

capsule

capsule

17.13

27.65

t7.34

2t.45

22.55 7.55

9.57 5.52

Propanolol 10

mg.

1000 tablet 6.01 s.50 12.93 36.24 3:.47 3.85

a Ranitidine 150

mg.

100 tablet 78.30 7.08 t.28 1.05 5:21 7.08

Note : Data of cost structure ofNifedipine 5 mg. is not available.

Table 62 show domestic cost of antibacterial are higher tian other items because

of the cost of active ingredients are expensive and they must be imported. Drugs

pacled in strips have domestic cost higher than packed in loose packed. Drugs in large

packed have high domestic cost than small packed.

Dosage forrr affect domestic cost. Drugs in capzule have higher domestic cost

than drugs in tablet when they are in the same packaging. For example Norfloxacin2}}

mg. capsule packing in 100 capsules boule has domestic cost 37.67% compare to

21.54% cost of Norfloxacin 200 mg. Tablets in l0 striped form, while the cost of 4

tablets per strip rises to 62.61%.

Piroxicam 10 mg. is one of the sample of dosage form differentiation. This item

that is packed in the same arnount 1,000 unit has difference domestic cost. CapSule

dosage fbrih has domestic cost 7l.27Yo of total cost and tablet dosage form has

o

a
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domestic cost 21.37o/o of total cost. The reason is gelatin capsule can be produced in

Thailand so domestic cost is increase as production cost. (table 62).

Table 62 Percentage of domestic cost of production by packaging.

Name Packing Packagrng Dosage form Domestic cost

Min-Max Average

Amorycillin 500 mg. Loose pack capsule

Strippack capsule

4.41-18.37 11.39

2t.37

s00

50x10

I
Ampicillin 500 mg. Loose pack capsule 6.97-25.27 1s.88

Antacid 1000

50x10

Loosepack tablet

Strip pack Tablet

25.00-8t.47 4s.95

15.9747.78 48.24

Bromhexine 8 mg. 1000 Loose pack 37.44-88.22 65.27

Cefalexin 250 mg. 100

s00

10x10

Loose pack

Loose pack

Strip pack

Capsule

Capsule

Capsule

13.04

10.54

19.68

o

Cimetidine 400 mg. Loose pack

Loose pack

Strip pack

Strip pack

L8.2646.33 r, 33.91

24.53-67.ts 45.90

58.29

n.86

s00

1000

10x10

50x10

Tablet

Tablet

Tablet

Tablet

Diclofenac 25 mg. 500

1000

50x10

l00xl0

Loose pack

Loose pack

Strip pack

Strip pack

51.69

31.73-82.58 54.62

72.27

94.14

Tablet

Tablet

tablet

tablet

a

Glibenclamide 5 mg. Loose pack

Loose pack

Strip pack

36.75-63.02 49.48

47.37-80.64 60.26

6s.38-87.72 77.33

500

1000

50x10

Tablel

tablet

tablet

Copyright by Mahidol UniversityCopyright by Mahidol University
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Table 62Percentage of domestic cost of production by packaging.(cont')

Name Packing Packaging Dosage form Domestic cost

Min-Max Average

Ibuprofen 200 mg. 500 Loose pack 2r.57-5',7.75 34.18

Packing Packagrng Dosageform Domestic cost

Min-Max Average

1000

50x10

Loosepack tablet

Strip pack tablet

23.34-54.62 38.44

47.8s-79.3t 68.83

a Ketoconazole 200 mg. Loose pack

Strip pack

Strip pack

13.89

17.93

tt.62-3t.44 21.57

100

10x10

25x10

tablet

tablet

tablet

Mebendazole 100 mg. 250

1000

Loose iack

Loose pack

Tablet

tablet

42.07

14.18

a

Norflo:<acin 200 mg. Loose pack

Loose pack

Loose pack

Strip pack

Strip pack

Strip pack

27.4047.4t 37.61

t0.2347.42 32.53

11.39-14.66 13.02

21.54
;:

40J943.71 52.25

100

500

1000

10x10

50x10

5x4

Tablet

Tablet

tablet

tablet

tablet

tablet

Paracetamol500 mg. Loose pack

Loose pack

Strip pack

Strip pack

100

1000

100x10

50x10

Tablet

tablet

tablet

tablet

42.64

42.37

55.47

73.61

Piroxicam 10 mg. 500

1000

10x10

Loose pack

Loose pack

Strip pack

59.36-87.20 17.14

4t.67-U.09 71.27

59.86

Capsule

capsule

capsule
e

1000 Loose pack 42.64Propanolol 10 mg. Copyright by Mahidol UniversityCopyright by Mahidol University
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Table 62 Percentage of domestic cost of production by packaging.(cont.)

Results / 162

a

Packing Packaging Dosage form Domestic cost

Min-Max Average

Ranitidine 150 mg. Loose pack 2t.70

5.20-3s.t7 24.20

9.2442.31 25.16

4.5 Comparative advantage and competitive advantage

The production cost used to calculate DRC are conducted in 2 condruons. First

average production cost is consist of average domestic cost and average foreigr cost ,

-. and the factory price is in average too. Second, ma:rimum and minimum production

cost are ma:<imum and minimum of total cost of production because ma:rimum

production cost may not be ma,ximum domestic cost or ma:<imum foreign cost. Factory

price for ma:rimum total cost of production is maximum factory price of each drug.

Calculation DRC by using average cost ofproduction found ttrat l8 items selected

drugs have comparative advantage. Norfloxacin 200 mg. Packing loose pack 1000

tablet has DRC/EER0.O5 mean that this item has most comparative advantage or least

opportunity cost when compare with other items. Follow by Ketoconazole 2OO mg.

Strip packed 25x10 tablet that has DRCIEER 0.07 and Norfloxacin 2OO mg. Stnp

packed 10x10 tablet (table 48).

Calculation DRCIEER by using minimum total cost of production found that

Piroxicam 10 mg.loose-packed 500 capsule has highest DRC/EER 0.86. Norfloxacin

200 mg.loose packed 1000 tablet has the least DRCIEER at 0.01. This drug also has

least DRC/EER when use average cost of production too (table 49). -:.

VitaminBl-6-12 500

1000

Loosepack Tablet

Loosepack tablet

t

t

i
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o Calculation by using maximum total cost of production found that DiCIEER of

Ketoconazole 200 mg.strip packed 25xLO tablet decrease from 0.07 to 0.03 and

Norrfloxacin 200 mg. Loose packed 500 tablet decrease 0.I6 to 0.03 (table 50).

4.6 Capacrty increased for self-sufficiency

Data of full and real capacity found that in 1998 real capacity of tablet

production is 59.38 percent of full capacity, and real capacity of capsule production is

48.22 of full capacity. So if the manufacturers extend their production to full capacity,

they can increase production of tablet 68.42% and capsule 107.37% based on real

capacity oftablet and capsule in 1998 respectively.

The volume of production increased for self-sufficiency or import-substitution

according to goal of industrial restructuring plan is 50% of imported in 2003. Most of

-drugs selected to study self-sufficiency can be increased both in tablet and capsule

dosage form except Ketoconazole 200 mg. must be increased production lll.4lYo

(table 63) and Norfloxacin 200 mg. produced in tablet must be increase to produce

78.70% respectively that over increased capacity in 1998. Diclofenac 25 mg.,

Piroxicam 10 mg., Propanolol l0 mg. and Ranitidine 150 mg. should qpt increase

production in 2003 because the volume of production of these drugs in 1998 were

more than the volume calculated from linear regression. Because volume of productioq

import and export of each item can not be searched. So estimation of volume of these

activities will used statistical method linear regression by dividing all items into 3

categories according to pharmacological groups and calculation volume of production,

import and export in each pharmacological groups. Then calculation each item by using

proportion averaged from 1996-1997 asshown in table 7l-74.

t

t

o
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Table 48 Domestic resource cost at average cost of 10 selected drugs studied potential for self-sufFrciency.

Name Packing Domestic

direct cost

Foreigr Factory

direct cost price

t996

Exchange rate

(ER)

Real exchange

rate@ER)

Domestic

resource cost

(DRC)

(bahUdollar)

DRC/EER

FU
F)

oq
o:
B
A)a

D)
+Ho
(D

1996 1996

Amorycillin 500 mg. cap..

Cefalexin 250 mg. cap.. *

Cefalexin 250 mg. iap.. *

Cefalexin 250 mg. cap.. *

Diclofenac 25 mg. tab.

Glibenclamide 5 mg. tab.

Glibenclamide 5 mg. tab.

Glibenclamide 5 mg. tab.

Ketoconazole 200 mg. tab.

Ketoconazole 200 mg. tab.

500

l0xl0

100

500

1000

50x10

500

1000

l0xl0

100

83.08

49.00

28.t7

107.00

73.21

I16.00

32.51

80.76

M.32

50.00

646.ss

200.00
,i

t87.87

908.00

60.83

34.13

33.19

53.25

196.49

310.00

1069.67

30.9:oo

194.50

1200.00

338.33

445.00

313.09

310.00

461.37

612.s0

25.85

25.85

25.85

25.8s

25.85

25.85

25.8s

?5.8s

25.85

25.85

26.10

26.10

26.10

26.10

26.10

26.10

26.t0

26.10

26.10

26.10

s.08

12.67

109.83

9.47

6.82

7.30

3.00

8.13

4.33

4.27

0.19

0.49

4.21

0.36

0.26

0.28

0.12

0.31

0.17

0.16

F
(Da
F
a+
U)

o\s
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Table 48 Domestic resource cost at average cost of 10 selected drugs studied potential for self-sufficiency.(cont.)

FrJ
o)
C)

;t*,
oFl
F'o.
a
dt
o-
oI
!)

Ao
C
iJ

Name

I

Packing Domestic

direct cost

Exchange rate

(ER)

Real exchange

rate@ER)

Domestic

resource cost

(DRC)

(bahUdollar)

DRC/EERForeign Factory

direct cost price

1996 1996 t996

Ketoconazole 200 mg. Tab.

Ketoconazole 200 mg. Tab.

Ketoconazole 200 mg. Tab.

Norfloxacin 200 mg. Tab.*

Norfloxacin 200 mg. Tab.*

Norfloxacin 200 mg. Tab.*

Norfloxacin 200 mg. Tab.*

Norfloxacin 200 mg. Tab.*

Norfloxacin 200 mg. Tab.*

Piroxicam l0 mg. Cap.*

Piroxicam l0 mg. Cap.*

25X10

50x10

100

l0xl0

50x10

5X4

100

500

1000

l0xl0

.:00

91.88

2M.30

50.00

13.41

16s.26

9.57

13.53

los.76

53.50

22.00

93.04

r02.3t

883.55

310.00

48.86

162.50

5.71

34.92

208.91

399.50

14.75

29.51

1447.s0

3150.00

612.50

250.00

48s.00

37.38

204.30

869.09

1400

100.00

238.00

25.85

25.8s

25.85

25.85

25.85

2s.85

25.85

2s.85

25.85

25.85

25.8s

26.t0

26.10

26.10

26.10

26.10

26.10

26.10

26.t0

26.10

26.t0

26.10

1.77

2.79

4.27

1.72

13.25

7.81

2.06

4.14

1.38

6.67

11.54

0.07

0.1I

0.16

0.07

0.51

0.30

0.08

0. t6

0.05

0.26

0.44

FU

ir
?
(D

F
F)

r
+{
@
tr)
d

aoI
U)
C)

o\(.,r
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Table 48 Domestic resource cost at average cost of l0 selected drugs studied potential for self-sufficiency.(cont.)

Name Packing Domestic

direct cost

Foreign

direct cost

Factory Exchange rate

pricq (ER)

Real exchange

rate@ER)

Domestic

resource cost

(DRc)

(bahUdollar)

ftr
D]

oq
o,

Fl(n

z
A)
dH
(D
(D

a+

1996 1996 1996

Piroxicam l0 mg. cap.*

Propanolol l0 mg. tab.

Ranitidine 150 mg. ab.*

1000

1000

loxt0

tt2.84

67.33

l 53. l6

73.71

7.43

5s2.73

966.67

572.00

2100.00

2s.85

25.85

25.85

26.t0

26.t0

26.10

3.27

3.08

2.56

0.13

0.12

0.10

* = item that has one cost of production

F
(D
u)c
IA

o\o\
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Table 63 Percentage of production increased for import-substitution.

Name Volume of

production 1998

(tableVcapsule)

Volume of production for S}Yoimport-

substitution 2003

Increased volume

ofproduction

percent

a

Amorycillin 500 mg. cap.

Cefalexin 250 mg. cap.

Diclofenac 25 mg. tab.

Glibenclamide 5 mg. tab.

Ketocona"ole 200 mg. tab.

Nifedipine 5 mg. cap.

Norflo:racin 200 mg.

Piroxicam l0 mg. cap.

Propanolol 10 mg. tab.

Ranitidine 150 mg. tab.

111,007,147

5,027,399

tt9,8t0,997

245,284,398

25,845,209

18,232,780

19,916,623

167,694,979

120,258,010

21,693,889

88,861,530

4,366,073

-1I,872,036

3,691,838

28,535,876

4,Llo,596

15,61+,214

-15,080,33 I

-9,443,365

-870,968

80.05

86.85

-9.91

1.51

110.41

12.63

78.70

-8.99
!

-7.85

-t.82

I

Note: exchange rate 1997 is 3 t .48 17 baht per US dollar

Exchange rate 1998 is 41.585 baht/Us dollar

Source Bank of Thailand

4.7 Policies affected self-su{Iiciency

Domestic policies that affect operation of pharmaceutical industry consist of

4.7.1 Policy that regulate public hospitals to purchase essential drugs in the

controlled price. Another point is determining to buy essential drugs from the GPO

first, if they have been produced by the GPO. Public hospitals can also-iiiirchase from

other companies if GPO does not produced but their prices should not higher than the

controlled prices. Although only the controlled price is withdrawn for the comrption

a
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plan and regulation must support quality of products for example good health at low

cost policy can be used in economic crisis period but is not suitable in long run.

Otherwise GPO think of many benefits in joint venture with private manufacturers

or foreigners. The GPO has invested with Philippines companies to produce raw

materials that have been received promotion from BOI. They have some promotion

obstruction about economic of scale so they can not compete with ir.ported raw

materials. GPO want to joint with Thai's manufacturers to produce raw materials

especially non-active ingredients but they need to solve the problem of economic of

scale by asking local manufacturers aggregate to buy this raw materials or joint with

foreigners to expand exporting. In addition the GPO joint the private local

manufacturers to produce herbal medicine because of marketing competence and some

produce in production.

4.7.3 Good health at low cost policy is the system to increase the

effectiveness of selectioq procurement, distribution and the use of pharmaseutical

products for effective drug quallty drug, low cost and rational drug use by effective

purchasing system. The operation plan is provincial purchase beyond reference price

(secretary of Ministry of Public Health, 1999.6). Effectiveness of purchasing is

deterrrined by scaling raw material source. Five score for raw material source in USA

West Europe, Australia; four score for raw material source in East Europe or Asia

company which are not correspond with practice. There are many grade of raw

materials that produced by Asian countries have high quality so specifica.iicn of raw

materials should be determined by standard not by countries. This poti.y causes

dumping and price war to be in public hospitals list and they could by another items.

o

a

a
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Beside price competitiveness, reduced cost of production by using lower cost of raw

materials and distribution in drug stores and private clinics is one method of industry to

survive.

4.7 .4 Pice control by internal trade department, Ministry of commerce. Nine

firm owners said that drugs are health products that controlled by quality standard and

effectiveness. Low profit will affect research and development. Fixing the price should

come from government attenuation and internal trade department request drug

company to maintain drug price while cost of production has trend to raise..

4.7.5 Consumer protection policy. Production in hospitals zuch as liquid

dosage forrr and parenteral solution can save government budget but conduct the

inequality of GMP regulation. FDA should look onto quality while the hospitals should

clarify their functions.

4.7.6 Mamgement policies if private sector. Private manufacturers should

deviate from price ssmpetition to conzumer satisfaction by construction ima$ng quality

and standard to conzumers. The number of manufacturers may be large to bo'developed

and conduct price competitiveness. The fact that all factories must develop to received

GMP certificate while some factories did not developed themselves. If pharmaceutical

agencies have firlly supported these factories, they should accept that this process is

used to screen the undeveloped producers. The rest of manufacturers are ready to

develop for competition with foreign manufacturers in free trade agreement market.

FDA should limit 5 years to these factories for closing-down or changing their business.

Price policy. Private manufacturers should deviate from price competition tg conzumer

sericerity by construction imaging quality and standard to conzumers.

I

t
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4.8 Export and future export plan.

At present about 42.65% of Thai's pharmaceutical industry about 42.65Yo have

exported. Joint venture companies form 8.82% and the rest 4.4lYo are joint venture

companies who do not export because their foreign counterparts are expanding their

production market to Thailand. [n future the pattern of expansion may be changed

according to drug development of ASEAN trade agreement.

About 36.77% of Thai drug factories do not export because they want to expand

their business to domestic drug market and some companies lack marketing personnel.

(table 38 appendix).

Eight from thirty-five factories or about 32.86% export to 3 foreign countries

of factories accounting for 2O.OOYo export to 5 foreign couniries,l foreign country 6

factories(l7.l5yo), 6 foreign countries 5 factories(14.28%), 4 foreign countries 4

factories(l| 43%), 7 foreign countries 2 factories(5.71%), 2 foreign countries 2

factories(S.71%) and 8 countries I factory Q.86%) respectively. ASEANI cct.ntries that

are export market from 9 countries (table 39 appendix).

Table 40 in the appendix show that ASEAN countries are the target of export

market. About 71.43% of manufacturers export to Laos followed by Myanmu 57.14Yo,

Cambodia 51.43yo, Malaysia 51.43yo, Singapore 34.29yo,.Vietnam 28.57yo, Philippines

20.0% and Indonesia ll.43Yo respectively. Other regions are Hong Kong l7.l4Yo,

China 14.29yo, Sri Lanka ll.43yo, Europe 8.57% and South America 5.71%

respectively (table 42). The number of factories exporting to each country is very few

when compared with the total number of export factories. The ASEAN counrries which

a

t

t
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Thailand hasn't exported is Brunei due to price competition and trade inr;;nsistency.

This requires the government support.

Table 41 in appendix shows details of export from the first questionnaires by

exported countries. Dosage forms which are exported to ASEAI{ countries are tablet,

capsule, liquid, injection and lozenge. These dosage forms are produced with high

technology when compared with dosage forrn exported to other regions. Drugs in

tablet dosage form are exported by many pharmacological groups. Myanmar has more

exported dosage form than other ASEAI{ countries. This shows that Myanmar is a

more attractive market for Thai's manufacturers than other countries. phaiacological

groups of drugs 
111orted 

to ASEAIT{ countries are varied zuch as Cardio-vascular

group, hypertensive drug e.g. Atenolol, Enarapril, Antibacterial, Antihlperlipidemia,

anthelmintics, analgesic e.g. Aspirin, Paracetamol steroid and other drug that ussd high

production technology such as injection and parenteral solution while drugs exported to

Europe are balm, herbal medicine and plaster.

About 30Yo ofttre manufacturers who returned the first questionnaires have a

future plan to export to foreign countries. This consists of 32.345% if Tha.ils factories

aad 7.35Yo ofjoint venture. This data shows that some joint venture companies are in

process of planning. About 29.41% of Thai's factories do not have a plan to export

because size of plant, period of operation. Jointventure ssmpanies about l.48Yo or I

factory does not want to export because it is considered to.move to other ASEAI.I

countries. Manufacturers that have plan to export are ones that have exported and ones

that never export but desired to extend their mirkets(table 42 in appendix).

t
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The ASEAI\I countries that Thai's factories are interested are Philippines and

Indonesia accounted for 40.74Yo and33.33% respectively. Brunei interests by lS.5Z%

of Thai's manufacturers although they have not exported to this country yet. ASEAI1

markets are more interesting than other countries because of a convenience in

transportation, communication and a slower drug development than that of Thailand's.

The reasons to expand export to foreign countries vary depending on size and

marketing competency of manufacturers in Thailand. Some factories are in process of

selecting items for export. The countries that Thai manufacturers do not extend their

export to are those that have strict registration and asset ownership. They considers

only price. Other reasons are the lack of market personnel and financial support. Thai

manufacturers are interested to extend their export to the countries which they can

increase their volume and items, having large group of consumers and opportunity

advantage in transportation. Dosage forms and pharrracological groups are the same as

drugs that have been exported such as liquid dosage form injection and new items few

Thai manufacflrers have produced(table 43 in appendix).

Dosage forms that Thai manufacturers plan to extend export are those which

are t}re same as previous export. The point is they want to increase a numbei'of foreign

countries to export to and also to increase the pharmacological group as shown in table

44 in appendix.

4.9 Cost structure of ll selected drugs

Information of l1 selected drug studied for potential for export. Dosage form

of 1l selected drugs are the same as original products except Cimetidine 400 mg.,

Ibuprofen 200 mg., Norfloxacin 200 mg. and Vitamin Bl-6-12 those are produced both

!
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in tablet and in capsule. Some manufacturers that produce 1l selected drugs have

exported some of those drugs but may not cover all these l l items. The manufacturers

agree to give production cost of items that have been exported for a long tile and have

many formulas e.g. Paracetamol.

Table 64 Dosage form of I I selected drugs studied export and number of producers

and exporters

o Name Dosage form Packaging Packing Number.

of

producers

Number of

producers that

gave cost

1. Amoxycillin 500 mg. Capsule

Capsule

Capsule

Capsule

Strip pack

Strip pack

Loose pack

Loose pack

10x10

50x10

100

500

2(2)

2(l)

I

2l(10) 9

2. Ampicillin 500 mg. Capsule

Capsule

Strip pack

Loose pack

10x10

500

2Q)

20(10) ll
o

3. Antacid Tablet

Tablet

Tablet

Tablet

Tablet

Tablet

Strip pack

Loose pack

Strip pack

Strip pack

Loose pack

Loose pack

10x10

20

50x10

100x10

500

1000

2(r)

1( l)

e(s)

1

10(5)

1 1(6)

4

9

4. Bromhexine 8 mg. Tablet

Tablet

Tablet

Tablet

Strip pack

Strip pack

Loose pack

Loose pack

10x10

50x10

500

1000

2

2(2)

I

r3(5)

t
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Table 64 Dosage form of I I selected drugs studied export and number of producers

and exporters. (cont.)

Dosage form Packaging Packing Number

of

producers

Number of

producers ttrat

gave cost

5. Cimetidine 400 mg. Tablet

Tablet

Tablet

Tablet

Tablet

Capsule

Capsule

Strip pack

Strip pack

Loose pack

Loose pack

Loose pack

Strip pack

Loose pack

10x10

50x10

40

500

1000

2xI2

500

2(L)

7

1

t6(7)

6(3)

1(l)

2(2)

t

6. Diclofenac 25 mg. Tablet

Tablet

Tablet

Tablet

Tablet

Tablet

Strip pack

Strip pack

Strip pack

Loose pack

Loose pack

Loose pack

10x10

50x10

100x10

100

500

1000

2(2) !

2(2)

4(4)

I (1)

2(2)

L2(s)

a

7. Ibuprofen 200 mg.

@ilm coated &sugar coated)

Strip pack

Strip pack

Loose pack

Loose pack

Loose pack

Loosepack' "

Tablet

Tablet

Tablet

Tablet

Tablet

Capsule

50x10

100x10

100

500

1000

1000

8(4)

r6(6)

I

4(3)

I

1( 1)

7

9

a
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Table 64 Dosage form of 1l

and exporters. (cont.)

Results / 176

selected drugs studied export and number of producers

Dosageform Packaging Packing Number

of

producers

Number of

producers that

gave cost

8. Mebendazole 100 mg. Tablet

Tablet

Tablet

Tablet

Tablet

Tablet

Tablet

Strip pack

Strip pack

Strip pack

Loose pack

Loose pack

Loose pack

Loose pack

1x6

1x8

100x6

100

250

500

1000

2

I (1)

I

I

1(1)

1

2(1)

a

a

9. Norfloxacin 200 mg. Strip pack

Strip pack

Strip pack

Strip pack

Loose pack

Loose pack

Loose pack

Loose pack

Loose pack

Strip pack

Strip pack

Loose pack

Loose pack

Tablet

Tablet

Tablet

Tablet

Tablet

Tablet

Tablet

Tablet

Tablet

Capsule

Capsule

Capsule

Capsule

20x8

25x8

l0xl0

50x10

100

200

250

500

1000

1x4

5x4

100

500

1( 1)

t(l)

3(1)

3(2)

I (1)

I

2(r)

4(2)

3

I

1

2(t)

2(t)

I

2

I
a

Copyright by Mahidol UniversityCopyright by Mahidol University



a

Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Med. and Health Soc. Sc.) / 177

Table 64 Dosage form of I I selected drugs studied export and number of producers

and exporters. (cont.)

Name Dosage form Packaging Packing Number

of

producers

Number of

producers that

gave cost

o

10. Paracetamol500 mg. Tablet

Tablet

Tablet

Tablet

Tablet

Tablet

Tablet

Tablet

Strip pack

Strip pack

Strip pack

Loose pack

Loose pack

Loose pack

Loose pack

Loose pack

10x10

50x10

100x10

10

60

100

500

1000

2(r)

3(3)

3(1)

I (1)

1

T3Q)

6(2)

37(16) 23

11. VitaminB14-12 Tablet

Tablet

Tablet

Tablet

Tablet

Tablet

Capsule

Ship pack

Strip pack

Loose pack

Strip pack

Loose pack

Loose pack

Loose pack

10x10

30x10

100

25x10

500

1000

1000

I

|.,

3(1)

I (1)

6Q)

t2(2)

I

o
9

4

Note : (number) is number of manufacturers that have exported.

Items in antibacterial group have highest active ingredient cost proportion.

For example Amorycillin 500 mg. packing 500 capsules has active ingredient cost

about 85.92% of total production cost. Item that has least active ingrecirurt cost is

Ibuprofen 200 mg. paacking 50x10 (table OS;.a
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a Labor cost do not correspond with active ingredient , packaging or tlpe of packing

such as Antacid packing looose packed 1,000 tablet and strip packed 50x10 tablet

have labor cost of 15.45 and l2ll4 prcent of total production cost respectively.

Indirect overhead cost is minimum 0.31% in Vitamin Bl-6-12 to mar<imum

163I% in Diclofenac 25 mg.. All items have higher proportion of direct overhead cost

than indirect overhead cost.

Table 65 Cost structure of 11 selected drugs.I
Packing Dosage Active

form ingredient

(w (Y") (W

Overhead

Cost

@irec$ (ndirect)

Non-

active

ingredient

(%)

Packagin

g material

Amorycillin 500

mg.

500

50x10

Capsule

Capsule

85.92

78.63

5.47

0.02

2.48

t5.72

t.76

4.15

3.t7 t2t

0.79 0.69

Ampicillin 500

mg.

capsulc 82.76 5.82 t.9l 4.iq 1.56

l Antacid 1000

50x10

tablet

tablet

46.23

47.02

12.51

8.60

8.66

18.28

15.45

12.14

10.45 6.71

7.97 6.00

Bromhexine 8

mg.

1000 32.33 n.77 10.45 20.44 14.22 10.79

Cimetidine 400

mg.

s00

1000

lbxl0

50x10

500

60.80

59.24

38.r I

49.31

63.46

tablet

tablet

tablet

tablet

tablet

10.98 4.12

4.74 13.83

3.60 20.20

2.82 t5.28

13 .84 
-'--- 

7 .t7

10.52 5.45

9.53 6.62

0.87 7.02

26,gb

10.07 5.23

8.13

6.04

30.20

s.62

r0.23a
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Table 65 Cost structure of I I selected drugs. (cont.)

Na.me Packing Dosage Active

form ingredient

Non-

active

ingredient

('/,)

Packaging

material

Overhead

Cost

(%) VT VA @irect) (Indirect)

Ibuprofen 200

mg.

500

1000

50x10

tablet

tablet

tablet

13.84

tt.57

8.s2

10.23

12.8t

t7.96

10.07 5.23

t2.20 4.95

9.00 8.05

7.t7

4.62

28.1 1

63.46

53.85

28.37

7.69

4.91

6.42 2.64 9.93

5.08 2.73 2.73a
Mebendazole 100

mg.

250

1000

tablet

tablet

57.93

80.73

15.1,3

3.82

Norfloxacin 200 100

mg. 500

1000

10x10

50x10

5x4

tablet

tablet

tablet

tablet

tablet

tablet

53.t2

62.44

81.37

75.72-

41.17

37.39

9.34

6.64

7.50

3.42

8. l3

0.19

t3.74

7.58

2.36

8.98

24.46

43.4I

Lt.t2

8.84

3.L9

8.82

8.78

7.00

L2.36 0.32

9.75 434

2.36 3.22

t.62 1.45

10.98 6.48

t2.00

I

Paracetamol500

mg.

100 tablet

1000 tablet

l00xl0 tablet

50x10 tablet

57.36

53.70

39.66

30.16

t2.18

8.83

5.55

6.28

22.84

9.90

34.28

17.53

5.08

9.96

10.02

15.79

t.sz t.o2

10.1L 6.66

5.48 5.01

22.32 7.32

Vitamin B1-6-12 500

1000

tablet 7t.t6

72.07

5.50

7.12

4.r9 6.84

318 6.05

12.00 0.31

6.51 4.n"

I

Results of the study of domestic cost of l l selected drugs showed that the

domestic cost of antibacterial are lower than the cost of other items because imported

active ingredients are more expensive. Drugs packed in strips have higher do$estic cost

than the ones of loose packed. Drugs with large packed have higher domestic cost.Copyright by Mahidol UniversityCopyright by Mahidol University
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a Although active ingredients of all items are imported but this co.rdition does

not relate with the proportion between domestic and foreign cost, for example

Bromhexine 8 mg. has domestic cost 47.39 baht while the foreign cost is 25.2I baht per

one packing. This is also true with Diclofenac 25 mg. and Glibenclamide 5 mg.(table

66).

Table 66 Percentage of domestic cost of production by packaging.

Name Packing Packaging Dosageform Domestic cost

Min--max Average

I

Amorycillin 500 mg. Loosedpack capsule

Strip pack capsule

4.4t-t8.37 11.39

- 21.37

500

50x10

Ampicillin 500 mg. Loosed pack capsule 6.97-25.27 15.88

Antacid 1000

50x10

Loosedpack tablet

Strippack tablet

25.00-8t.47 45.95

t5.9747.78 48.24

Bromhexine 8 mg. 1000 Loosedpack tablet 37.M-88.22 65.2'7

a
Cimetidine 400 mg. Loosed pack

Loosed pack

Strip pack

Strip pack

t8.2646.33 33.91

24.5347.L5 ...45.90

58.29

47.86

500

1000

10x10

50x10

tablet

tablet

tablet

tablet

Diclofenac 25 mg. 5!q

1000

50x10

100x10

Loosed pack

Loosed pack

Srip pack

Strip pack

51.69

3I.13-82.58 54.62

72.27

94.14

tablet

tablet

tablet

tablet

a
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Table 66 Percentage of domestic cost of production by packaging. (cont.)

Name Packing Packaging Dosage form Domestic cost

Min.-max Average

Ibuprofen 200 mg. s00

1000

50x10

Loosed pack

Loosed pack

Strip pack

2t.s7 -s7 .7 s 34. 18

23.34-54.62 38.44

47.85:79.3t 68.83

tablet

tablet

tablet

Mebenda"ole 100 mg. Loosedpack tablet

Loosedpack tablet

250

1000

42.07

14.18

a Norfloxacin 200 mg. Loosed pack

Loosed pack

Loosed pack

Strip pack

Strip pack

Strip pack

27.4047.4t 37.61

10.2347.42 32.53

t1.39-14.66 t3.02

21.54

40.7943.7t 52.25

100

500

1000

10x1O

50x10

5x4

tablet

tablet

tablet

tablet

tablet

tablet

I

Paracetamol500 mg. Loosed pack

Loosed pack

Strip pack

Strip pack

100

1000

l00xl0

50x10

tablet

tablet

tablet

tablet

42.64

42.37

55.47

73.61

Vitamin BI4-I2 500

1000

Loosedpack tablet

Loosedpack tablet

5.20-35.t7 ,, 24.20

9.2442.31 25.t6

4.10 Comparative advantage

Calculation DRC/EER by using average cost of production shorted that all items

have comparative advantage. Norfloxacin 200 mg. Packing loose pack 1000 tablet has

DRC/EERO.O5 which means that this item has most comparative advantage. Drug that

has the least comparative advantage is Paracetamol 500 mg. Strip packed 50x10 tablet

a
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that has DRC/EER equal to 0.69. DRCIEER does not depend on form or packing for

example Paracetamol 500 mg. Loose paked 100 tablet has DRC/EER 0.041 which is

less than DRC/EER of the ones in the loosed packed of 1000 tablets (0.59). The strip

packed 100x10 tablet has DRC/EER 0.17 which is less than those of the loosed pack

(table 67).

a

I

a
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Table 67 Domestic resource cost at average cost of production of l1 selected drugs.

Packing Domestic

direct cost

Foreigr direct

cost

Exchange rate Real

exchange rate

(EER)

t996

Factory

price

1996

(ER)

1996

Domesticresource DRC/EER

cost

(DRC)

@ahU Dollar)

Ff,
D'o
;H:

oH
o,o-
a.+to.
(!
I
o)!t
g
o
L<

Amorycillin 500 mg. cap.

Ampicillin 500 mg. cap.

Antacid tab.

Antacid tab.

Bt'omhexine 8 mg. Tab.

Cimetidine 400 mg. tab.

Diclofenac 25 mg. tab.

Ibuprofen 200 mg. tab.

Ibuprofen 200 mg. tab.

Mebendazole 100 mg. tab.*

Mebendazole 100 mg. tab.*

Norfloxacin 200 mg tab.*

500

500

soxl0

1000

1000

500

1000

500

1000

250

1000

l0xl0

83.08

ttr.79

40.94

61.67

47.39

84.66

73.21

50.58

80.33

84.74

26.C0

13.41

646.55

592.26

43.94

72.55

25.21

165.01

60.83

97.42

t28.62

1t6.67

t57.32

48.86

1069.67

1063.05

117.50

199.78

179.44

1080.00

338.33

250.00

336.67

5t3.97

300.00

250.00

25.85

25.8s

2s.85

25.85

25.85

25.85

25.85

25.85

25.85

25.85

25.85

25.85

26.r0

26.10

26.10

26.10

26.10

26.10

26.r0

26.10

26.10

26.t0

26.t0

26.10

5.08

6.14

14.39

12.53

7.94

2.39

6.82

8.57

9.98

5.51

4.71

1.72

0.19

0.24

" 0.55

0.48

0.30

0.09

0.26

0.33

0.38

0.21

.0.18

0.07

ts

i,
Q
(D

F
F)3o-
+<(!
o)

i'
aoI
u)o

@())
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Table 67 Domestic resource cost at average cost of production of I I selected drugs.(cont.)

Packing Domesti

- c direct

Foreign

direct

cost

Factory

price

1996

Exchange

rate

(ER)

1996

Real Domestic

exchange rate- resource cost
(EER)

(DRc)

DRC/EER

fu
tr)

oa
A!

D)
ln

?
o)

H
(D
o
'P
a+

,r996 (BahU

Dollar)

Norfloxacin 200 mg. tab.

Norfloxacin 200 mg. tab.

Norfloxacin 200 mg. tab.

Norfloxacin 200 mg. tab.

Norfloxacin 200 rng. tab.

Paracetamol 500 mg. tab.*

Paracetamol 500 mg. tab.

Paracetamol 500 mg. tab.

Paracetamol 500 mg. tab.

Vitamin Bl-6-12 tab.

50yr0

5X4

100

s00

1000

100

50x10

l00xl0

1000

500

t65.26

9.57

13.53

105.76

53.50

4.20

I15.03

66.44

56.91

37.89

t62.s0

5.7t

34.92

208.91

399.50

5.65

34.83

53.33

7t.28

et.bt

485.00

37.38

204.30

869.09

1400

15.78

200.00

450.00

166.86

251.08

25.85

25.85

25.85

25.85

25.85

25.85

25.85

25.85

25.85

25.85

26.t0

26.t0

26.10

26.10

26.10

26.t0

26.10

26.10

26.10

26.t0

t3.25

7.81

2.06

4.14

r.38

10.72

18.00

4.33

15.39

i'3q

0.51

0.30

0.08

0.16

0.05

0.4r

0.69

0.17

0.59

0.20

Fori
U)

ooA
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Table 67 Domestic resource cost at average cost of production of I I selected drugs.(cont.)

Packing Domesti Foreigrr Factory Exchange

c direct direct price

1996

rate exchange rate

(ER) (EER)

Domestic DRC/EER

resource cost

@RC)

(Baht/

Dollar)

1996t996

Vitamin 8l-6-12 tab. 1000 51.60 106.05 345.00 25.8s 26.10 5.58 0.2t

E'
D)o
;
F+)

ots
o)o.
a
da
(Da

A]

p-
o

s

Fd

!,
eoF
F)

g
rJro
F)
d

(A
o
s)
(A
9

@
L'I

: items that has one cost of production
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Table 68 Term of trade of l1 selected drugs studies potential of export at average wholesale price

Packing Malaysia Myanmar Singapore Vietnam Philippines

FU
o)

oa
P
ol
U2

A)
+Fto
(D

Amoxycillin 500 mg. 100's FP 328.96

500's 37t.23

10001s 590.67

2,725.00 53.96

3,075.14 60.89

4,892.89 96.89

66.83

75.42

120.00

169.76

465.64

740.89

28.00'r**.

76.82'b'b',F

122.22'i**

Ampicillin 500 mg. 100's

500's

250.31

236.20

3,461.95 89.94

3,266.77 .84.87

487.lll 0.52(China)***

459.64 15.43(China)*r'*

. 25.47

24.04

Antacid 500's

1000's

50x10's FP

37s.00

385.71

270.00

1,125.00

1,157.14

810.00

97s.00

1002.86

702.00

102.78t|.*tl(

105.71*'r*

74.00'srr'h

5,786.tt 263.89

5,951.43 271.43

4,t66.00 190.00

Vitamin Bl-6-12 74.55

83.67

500's

1000's

650.91

730.61

32,458.18

36,432.65

52.73

59.18

2454.5s

2755.10

60.00*r*

67.35'bt'*

Bromhexine 8 mg F
tDa
d
da

a
Ol

226.47

440.00

500's

1000's

516.18

1,002.86

5,688.24

I1,051.43

60.29

tt7.t4

32.35

62.86

970.s9

188s.71
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Table 68 Term of trade of I I selected drugs studies potential of export at average wholesale price.(cont.)

Packing Malaysia Myanmar singapore vietram philippines Laos

88.24*

\1
A)o
;
!'+)

ol-t
o)A
a+to.
(D
U'

7
F\
o,

ao

100x10's

FP

344.12 3,792.16 40.20 21.57 647.06

Cimetidine 400 mg. 500's

1000's

l00xl0's

FP

1,277.91

1,623.47

1,178.52

1,912.05

2,429.09

1,763.33

73.90

93.88

68.15

135.33

t06.52

146.74

793.98

1008.67

732.22

30.03**

52.55**

38.1 5**

Diclofenac 25 mg. 500's

1000's

l00xl0's

500's

1000's

100x10's

12,763.77

8079.82

9572.83

15806.25

16860.00

11627.59

Ibuprofen 200 mg.

7t0.t4

M9.54

532.61

357.81

381.67

263.22

65.22

4t.28

48.9t

354.69

378.33

260.92

9,855.07

6238.53

7391.30

, 86.56

92.33

63.68

1236.23

782.57

927.17

993.75

1060.00

73r.03

42.03**

26.61**

31.52**

140.63*

150.00*

103.45*

tso

il
R
(D

F
s)
p.

o
o)

CAo
r)(,
s,

a{
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Table 68 Term,of trade of 11 selected drugs studies potential of export at average wholesale price.(cont.)
,

FU
o)

0a
A'
H
a)(n

F)
dFIo
(D
El
+

Mebendazole 100 mg. 500'5 1062.82 31660.90 NA

1X6',S 660.56 19677.69 NA

15.38

9.56

NA

NA

133.33r

82.87*

Packing Malaysia

10074.02

t45',1.18

Singapore

4586.61

663.M

Vietnam Philippines

3387.40

390.74-

Norfloxacin 200 mg. 500's 20t2.60

lxlo's 291.12

NA

NA

NA

NA

Paracetamol500 mg. 100's 150.00

500's t28.57

1000's 163.64

l00xl0's 73.47

142570.83

122203.57

155531.82

69830.61

1133.33

971.43

t236.36

sJs.ro

17.78

20.74

16.30

36.30

75t2.50

6439.29

8195.45

3679.s9

57.08

48.93

62.27

27.96

* Thai company ** India'company 'r'r* r.aos company

Fo
u)d
r+
U)

@
oo
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Calculation DRCiEER by using minimum total cost of production found that

Bromhexine 8 mg. Loose packed 1000 tablet has highest DRCIEER (0.77), followed

by Antacid strip packed 50x10 tablet(0.67) respectively. Ibuprofen 200 mg. Loose

packed 500 and 1000 tablet have DRC/EER equal 0.65. The least DRC/EER is 0.01

that is Norfloxacin 200 mg.loose packed 1000 tablet. Drugs that has more DRC/EER

than Norfloxacin 200 mg. is cimetidine 400 mg. 0.05 table 49 appendix)
I

Calculation by sing ma:rimum total cost of production found that items

which lose comparative advantage are Paracetamol 500 mg.strip packed 50x10 tablet

and loose packed 1000 tablet that DRCIEER are increased to l.l7 and 2.60

respectively. DRC/EER of Ibuprofen 200 mg. Loose packed 500 tablet increase from

0.33 to 0.96 when calculated by using ma:rimum total production cost while DRCIEER

of Ketoconazole 200 mg. strip packed 25xlO tablet decreases from 0.07 io 0.03 and

Norrfloxacin 200 mg. Loose packed 500 tablet decreases 0.16 ro 0.03 (table 68)

:
4.11 Price competitive and competitive advantage

I. Term of Trade at average price by countries

Calculation term of trade by using average wholesale price of ll selected drugs

showed that Thai manufacturers can ns1 ssmpete in price for most items of Laos and

Vietnam. Some items that Laos imports from China and India are cheaper tlan those

imported from Thailand. however Thai manufacturers can compete with Malaysia,

Philippines and Myanmar drug market every item respectivd. Items of drugs ttrat have

Myanmar, it is Paracetamol

500 mg., Mebendazole 100 mg. and Ibuprofen 200 mg.. Drugs that have terrn of trade

a

a

o
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more than 100 in Singapore are Antacid ,Ibuprofen 200 mE, Norfloxacin 200 mg. and

Paracetamol 500 mg. but Bromhexine 8 mg. only packing 1000 tablet that term of trade

is more than 100. Drug that have term of trade more than 100 in Vietnam are Antacid,

Cimetidine 400 mg., Diclofenac 25 mg. Amorycilin 500 mg. can not be competed only

packing 1000 capzule. All items can be competed in Philippines except Mebendazole

100 mg. because of the data is unavailable but all items have term of trade less than in

Myanma1. Items that have time of trade higher than in Malaysia are Ampicillia 500 mg.,

Antacid, Vitamin B-6-12, Bromhexine 8 mg., Diclofenac 25 mg.,Ibuprofen 200 mg. ,

Norfloxacin 200 mg. and Paracetamol 500 mg.

Item that have term of trade less than ttrat of Malaysia are Cimetidine 400 mg.. As

for Amorycillin 500 mg, only strip packed has the term of trade lower than that of

Malaysia. Few items can be competed in Laos such as Amorycillin 500 mg. packing

1000 capsule that produced in Laos, Bromhexine 8 mg. packing loose packed 500,

1000 tablet that are imported. Ibuprofen 200 mg., Mebendazole 100 mg. packing loose

packed 500 tablet that imported from Thailand. Items that can not absolutJy,compete

absolutely are Ampicillin 500 mg. imported from China and produced in Laos. Vitamin

Bl-6-12 produced in Laos, Cimetidine 400 mg., Diclofenac 25 mg. imported from

India and Paracetamol500 mg. (table 56 appendix).

lI. Term of trade by items 41 minimum and maximum wholesale price.

Term of trade of Amoxycillin 500 mg. are more than 100 in Malaysia, Myanmar,

Singapore, Philippines and Laos drug market. Packing loose packed 100 capsule can

not be competed in Vietnam with Amoxycillin produced by domisiic factot'es(term of

trade 55.42). N ma:<imum wholesale price in Thailand , Amorycillin can be still

I

l

a
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competed in MalaysiaQ6l.6t), Myanmar lz,t67.l3) and philippines (328.15) as

shown in table 72 appendx.

Term of trade of Ampicillin 500 mg. at minimum wholesale price can be competed

with drug markets in Malaysia, Myanmar and Philippines but it can not do so in

Singapore, Vietnam and Laos.

In Vietnam Ampicillin 500 mg. which is imported from Austria and which is

produced by domestic factories are cheaper than the drug from Thailand. As for Laos,

Ampicillin 500 mg. which is imported from China and Vietnam and AmpicillrLr which is

produced locally are cheaper than the sas imported from Thailand. At morimum price,

Ampicillin from Thailand can still compete in Malaysia, Myanmar and Philippines drug

market (table 73 appendix).

Antacid has vary packing both loose and strip packed that also different from

minimum wholesale price. Loose packed and strip packed Antacid have term of trade

more than 100 in 6 ASEAN countries drug market. Term of trade is highest in

Myanmar 1225294 follow by Vietnam Q54l.l8). This item imported from Thailand.

Consideration at minimum wholesale price , term of trade of Antacid loos'b packed is

decrease to 76.09 and strip packed is decrease to 46.05. Term of trade in tle rest

-.countries 
are still higher than 100. Strip packed Antacid at ma:rimum wholesale price is

highest in Myanmar 5951.43 and least in Laos 100.00. at minimum wholesale price

strip packed Antacid terrr of trade is less than 100 in Laos. This item are imported from

Thailand and produced by Laos manufacturers (table 7{ appendrx).

Term of trade of Bromhexine 8 mg. at minimum wholesale price are higher than

100 in Myanmar 911051.43), Philippines (1885.71), Malaysia (102.86) and Singapore

t

t

a
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(ll7.l4) respectively. Term of trade of this drug in Laos is higher than 100, both are

drugs which are imported from Thailand and produced in Laos but the tenn of trade of

drug produced in Laos is 44o.oo which is higher than the one imported from Thailand

257.14. Term of trade of this drug in Vietnam is 6262.86. Morimum wholesale price of

Bromhexine imported from Thailand can be still competed in Malaysia, Myanmar and

Philippines drug market. This drug can be competed in Laos drug market only with the

one that is produced in Laos but cannot compete with drug imported from Thailand

(table 75 appendix).

Cimetidine 400 mg. has varied wholesale prices and pattern of sale fbr example

this one with loose packed 100 tablets are sold as one unit so researcher present all I
packing in table 76. Term of trade in Singapore is higher than 100 for Cimetidine with

loose packed 100 tablets.

Packing that can compete are loose packed 500 tablets and strip packed only at

the minimum wholesale price. In Vietnam this drug with 3 packing cennot compete

with one that is imported from canada. This drug that 13ss imported from Thailand

and India have term of trade less than 100 at minimum and ma:rimum price (table 76

appendrx).

Diclofenac 25 mg. packing loose packed can competed in 6 ASEAN countries at

minimum wholesale price. At marimum wholesale price this drug can competed in

Singapore and Laos that imported from India. Slrip packed can not compete in

Singapore and Laos at minimum wholesale price with drug that imported from India

(table 77 appendix).

f

o

l
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Ibuprofen 200 mg. has term of trade more than 100 in 6 countries at minimum

wholesale price. At maximum wholesale price this drug can not compete in Vietnam

and Laos. Loose packed of this drug at 500, 1000 tablets at maximum i;r,ce can be

compete with drug that Laos imported from Thailand (table 7g appendix).

Terrr of trade of Mebendazole 100 mg. in Vietnam is less than 100 at both

minimum and ma:<imum wholesale price. In Laos this drug can compete at minimum

price with this one that has imported from Thailand (table 79 appendix).

Norfloxacin 200 mg. can be calculated its term of trade in 4 countries Malaysia,

Myanmar, Singapore and Philippines because I the rest countries the data is non

available. This one from Thailand can compete in 4 countries at both marimum and

minimutn wholesale price. Loose packed of this drug has highest term of tra de 719l-36

in Singapore dnrg market. While strip packed is highest in Myanmar : 1457.18 (table

80 appendix).

Paracetamol 500 mg. distributed in drug market has 3 patterns. One is packing 100

tablets. It is sole each pack because its comfortable. Second is packing 1000 tablets for

retailing and third is strip packed that is very popular. At minimum wholesale price

packing 100 and 1000 tablets can not compete with packing 1000 tablets in Vietnag

and Laos. For strip packed it can not compete with Paracetamol in Malaylia beside of

these 2 countries. Paracetamol that Vietnam import from France and Australia can not

compete with Paracetamol all3 packing from Thailand. Paracetamol distributed in Laos

can not compete with Paracetamol packing loose pack imported from Thailand and

Vietnam at morimum wholesale price (table 81 appendix).

t

a

t
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vitamin Bl-6-12 can not compete in Singapore drug market (term of

trade=69.05), Vietnam drug market especially drug that produced by Vietnamese's

factory Q7 .62). Laos drug market that produced in Laos (78.57). Term of trade of this

drug is 100 at minimum price ::/hen comr';te with drug that Laos im..,ted from

Vietnam. Term of trade of Vitamin Bl 6 12 is highest in Myanmar (42504.76) follow

by Philippines (1061.90) and Malaysia (852.38) respectively (as shown in table 82

appendix).

4.12 Capacity increased for export

Calculation.volume of production increased for export extension in 2003 found

that Vitamin Bl 6 12 can not be increased enough for export (59.22%)follow by

Norfloxacin 200 mg. (81.00%), Mebendazole 500 mg.(S0.06%) and 100 
^r)1rr.rr*1.

These drugs are all tablet dosage forrr that can be increased marimum 68.42%.

Capzule dosage form that are exported as Amoxycillin must be increased volume of

production 80.49% that equal Ampicillin 500 mg. as seen in table 69.

Table 69 Percentage of production increased for export in 2003

Name Volume of

production 1999

(tablet/r': psule)

Volume of production for e4port

Volume of productie., Percentage

increase(tableUcapsule)

t

t

Amorycillin 500 mg. cap.

Ampieillin 500 mg. cap.

111,007,147

54,169,224

89,353,269

43,601,399

80.49

80.49
I
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Table 69 Percentage of production increased for export in 2003. (cont.)

Name Volume of

production 1999

(tablet/capzule)

Volume of production for export

Volume ofproduction Percentage

increase(tablet/capsul : ;

t

Antacid tab.

Bromhexine 8 mg. tab.

Cimetidine 400 mg. tab.

Diclofenac 25 mg. tab.

Ibuprofen 200 mg. tab.

tvteLendazole 100 mg. tab.

Mebendazole 500 mg. tab.

Norfloxacin 200 mg.

Paracetamol 500 mg. tab.

Vitamin Bl-6-12 tab.

1,544,276,559

r94,429,979

1,410,427,264

llg,gl0,gg7

144,087,544

30334286

6,127,440

19,911r,623

2,341,739,216

364,295,645

-62,029,319

-7,809,029

-56,652,049

4,812,623

-5,796,562

24257985

4,905,370

16,131,607

-94,059,967

309,269,336

-4.017

4.016

4.0t7

4.017

,. 4.016

79.97

- 80.06

81.00

4.017

89.22
J

3 items of drugs that studied both self-sufficiency and extend

Amorycillin 500 mg., Diclofenac 25 mg. and Norfloxacin 200 mg.

increased 81.88, 25.39 and 81.00% respectively (table ZO).

export are

that will be

l
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a

Name Volume of

production 1998

Production for self-suffi ciency

and export

(tablet/capsule) Volumeofproduction

increased(tablet/capsule)

Amorycillin 500 mg. cap. lll,O\7,l47

83,756,515

19,916,623

90,999,237

21,269,969

16,131,607

81.88

25.39

81.00

Diclofenac 25 mg. tab.

Norfloxacin 200 mg.
I

I

Note : exchange rate 1997 is 31.4817 baht per US dollar

exchange rate 1998 is 41.585 baht per US dollar

Source: Bank of Thailand

4.13 Policies affecting export

There is a question whettrer it is too late to develop drug production ir:dustry. Our

neighboring countries have accelerated the development of pharmaceutical products so

ttrey can be self-reliance soon. Some agencies think that manufacturers do not export

because they produce copy or counterfeit drug to supply domestic demand only.

Problems in export to ASEAI.{ countries are:

4.13.1 Trade barriers policies such as regulations, technical trade barriers in

foreign countries, requirement of certificate from FDA etc.

4.13.2 Control policy on imitated drugs and substandard products. Products that

have high volume of distribution in foreign markets will be copied by Thai

manufacturers but with substandard quality. This destroys the product image of

Thailand. However every sector points that this industry is ready to export although

]
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there are some obstruction such as quality of products, imitated drugs or the country's

being a drug transportation pass. These affect the ASEAN countries' confidence for

drug quality from Thailand.

4.13.3 Export promotion policies of public sector such as marketing public

relation about GMP of Thai's manufacturers. FDA has developed export promotion

such as opening an express way for special cases, labeling certificate according to trade

countries although not accepted by domestic regulation. This condition i; rbr export

only. Besides, there is a development of GMP certificate, using WHO guideline to be

international standard within 1 year. There is a problem about some of the production.

FDA's point of view is local manufacturers have high potential but they are not

convened. The government sector has to launch a concrete promotion such as an

announcement about high quality of local manufacturers and distinguish factories which

receive GMP certificate from those which do not.

Since BOI view that pharmaceutical industry at present is formulation, with no

research and development so it does not give promotion. It give privilego to every

region that produce raw material or semi-finished raw material or conducts

development research on this industry. AII these regions will receive promotion and

marimum profits especially the privilege for equipment w.l, 
-..

4.13.4 Management policies of private manufacturers. Private sectors are ready to

export but they must develop some activities if they want to compete with neighboring

industry. They lack evaluation of cost-benefit and potential for export so there are in

sufficient marketing personnel. Export promotion department needs.,to know

requirement of manufacturers. If manufacturers want to export they can consult with

t

o

G
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the export service division. The export promotion department has been a leader for

export because Thai manufacturers lack knowledge of export. At present, Thai

manufacturers are ready so the export promotion department will change its operational

plan.

The problems originated from characteristic of business which was mostly

developed from family business that affect the present structure of management

although circumstance is rapidly shanged but this ideology still prevail. The advantage

of former structure is strengthen administrators who have recession thrnking while

disadvantage are non-acceptance idea of import zubstitution and extend export. The

result is crowded manufacturers h domestic market and ended with severely

competitiveness and slow development.

Another disadvantage is that conservative administrators pay attention only to

domestic market so they do not get new information and sometimes their information

are distorted to find off their. competitors. This condition results in negotiation.

Althou8h public sector has developed, private sector remains idle. Weakne;{t of private

sector is a lack of foreign inforrnation, a lack of perspective in development projects

and benefits of regulation.

Private sector has been already had an expansion capacity but they have not

accepted new approach. As for the public sector, they should provide the local

enterprise useful information. Advantages of this industry are ranked from high to low

narnely, productiorq export, personnel, quality marketing and raw material production.

BOI d<i iiot promote development because it thinks that Thai producers are not ready

to compete with foreign producers.

a

]

i
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Product differentiation is one option to develop but motivation of local

manufacturers must consider maximized profit according to theory of the firm.

4.5. Academic policies. Academic institutions should be leaders especially faculties

ofpharmacy.

4.6. Export promotion policy. It is unlikely for pharmaceutical product to receive

zupport from export promotion department because it has to take care of tap

14-15 important goods while pharmaceutical products are not still categorized

in this group. 
a.

4.7.Free trade area policies. Tmpacts from free trade agreements zuch as AFTA

and WTO. Although there is policy of harmonization but some countries use

non-tariff barriers to make Thai exporters disadvantage. Public sector c.urnot

subsidize due to free trade agreement. AII sectors must rearize this problem and

collaboration with each other to solve the problems. For o(ample if Thai

manufacturers cannot compete with finished products imported from Indiq we

will negotiate on buyrng only raw materials from India. Win-win situation will

be used to reduce trade barriers. India is not a member of AFTIi'but it is a

member of BMS-TEC. Every sector has to accelerate their effort to solve the

problem before Singapore come back to be leader.

Economic commercial department is a direct agency to represent local

manufacturers in negotiation with foreign countries. Export promotion department is an

intermediate agency to pass some problems to Economic Commercial department.

Raw material tariffis reduced to lYo on August lO, lggg.Tariffrate froin 0% to

lYo is not a significant impact (o%-5% is accepted as non significance). Government

a

a

t
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may worry about their revenue but the tn;r from local manufacturers revenue that

derives from reduction of raw materiats tariffwill be compensated. If the government

does not satisfy, they can calculate from small scale or look at Singapore as the

example of success in tariffreduction.

In the future free trade agleement will affect quallty of imported raw materials '

GPO can not take the role in inspecting and assurance raw materials quallty' FDA must

take this role if they want to develop pharmaceutical industry in Thailand.

Part 4 SensitivitY analYsis

4.14. Sensitivity of variable in comparative advantage

Sensitivity analysis of comparative advantage @RC/EER) consist of 5

variables. They are

.- Domestic cost of Production

.- Foreign cost of Production

- Factory Price

- Manage Exchange rate

- Effective f,xghange Rate

Sensitivity is analyzed. by changing the studied variables while fixing other

variables. Exchange rate and effective exchange rate are changed together as exchange

rate in Thailand is still managed rate. So variable studied ins ratio between exchange

rate with effective exchange rate. The result is presented as number of ratio bgtwgen

these 2 rates. If the ratio is more than 1, the government should intervene to devaluate

Baht ourrency. On the contrary if the ratio is less than 1, the government should

a

a

a
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intervene to appreciate Baht currency. Sensitivity analysis is changing variables until

value of DRC/EER equals 1.00 (critical point) as seen in table 7l appendix.

t. Production of Amorycillin 500 mg. capzules packing 500.

Movement of variables showed that domestic production cost change in the

same way as DRCIEER. DRCIEER increased when domestic cost of production

increased. Domestic cost of production that makes DRC/EER increased to I is 425.00

Baht or 41156% increased. Foreign cost of production change in the same way as

DRC/EER Foreign cost of production increased of 987.00 Baht or 52.66% will

increase DRCIEER to 1.00. Factory price decrease of 729.0A Baht or 31.85% will

increase DRCIEERto l.

The important variable is ratio of ER/EER Ratio between ER and EER

ch4nges the same way as DRC/EER ER/EER increases to 5.1 or 4l3.l6Yo will
I

increase ERIEER to l. This value show that if ER is less than EER production of

Amorycillin 500 mg., it has comparative advantage. If tle government does not

interview and allow Baht currency to depreciate more than 5 times of real exchange

rate, production of Amoxycillin 500 mg. wi[ begin to loose comparative advantage

(table 83 appendix).

Table 7l Changing ofvariables that make DRC/EER meet critical point.

a

o

Changing / packing

Name Packing domestic cost

ofproduction

foreigncost factory

ofproduction price

ER/EER

t
Amorycillin 500 mg.

Ampicillin 500 mg.

5.1

4.00

500

500

425.00

472.00

987:00

946.00

729.00

709.00Copyright by Mahidol UniversityCopyright by Mahidol University
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Table 71 Changing of variables that make DRC/EER meet critical point. (cont.)

Changtng / packing

Name Packing domestic cost

ofproduction

foreigncost factory

ofproduction price

ER/EER

a

Antacid

Bromhexine 8 mg.

Cefalexin 250 m9

Cimetidine 400 mg.

Diclofenac 25 mg.

Glibenclamide 5 mg.

Ibuprofen 200 mg.

Ketoconazole 200

mg.

Mebendazole 100

mg.

Norfloxacin 200 mg.

1000

50x10

1000

100

10x10

500

1000

500

1000

50x10

500

1000

100

10x10

25x10

50x10

250

1000

100

500

1000

5x4

10x10

135.00

93.00

155.00

315.00

101.00

328.00

2E0.00

250.00

258.00

4L7.00

153.00

210.00

305.00

267.00

1350.00

2270.00

134.00

143.00

170.00

665.00

805.00

32.00

203.00

145.50

96.00

132.50

472.00

251.50

406.00

265.50

280.75

230.00

335.00

199.s0

257.00

563.00

4t7.50

1356.00

2907.00

166.00

274.10

190.80

764.00

tt47.00

27.90

236.70

134.00

84.50

72.50

2t6.00

248.50

249.00

133.50

98.00

133.50

149.00

t47.50

208.50

359.50

240.50

194.00

rr27.00

201.00

183.25

48.40

314.00

452.50

15.25

62.50

2.t8

2.27

3.25

11.10

2.05

3.85

3.8

7.6

3.18

3.6

3.02

2.6

6.05

6.00

14.6

9.3

1.58

5.5

12.5

6.25

15

3.3

15

a

I
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Table 7l Changing of variables that make DRCIEER meet critical point. (cont.)

Changing / packing

Name Packing domestic cost foreign cost

ofproduction ofproduction

factory

price

ER/EER

a

Paracetamol500 mg.

Piroxicam 10 mg.

Propanolol l0 mg.

Ranitidine 150 mg.

VitaminBl4-12

50x10

100

1000

50x10

100x10

500

1000

lOxl0

1000

lOxl0

500

1000

290.00

t0.20

113.00

181.00

67.00

210.00

342.00

25.55

570.00

1550.00

185.00

240.00

285.00

I1.60

127.00

101.00

54.00

145.50

302.00

18.20

505.00

1948.00

2r3.50

293.50

326.00

9.83

128.00

149.00

119.50

122.00

186.00

36.60

74.50

705.00

105.40

157.50

t.74

2.42

1.98

1.56

1

2.2s

3.03

1.15

8.4

10.1

4.85

4.65

a

t

II. Production of Ampicillin 500 mg. capsule packing 500 capzules.

Domestic cost of production shanges in the sa^me direction with DRCIEER

Domestic cost of production increases to 3ll.|lyo. So as I Foreign cost of production

which changes in the same direction as DRC/EER and can increase 59.73%. Factory

price decrease to 33.31% or to 709..00 Baht. If ratio between ER and ElrR increase

more than 4, the production of Ampicillin 500 mg. will loose its comparative advantage

(table 83 appendix).-

III. Production of Antacid tablet packing loose packed 500 tablets and strip

packed 50x10 tablets Copyright by Mahidol UniversityCopyright by Mahidol University
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Domestic cost of production of loose packed Antacid can increase to 135.00

Baht or ll8.9l% which will increase DRCIEER to 1. Foreign cost of production

increase to 145.50 Baht or 100.55% which will increase DRC/EER to 1. Factory price

decrease to 134.00 Baht or 35.2A%will increase more thaa2.l8 in loose packed, and

2.27 instrip packed will increase DRCIEER to I (table 83 appendix).

IV. Production of Bromhexine 8 mg. tablet packing 1,000 tablets.

Domestic cost of production, foreign cost of production and ratio between

ER and EER change in the same way as DRC/EER If domestic cost of production can

increase to 155.00% or foreign cost of production to 132.50yo, or ER/ER increase 3.25

times, production of Bromhexine 8 mg wi[ begin to loose comparative advantage.

Factory price decrease to 72.50 Baht, DRC/EER increase to I (table 83 in the

appendix).

V. Production Cefalexin 250 mg. capsrde packing loose packed 100, !00 capsule

and strip packed 10x10 capsules.

Production of Cefalexin 250 mg. n 1996 had high comparative advantage

because factory price was 5e high that domestic cost could increase to l0l8.2lYo or

increase from 28.17 Baht to 315.00 Baht. Foreign cost could increase from 187.87

Baht to 472.00 Baht or 151.24%. Factory price could decrease from 500.00 Baht to

216.00 Baht. Ratio between ER and EER could increase 1016.87% or ll.l0 times.

Packing loose packed 500 capsules and strip packed had less comparative. advantage

than items mentioned ab-ove. Domestic cost could increase 175.70% ano lO6.l2Yo

respectively. Foreign cost could increase 20.48 arra ZiiSN. factory price could

deqrease 15.50 and 17.llYo whrle packing loose packed 100 capsules could decrease

a

o

t
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56.80%. Ratio between ER/EER could increase 174.69 and 106.27olo as shown in table

83 in the appendix.

M. Production Cimetidine 400 mg. tablet packing loose packed 500 tablets.

Domestic cost can increase 287.43% or increase to 328.00 Baht while

foreign cost can increase 146.05% and ratio between ERIEER can increase 287..38Yo

but factory price can decrease to 249.00 Baht from 490.00 Baht (table 83 appendix).

VII. Production Diclofenac2l mg. tablet packing loose packed.

Domestic cost can increase fuom73.21Baht to 280.00 Baht while foreigu

cost can increase 336.46%. Factory price can decrease to 133.50 Baht. Baht currency

can devaluate to 3.8 times when compared with real exchange curency (table 83

appendrx).

VIII. Production Glibenclamide 5 mg. tablet packing loose packed 500,1000

tablets and strip packed 50x10 tablets.

Production Glibenclarnide 5 mg. packing loose packed 500 ta!:iet has the

highest comparative advantage followed by packing strip packed and the last one is

packing loose packed 1,000 tablets. Domestic cost can decrease 668.99, 259.48,

219.47% respectively. Foreign cost can increase 68.70,66.89,56.94% respectively.

Baht currency can devaluate until when compared with real exchange rate is

7 .6, 3.6, and 3. l8 times respectivd (table 83 appendix).

IX. Production of Ibuprofen 200 mg. tablet packing loosed packed 500, 1000

tablets.

Domestic cost can increase to 202.49Yo for production of packing loose

packed 500 tablets and l6l.42Yo for production packing loose packed 1,000 tablets.

a

I

l
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Production of Ibuprofen 200 mg. packing loose packed 500 and 1,000 tablets. Foreign

cost can increase 104.78 and 99.81 respectively. Factory price can decrease to 41..00,

3S.O7oh respectively- DRC/EER will increase to I when ratio between ER and EER is

increase to 3.OZ and 2.6 for packing 500 and 1,000 tablets respectively (table 83

appendrx).

X. Production of Ketoconazole 200 mg. tablet packing loose packed 100 tablets.

Production of Ketoconazole 200 mg. packing strip packed l0xl0 tablets

have the highest sensitivity because domestic cost can increase to 502.44Yo while

packing 100's, 25x10 and 50x10 can increase to 510.00, 1369.31 and 829.19%

respectively.

Foreign cost of production for packing 25x10's has lowest sensitivity

because it can increase 1225.38% while packing 100 tablets, l0xl0 and 50x10 tablets

can increase 81.61, 112.48 and229.0l respectively, as contrast to factory price that can

decrease in packing 100, l0xl0, 25x10, 50x10 to 41.31,47.87,86.60 and 64.22

respectively. Ratio between exchange rate and effective o(sfoange rate cari'increase to

508.74, 503.71, 1369.04 and 835.76Yo for packing 100, l0xl0,25xl0 and 50x10

respectively (table 83 appendix).

)fl. Production Mebendazole 100 mg. tablets packing loose packed 250, 1000

tablets.

Domestic cost, foreign cost and exchange rate change the same way as

DRC/EER that reverse to comparative advantage because if DRC/EER is more than l.

It shows that production of this item lost opportunity cost more than other items.

Production Mebendazolel00 mg. packing 500 and 1000 tablets can increase domestic

a

a

l}
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cost 58.13 and 450% respectively to make DRC/EER:I. Foreign cost uan increase

4Z.Zg and 74.23Yo for packing 500 and 1000 tablets. Factory price can decrease 19.60

and38.92% respectively. Ratio begin to loose comparative advantage is 1.58 and 5.5

for packing 500 and 1000 tablets (table 83 appendix).

KI. Production Norfloxacin 200 mg. packing loose packed 100, 500, 1000 tablets

and strip packed 5x4, lOxl0, 50x10 tablets.

Production Norfloxacin 200 mg. packing loose packed 100, 500 and 1,000

tablets have comparative advantage until domestic cost increase 1156.47,'.?28.78 afi

1404.67%. Foreign cost increase to 446.39,265.71 and l87.llYo. Factory price is

decrease 76.31, 63.87 arrd 62.29. Ratio between ER and EER increase to 12.5, 6.25

and 15 respectively. DRC/EER of packing strip packed 5x4,10x10, 50x10 increase to

critical point-when domestic cost is increase 234.38, 1413.80 and 75.48 respectively.

Foreign cost increase 388.62,388.45 and 75.38%. Factory price is decrease

59.20,75.12 aad27.56%. Ratio between ER and EER increase to be 3.3, 15 afi 1.74

respectively (table 83 appendix).

)CII. Production Paracetamol 500 mg. tablet packing loose packed lGC and 1000

tablet, strip packed 50x10, 100x10 tablets

Production Paracetamol 500 mg. tablet packing.loose packed 100 and 1000

tablets have DRC/EER less than 1 and will increase to I if domestic cost increase

142.86 and 98.56%. Foreign cost increase 105.31 and 78.18%. Factory price is

decrease 37.77 and 30.21%. Ratio between ER and EER increase 143.50 and 99.3Yo

respectively. Paracetamol 500 mg. packing strip packed l00xl0 is more sensitive than

packing 50x10 because domestic cost can increase 189.98 and l.26Yo. Factory price

a

o

r)
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can decrease 30.70 aad 0.23Yo. Ratio between ER and EER can increase 56.97 arrd

0.62% respectively (table 83 appendix).

KV. Production Piroxicam l0 mg. capsule packing loose packed 500 and 10000

capsule and strip packed l0xl0 capsules.

Production Piroxicam l0 mg. capsule packing loose packed 500 and 1,000

capsules have less sensitivity than strip packed. Domestic cost can increase 125.71,

203.08 and 15.91. Foreign cost can increase 393.05,309.71 aad 23.39. Factory price

can decrease 48.74,55.10 and 8.50. Ratio between ER and EER can increase 126.39,

204.88 and 15.71 respectively (table 83 appendix) 
.:

XV. Production Propanolol 10 mg. tablet packing 1000 tablets.

Variables that change in the same way s DRC/EER are domestic cos!

foreign cost and ER/EER ratio that can increase 746.58, 6696.77 and 745.20

respectively while factory price decrease 89.98% will increase DRC/EER to I (table 83

appendix).

XVI. Production Ranitidine 150 mg. tablet packingl0xl0 tablets.

DRC/EER will increase to I when domestic cost increases to 9l2.0lYo or

foreign cost increases to 252.43% or factory price decreases to 66.43o,;-i and Baht

currency devalue to be l0.l time to real exchange rate or increase 916.25% (table a:

gppendix).

XVII. Production Vitamin Bl 612 tablet packing 500, 1000 tablets.

DRCIEER of Vitamin B I 6 12 will increase to critical point if domestic cost

incieises to 388.26 and 365.12%. Foreign cost increases to 215.69 afi 176.76Yo.

a

o

I
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Factory price decreases 58.02 ail 54.34%. Baht culrency devaluate to 4.86 and 4'65

times of real exchange rate (table 83 appendix).

4.1.5 Sensitivity Analysis of term of trade

Variables studied sensitivity are 4 values such as

a. Wholesale price of I I selected drugs in foreign countries that are changed

from 2 conditions. First is pricing and second is the changing exchange rate in that

country.

b. Wholesate price of I I selected drugs in Thailand

c. Insurance Premium

d. TransPortation fee

( table 84 in apPendix)

I. Sensitivity analysis of term of trade in Laos

Changing wholesale price of I I selected drugs in Laos showed that

items that have unfavorable movement are Amorycillin 500 mg. capzule produced in

Laos. Antacid produced in Laos, Bromhexine 8 mg. tablet produced in Laos,

Diclofenac 25 mg. tablet produced in Laos, Ibuprofen 200 mg imported from Thailand,

Mebendazole 100 mg. impored from Thailand, Paracetamol 500 mg. packing 100 and

1000 tablets produced in Laos. If the wholesale price is increased terrr of trade is

increased to 100. Items with high sensitivity is Antacid packing l0xl0 because

wholesale price in Laos is increase 6.76% will increase term of trade to 100 follow by

Mebendazole 100 mg. packing 6xl2(7.67%), Paracetamol 500 mg. packing 100 tablets

(9.64%), Amoxrycillin iOO mg. strip packed l0xlO(22.64Yo),Diclofenac 25 mg. strip

packed l0xl0 imported from India(38.67%), Bromhexine 8 mg. strip packed

(I

e

I
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10x10(70.13%),Ibuprofen200mg.loosepacked500,s(70.61%),Diclofenac25mg.

strippackedl0xl0producedinLaos(70,73%)andParacetarnol500mg.loose

packed(89.g3%),otheritemsthattermoftradearemorethanl00sensitivityofthem

meanthatwholesalepriceofdrugsimportedfromThailandareadv-rrtageuntil

whoresare price in Laos decrease to percent that calculated. For example Ampicillin 500

mg. that Laos imported from vetnam can be decrease wholesale price 193'375oh thar

exporters from Thailand can still oompete' other items are cimetidine 400 mg' strip

packed loxl0 imported from India(l5l,2l%), Mebendazole 500 mg. produced in

LaosQ3.76o/o),Paracetamol5o0mg.packingl0x50importedfromVietnam

(170.59%),VitarrinBl612packingl20xl0importedfromVietnam(23,2|%),

produced in Laos(4.55%). These results show that Vitamin B 1 6 12 that produced in

Laos has highest sensitivity (table 85 appendix)'

Table 84 Sensitivity of term of trade by countries'

I

market wholesale Price

foreign Thailand

wholesale

price

traosportation

f{w
insurarce

premium(o/o)

C

2.r275 2.3913 43.64
Amoxycillin 500 mg. Laos

2.1215 u.5540 61320
Malaysia

Myanmar 2.1215

Philippines 2.1215 14.4950 79110 79610

Singapore 2.127s 0.9460

2.1275 o.l s$a.ezt7 35.95-52.97 40.9s-57.98

0.8522
Ampicillin 500 mg. Laos

)

Myanmar 2.8750 95.7300 429350

54t2
Malaysia 2.8750 3.4590 49t2
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a 10x10(70.13%),Ibuprofen 200 mg. loose packed 500's(70.67yo), Diclofenac 25 mg.

strip packed l0xl0 produced in Laos(70.73%) and Paracetamol 500 mg. loose

packed(89.g3%). Other items that term of trade are more than 100 sensitivity of them

mean that wholesale price of drugs imported from Thailand are adv-ntage until

wholesale price in Laos decrease to percent that calculated. For example Ampicillin 500

mg. that Laos imported from Vietnam can be decrease wholesale price 193.375Yo that

exporters from Thailand can still compete. Other items are Cimetidine 400 mg. strip

packed 10x10 imported from lndia(l5l.2l%), Mebendazole 500 mg. produced in

LaosQ3.76o/o), Paracetamol 500 mg. packing 10x50 imForted from Vietnam

(170.59%), Vitamin Bl 6 12 packing 120x10 imported from Vietnam Q3.21%),

produced in Laos(4.55%). These results show that Vitamin B I 6 12 that produced in

Laos has highest sensitivity (table 85 appendix).

Table 84 Sensitivity of term of trade by countries.

Name trade foreign Thailand traosportation insurance

fee(7o)
market wholesale price wholesale premium(7o)

price

t

C

Amoxycillin 500 mg. Laos 2.t27s 2.3913 43.64

Malaysia 2.t275 I1.5540 61320

Myanmar 2.t275 56.9200

Philippines 2.1275 14.49s0 79tLo 19610

Singapore 2.1275 0.9460

Vietnam 2.t275 0.7983-2.62t7 35.95-52.97 40.95-57.98

Ampicillin 500 mg. Laos 2.8750

)

Myanmar 2.8750 95.7300 429350

Malaysia 2.8750 3.4590 49t2 5412
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t Table 84 Sensitivity of term of trade by countries. (cont.)

Name trade

market

foreign Thailand

wholesale price wholesale

price

transportation inSUfanCe

fee(Vo\
premium(7o)

Philippines 13.4740 51480

Singapore 2.8750 t.24t6

Vietnam 0.7043-2.2540

Antacid 0.3450 0.3217 13.33 18.33

Malaysia 0.3450 t.t16l .34585

Myanmar 0.3450 20.6980 782400 782900

Philippines .3450 3.0515 105970 i06470

Singapore 0.3450 0.8277 21230

Vietnan 0.4255 3.5216 984.60 989.60

Bromhexine 8 mg. Laos .4600 1.3391 275.00 280.00

Malaysia .4600 3.0561

Myanmar 0.4600 33.6350 956000

Philippines .4600 5.7375 1s3950 15M50C
Singapore 0.4600 0.3547

Vietnam .4600 0.1878

Cimetidine 400 mg. Laos 0.8956

Malaysia 2.5875 27.6720 130445 130940

Myanmar 2.5875 41.3950 201070

Philippines 2.s87s 17.1880 71350

Singapore 2.5875 ?.1678 -80.00 -580.00

2.5875 1.59653
Diclofenac 25 mg.

Vietnam

0. 1840{.8050 0.2608-2.3912 7't .50-282.85 82.50 -287 .85
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o

Name trade

market

foreign Thailand

wholesale price wholesale

pnce

transportation inSUfanCe

f*(o/o\
premium(%o)

Malaysia 0.1840 4.2635 295940

Myanmar 0.1840 160.4I 11518000 11519000

Philippines 0.1840 7.4160 522500

Singapore 0.1840 .3941 r7330 17830

Vietnam 0.8050 0.5869o
Ibuprofen 200 mg. 0.7826 281.30 280.00

Malaysia 0.2645 1.9890 88450

Myanmar 0.2645 20.6980 1023900 in24400

Philippines 0.2645 5.5335 265670 266170

Singapore .80s0 1.9708 2t376 21876

Vietnam 0.2645 0.4695 124.78 129.78

Mebendazole 100 mg. Laos t.9205 1.8087 14.55 19.s5

Il&laysia 1.9205 14.4t30 88250 88750
a

Myarunar 1.9205 429.50 29465;40 2947000

Philippines

Singapore

Vietnam .1.9205 .2113

Mebendazole 500 mg. Laos 14.95 10.5040

Malaysia

ls
Singapore

1.9205 14.6090

t492t0

90100

Myanmar t4.95 181.10 t49710

Philippines
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tmde

market

forergn Thailand

wholesale price wholesale

price

transportation

fe4Y0

insurance

premium(7o)

Vietnam 14.95 t.1739-t.2913

Norfloxacin 200 mg. Laos

Malaysia 3.68 44.45 148750 t49250

Myanmar

Philippines 3.68 37.4t40 _t23950o
Singapore

Vietnam

Paraacetamol 500 mg. Laos 0.12654.4600 0.1217-1.1913 17.21- 22.n-n36.67

1031.70

Malaysia .1265 0.3113 2t546

Myanmar 0.126s 34.4960 3595500 3s96000

Philippines .t265 t.s62l t52310 152810

Singapore .1380 2.3650 2r5650 216t50
I

Vietnam 0.1380 .0939-t.t739 396.23 401.25

VitaminBl6-12 0.3450-0.s175 0.28694.3652

Ivlalaysia .3450 3.tt32 108340 108840

Myanmar 0.3450 155.24 . - 5939500

Philippines .3450 11.7390 439500

Singapore .3450 1.s766 49440

Vietnam .3450 0.521-3.8740 25.00- 30.00-1380.00

r375.00
f
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Wholesale price from Thailand change in the opposite direction of the term of

trade. Items that can increase the wholesale price are Amorycilln 500 mg. packing

lOxl0(29.26o/o), Antacid (7.23%), Bromhexin 
"4rrO.ltN), 

Diclofen ac 25 mg. (63%),

Ibuprofen (240.26%), Mebendazole (8.31Yo), Paracetamol 500 mg. packing 1000

tablets (10.64%) respectively. On the other hand items that have the term of trade less

than 100 means that the wholesale price from Thailand must decrease to make the term

of trade increase to 100. These items are Ampicillin 65.91, Cimetidine 60.20,

Mebendazole (19.20), Paracetamol 63.05, Vitamin B I 6 12 18.84 respectively (Table

86 appendix).

Insurance premium and transportation fee change in the opposite way with the

term of trade. The results from calculation of Amorycillin 500 mg. are if inzurance

premium can be increased to 38.65Yo and transportation fee to 43.64% the term of

trade will decrease to 100. Insurance premium of Antacid can be increased 13.33Yo arrd

transportation fee 18.33% respectively. Bromhexine 8 mg. can increase insurance

premium 275.00% and transportation fee 280.00Yo.Paracetramol 500 mg. has the least

sensitivity as can be calculated because insurance premium can be increased to

1031.70% and transportation fee can be increased to 2053.40%. Ampici[in,

Cimetidine, Mebendazole, Paracetamol, Vitamin bl 6 l2have too low sensitivity to be

calculated (table 87 appendix).

II. Sensitivity analysis of term of trade in Vietnam

Price competition in Vietnam drug market is similar to that of Laos drug

mark6f because some items can compete while other items can not compete. For

example analysis of sensitivity some item's wholesale price must be decreased while

a

I

a
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some item's wholesale price must be increased. The critical point is the value of

variable that is used in calculation and make the term of trade equal 100. Items that can

compete in Vietnam drug market are Ampicillin 500 mg. that is imported from Austriq

France and Australia. Wholesale price of these drugs can decrease 21.20, 29.44 arrd

21.20 percent respectively. Thai exporters begrn to lose competitiveness. Antacid that

is exported from Thailand can increase wholesale price to 89.49% therefore new Thai

exporter still compete in Vietnam drug market. Ibuprofen 200 mg. produced in

Vietnam can decrease wholesale price 51.02%. Thai exporters can compete only

Paracetarnol 500 mg. imported from France and Australi a that wholesale price in

Vilnam can be reduced to 77.28 and 89.78 percent respectively. Items that Thai

exporters can compete if wholesale price in Vietnam increase are Amorycillin 500 mg.

produced in Vietnam. It will be increased wholesale price to 131.75% thagincrease

term of trade to 100. Ampicillin 500 mg. imForted from Austris is highest sensitivity

because wholesale price increased 10.92% uill increase the term of trade to 100.

"J

Mebendazole 500 mg. product of Janssen produced in India has lowest sensitivity

because its wholesale price can decrease to l007.4lYo so Thai exporters can still

compete in Vietnam drug market.

Sensitivity study by changing wholesale price from Thailand found that item that

has highest sensitivity is Ampicillin 500 mg. imported from Austria because this

product from Thailand can be increased 9.84%. The item that has lowest sensitivity is

Vitamin B I 6 12 imported from France because the wholesale price of this product

from Thailand can be incredsi:d to ll9l.33Yo (table 89 appendix)

a

a

a
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Sensitivity studied by changing insurance premium rate and transportation. fee

found that insurance premium rate can be increase from 5Yo Io 40.95%o. Thai exporters

still compete with Amorycillin 500 mg. imported from Austria. Vitamin B I 6 12

import from France has lowest sensitivity because insurance premium rate increase

25%. The same as premium inzurance rate, transportation fee can be increased to

13700% therefore the term of trade is reduced to 100. Vitamin B 1 6 12 produced in

Vietnam still be competed by Thai exporters until transportation fee is increase 30.00%

(table 90 appendix) i'

III. Sensitivity Analysis of term oftrade in Singapore

Items that must be increased wholesale price in order to increase te.rm of

trade are Amorycillin 500 mg.. Thai exporters can compete if it is increased to 95.56%

ofwholesale price and increase term oftrade to 100.

Ampicillin 500 mg. must be increased to l0l.35Yo, Bromhexine 8 mg. 12.76%.

Cimetidine 400 mg. has highest sensitivity because it is increased only 3.79% which will

increase terrr of trade to 100. Items that decrease wholesale price will decrease term of
t:

trade to 100 are Antacid which can reduce 63.76Yo, Diclofenac 59.4loA,Ibuprofen 200

mg.64.48Yo, Paracetamolg4.g3o/o, and Vitamin Bl 612 80.97yo respectively (table et

appendix).

Wholesale price of drugs from Thailand changes in the opposite way with the term

of trade so items that have the term of trade more than 100, can increase wholesale

price to the critical point. These drugs are Antacid which can increase wholesale price

17590%. Diclofenac 25 nE,Ibuprofen 200 mg., Paracetamol 500 mg. and Vitamin B I

6 12 .can increase 146.31, 181.54, 1870.83 and 425.53% respectivelyrritems that

e

t

t
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reduced wholesale price to compete in Singapore drug market are Amorycillin 500

mg.(45.86%), Ampicillin 500 mg.(50.34%), Bromhexine 8 mg.(l 1.33%)", Cimetidine

400 mg.(3.65%) respectively (table 92 appendix).

Sensitivity of insurance premium rate and transportation fee are very low.

Cimetidine 40 mg. has highest sensitivity that insurance premium reduce 84.00Yo or

transportation fee reduce 42.00%. This makes the term of trade increase to 100. Items

that have too low sensitivity to calculate are Amorycillin 500 mg., Ampicillin 500 mg.

and Bromhexine 8 mg. Mebendazole can not be calculated because its data are not

available (table 93 appendix).
t

IV. Sensitivity analysis of term of trade in Malaysia

All items have more than 100 for the term of trade except Mebendazole 500

mg. of which data are not available. Sensitivity of terrr of trade derived from reduction

of wholesale price of drugs in Malaysia. Ampicillin 500 mg. has highest sensitivity

because its price can be changed only 27.73% followed by Paracetamol 14.67Yo,

Antacid 14.49%. Diclofenac 25 mg.has lowest sensitivity because it can reduce

wholesale price to 96.25% (table 94 appendix).

$t'

Wholesale price from Thailand change in the opposite way with the term of trade.

All items exported from Thailand have the term of trade more than critical point which

mean that if the term of trade reduces to 100 wholesale price of Thai's exports can

increase. For example Ampicillin 500 mg. has highest sensitivity because it can increase

wholesale price only to 38.36%o. Other items have low sensitivity because they can

increase from 183.00-2564.69%. These items are Paracetamol 500 mg. and Diclofenac

25 mg. (table 95 appendix).

rt

a

t

a

Copyright by Mahidol UniversityCopyright by Mahidol University



t

Pagamas Maitreemit Results / 218

Insurance premium and transportation fee change in the opposite way with the

term of trade so reduction term of trade in Malaysia drug market to critical point will

increase both rates. Sensitivity analysis found that insurance premium has low

sensitivity. Diclofenac 25 mg. is the lowest sensitive item because it can increase

insurance premium from l0% to 2954.30% or an increase of 51,g}6.ooyo,

transportation fee increase from 5Yo to 2,959.40Yo or an increase of 29,494.00yo.

Ampicillin 500 mg. is highest sensitive item because inzurance premium can increase to

aa 49.l2Yo or an increase of 882.49% and transportation fee increase to 54.126/o or an

increase 441.20% (table 96 appendix).

V. Sensitivity analysis of term oftrade in Philippines 
,n

Term of trade of all items in Philippines drug market are similar to that of

Malaysia because all items show favorable movement in Philippines. All items must be

reduced wholesale price in Philippines in order to decrease term of trade to 100. For

example Ampicillin 500 mg. has highest sensitivity. Its wholesale price reduces to

81.45% which makes the term of trade decrease to 100. Diclofenac 25 mg. is lowest

sensitive item because its wholesale price can decrease to 97.84%. Percentage of

wholesale price reduction of each item is closely from 81.45-97.84% (table Sl

appendix). c

Variable that affects the term of trade in opposite with the wholesale price in

Philippines is the wholesale price from Thailand. Sensitivity analysis found that

wholesale price of all items from Thailand will increase in the range of 438.96 to

4535.00% which means that sensitivity ofwholesale price from Thailand is low.

a

t

{
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Diclofenac 25 mg. is lowest sensitive item because it can increase wholesale price

4535.00% followed by Vitamin B I 6 12 (3813.00%), Ibuprofen 200 mg.(2305.87Yo),

Bromhexine 8 mg.(1334.38%), Paracetamol 500 mg.(1320.09%) and Norfloxacin 200

mg. ( I 069. I 9%) respectively (table 98 appendix)

Raising of insurance premium and transportation fee will decrease term of trade.

The 2 variables are low sensitivity. Insurance premium increases 10,096,00-

104,300.00Yo aad transportation fee increases 5048.00-52150.00%, Diclofenac 25 mg.

is lowest sensitive items and Ampicillin 500 mg. is highest sensitive item as shown in

table 99 appendix.

VI. Sensitivity analysis of term of trade in Myanmar

All items imported by Myanmar have term of trade more 
$an 

100 so

reduction term of trad€ to 100 must decrease wholesale price in Myanmar. Percentage

of reduction is in the range of 92.g2-gg.68%. Mebendazole 500 mg. is highest sensitive

item because it can decrease wholesale pice 92.82% followed by Cimetidine (94.56),

Amoxycillin(96.75), Ampicillin(97.39), Antacid(98.55), Bromhexine(98.81),

Ibuprofen(98.89), Mebendazole 100 mg.(99.61), Paracetamol(99.68) and Diclofenac

(99. 90) respectively(table I 00 appendix).

Increase wholesale price of Thailand will decrease term of trade to 100. Sensitivity

analysis found that Mebendazole 500 mg. is highest sensitive'item tltit increase

1293.08% while term of trade decrease to l0Ofollow by Cimetidine (1739.78),

Amoxycillin(2976.76), Ampicillin(3729.20), tuitacid(6799.33), Bromhexine(8308.75),

Ibuprofen(8899.13), Mebendazole 100 m9.Q52618.56), Paracetamo(31260.00).

Diclofenac is lowest sensitive item that can increase 100,156.25% (able 101 appendix).

t

I

t
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Insurance premium and transportation fee have low sensitivity. Insurance premium

change in the range fuom29,742.00yo-2,303,500.00% and transportation fee increase in

the range of 14,871.00-1, I 5 1,800.00%.

Mebendazole 500 mg. is highest sensitive item and Diclofenac 25 mg. is lowest

sensitive item (table 102 appendix).

,:r'

a
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CHAPTER V

DISCUSSION

The results of the study both in quantitative and qualitative methods show a

consistency with data derived from drug manufacturers and from the National

Statistical ofEce, office of the Prime Minister, which in 1997 conducted an Industial

census No.2 concerning manufactruing industy. The data is to be used for policy

setting and plans for the development of manufactr.ring industry in Thailand. It is also

in consistent wittr ttre data from fire Food and Drug Administration, Minis.r-o of Public

Health whose duties include gathering data on drugs. Comparing data dishibuting with

population to ensure that the data gathered represent total population.

The results can be classified into 4 groups they are:

5.1 Production Cost

5.2 Self - sufficiency Potential and Export

5.3 Expansion sufficiency

5.4 Guidelines for Development
.!

5.5 Comparison of Foreign policies on Pharmaceutical industry.

5.1 Production cost

Production cost consists of structure of production cost, domestic cost and

domestic resource cost.

O

r

f
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5.1.1 Structure of Production Cost

Discussion / 222

The calculation of the percentage of stnrcture of production cost shows

differences in each drug. The percentage cost of active ingredients ranges from 5.86 to

87.68, non - active ingredients cost ranges from 0.59 to 43.4l,1abor cost ranges from

0.30 to 30.20, direct overhead cost ranges from 0.79 to 35.47 while indirect overhead

cost ranges from 0.31 to 16.81. In some dnrg factories there is no clear - cut

information on direct and indirect overhead cost thus dete,lred the data to some extent.

From the calculation, perce,lrtage cost of active Ingredients in antibacterial drugs is

higher than that of other products, while perce,ntage cost of packaging materials is high

for dmgs'""T"T;r]i 

"**r, 
nattanarodjanasakul in 1e86 showed that

manufacturing cost consists of 81% of raw materials, 7Yo of paskagng matetials, 6Yo

of labor cos! 1% of .water, elechicity and other sources of enerry, arrd 5Yo of

maintenance and depreciation cost. When comparing these figures with structural

production cost being studied in this researcb, it is obvious that the study cov€rs those

studied earlier. However, averaging these components maynot reveal any other details

except for the grouping of doses forms and packaging tlpes (see table 92 in the

appendix)

In comparing with Kwanjai's study, it is noted that the prese,lrt cost of

raw paterials is lower than in 1986. This may be because of the increasing number of

raw material producers around th9 wgrld that leads to price competition and reduction.

According to the lg97 Industrial census, the stnic-ture of drug

production consists of 54.3To of raw materials and other component cost, 1.4.68%o of
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manufacturing cost, 193*99Yo of operating (indirect) cost, and 11.03% of other costs.

It must be pointed out that the average cost of raw materials shown in the census is

lower than that of this study.

This is due to the fact that in their calculation, the National Statistical

ofEce had included the cost of herbal products in the cost of raw materials, therefore,

lessen the average cost. In examining the cost of drug production ite,m by item, it is

found that differerce in cost of production is between dosage form and packaging.

However, in cost average the difference is between packaging cost of-capsule and

tablet dosage form made into a pack. This difference may be the result of using

unequal number of data in averaging cost since only 2 ite,ms of capsular dnrg have

bee,n used in comparing with 15 items of dnrg tablets. The result is the diversity of

perce,ntages of packaging cost.

A study of profit proportion in various dnrg distributions channels in

comparison with a report from a sub- working-goup on procureme,nt and distribution

of drugs in Thailand taL994. With an assumption of equal cost of production, shows

that local manufacturers gain less profit than imported drugs or original drugs of the

same packing. The calculation is based on profit perce,ntages of factory price, original

aruq 
ltotesale 

price, the Ministry of Public Health control price, the Government

Phar:naceutical Organizafisn sslling price, and wholesale price of local manufactures.

It has been specffied that the stnrcture of drug imported price composes

of 35Yo of production cos! 35% of profit including import tariff, and 30% of sales

promotion and other expe,lrditure. This means that the value-added of dnrgs counts for

up to 65 in 100 from manufacturing cost or 185.71 percent. However, it should be
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noted that in some cases such as in Propanolol 30 mg., the value-added price of dnrg

from the original manufacturer exceeded the calculated price due to the expiration of

patent protection. Furthermore, the profit percentage of dnrgs sold by the G.P.O. is

higher than that of local manufacturers. The least profit percentage is of dnrgs sold to

various organiznliens within the Ministry of Public Health using confiol price. This

poses the problems of whether the G.P.O. should use quality control strategy as a

competitive tool to compete with local manufactr.rers in the future, and whether

increasing in the perce,ntage of profit glven to manufactures in Thailand will encoruage

growth in research and development. (table 93 in the appendix) these value-added

prices indicate that the competitive of drugs from various sources of manufacturing is

not only determined by comparative advantage but also competitive advantage.

- 5.1.2 Doniestic and Foreigu Cost

There is no record on the study of domestic cost as separated from

foreigu cost. However, it is presumed that foreign cost cover total cost of raw materials

used in drug production since manufacturers in Thailand prefer imForted materials to

locallyproduced materials due to the lowerprice. Furthermore, some of the non-active

ingredients such as corn starch have to fs imported because Thailand is still unable to

produce these ingredients suitable to be *:1 i" drug production. It is evident that

domestic cost averages differ from 10.54% to 94.14% depending on drug items and

tlpes of packaging. The domestic cost of capsule dosage forrr especiatly those

contained in a strip packed is usually higher than the others because the cost of

packaging material and labor cost are mostly domestic cost. At present Thailand can

produce empty capsules using local raw materials thus make it a domestic cost.

a

o

t

Copyright by Mahidol UniversityCopyright by Mahidol University



a

Fac. of Grad. Studies, Mahidol Univ. Ph.D. (Med. and Health Soc. Sc.) / 225

5.1.3 Domestic Resource Cost @RC)

At present, there is no report on the finding of the itemized of

domestic resources cost used in the production of finished drugs. This cost is an

indicator of comparative advantage. A study of comparative advantage using RCA as

an indicator indicates that Thailand possesses comparative advantage in total dnrg

manufacturing. The increase in value of this indicator may be the result of the

increasing skill of labors. However, using DRC as a measure of comparative advantage

made it possible to observe changes in the component of production cost in relation to

changes in comparative advantage. This is especially tnre for direct effect factors such

as domestic cost and foreign cost. This indicator shows the proportion of domestic

resource cost being using effectively by taking in foreigu currencies. It also indicates

the moveme,lrt of the proportion cost of production. Though it seems that the lower the

cost of domestic resource in drug production, the lower the DRC which is favorable,

but in reality, there is a clear-cut movement if stable DRC is desired. It means that

decreasing in domestic cost will be resulting in increasing foreign cost therefore

increasing the DRC. In such case it is necessary to increase selling price to keep

balance if the stability of DRC is still required since DRC will be affected by price

increase.

Thus it is suitable to use DRC in calculating comparative advantage in each item

of drug especially it perfonn by drug manufacturers. By using acctrate data in detail

i.e. calculating domestic cost apart from foreign resource cost, separating each unit

cost increasing details on hidden domestic and foreign indirect cost such as tax, taritr,

import fee and 40 on will enable us to see in more details of each drug item being
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calculated. Using average cost of production and factory price as basics for calculating

comparative advantage of the 18 drugs may not be totally reliable if the data used is

from different sources. This mean that a factory may give only production cost of a

certain dnrg without giving information on factory price. As a consequence, factory

price may not correlate with the cost of production. Taking Cefalexin 250 Mg.

Capzules contained in a bottle of 100 capsules ils an example, the factory had quoted

only production cost thus factory price was quoted instead from a report on drug

production prepared by Drug control divisior, the Food and Drug Administration.

It can be pointed out from comparative advantage that opportunity cost is less than

income gained even though foreign cost is of higher proportion. In other words, in

pharmaceutical industry, importing raw materials from abroad does not pose any

problem in promoting domestic dnrg manufacture when using opportunity Cost and

comparative advantage rui basis for consideration. Being a high value-added

commodityis an advantage for dnrg.

For the lowest cost of production comparative advantage is gained on every ite,m

but for the high cost of production drugs such as Paracetarnol 500 mg. contained in a

bottle of 1,000 tablet or contained in a pack of 50 x 10 tables, the advantage is

diminishing as the result of using factory price as an average where total cost of

production is of the highest. Therefore, if DRC calculation is based on factory price

from the factory having the highest total cost of production, the DRE will change. As

for a pack of Paracetamol 50 x 10 tablets, the DRC is equal to 17.00 and DRC/EER is

equal to 0.65riihile a bottle of 1,000 Paracetamol tablet the DRC is equal to 12.39 and,

DRC/EER is equal to 0.47 this means that at the 1996 selling price the 2 types still
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gain comparative advantage. This study comes to the conclusion that the govenrment

should promote the production of finished drugs in Pharmaceutical industry since it

will bring benefits to the country not only in tenns of the economic aspect of

increasing national revenue and reducing national expenditure, but also in the security

aspect of being self-reliance. Also the access to drugs of reasonable prices will

certainlybring good health to the public.

Aside from the study of DRC of selected drugs manufacturing which

indicate that pharmaceutical industy is worth promoting, there is another supportive

reason why the industy should be promoted. In Thailand most of pharmaceutical

factories regardless of size are owned by the Thai nationalities. These factories

produce drugs of there own brand identities and other brand names as they are

contracted by Thai manufactures and distribution (see table 33 in the appendix) this

shows that Thai manufactures have potential in producing drugs as well as marketing

the commodities-

Interest should be placed on Horse factories employed to produce drugs

under Thai brand n:ules Some of these factories may have potentials in producing

drugs which required high technology and expertise. This group of factories is usually

specialized in research and development, while the other group is capable of drug

production but less in market developme,nt. There fore it this later goup of factories

get assistance in marketing promotion, they will be able to expand the market locally

and abroad.

5.2 Self - suflicient Potentiil and Export

5.2.1 Competitive Advantage
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According to DRC calculation, it can be concluded that pharrraceutical

industry is a comparative advantage industy or industy with 1ow opportunity cost.

However, this indicator is only a fr:ndamental figrne indicating that drug is a

commodity Thailand should produce for self-sufficient instead of import. Thus, it is

necessary to conduct market researches in foreigu countries. This can be through

another indicator called Term of Trade. Since drug commodity differs in doses form, it

is assumed that these three aspects are equal in a specified dnrg in the market thus unit

price can be calculated by comparing price per tablet. Up to the prese,lrt time, there is

no report on the application of Term of tade in determining competency of drug

manufactures in price competition. So this may not be the best indicator in evaluating

whether the price of drug commodity from Thailand can compete with those in the

foreign countries being studied. Furthermore, lack of data in details such as of drug

distibutors in Singapore made the analysis unclear to a certain extent.

Out of six ASEAN countries being studied in the Term of trade there

are three of them whose data is not yet obtained. They are Indonesia, Cambodia and

Brunei. The study shows that Thailand can compete with Malapia, Myanmar and the

Philippines in every item of data obtained. However, the term of trade only inculcates

the ability to compete in a market where price 5 used as the only criterion. But a

profound study in each counky reveals that most of the drugs sale in the market are

imForted from original manufacturers. The dnrgs may be produced from a mother

county or other country where joint-ve,nture factories are situated. For example, drugs

of Jansselr company are produced in India. The prices of these drugs aretriifi because
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they are from the original companie5 regardless of the expiration of paten protection

period. The reason to import these drugs are as followed

a. Pharmaceutical factories in these countries are of the same character as of

the Thai factories in that theyproduce copies of original drugs. The production maybe

inadequate to meet the consumer demand so they have to import from other countries.

The decision to import drugs is based on the counfry's colonial background. For

example, Myanmar is in flavor of importing drugs from European countries.

b. Values of dnrg consuming is similar to Thai values in that it is preferable to

use imported drugs regardlers of high prices. In addition, drug application system may

not be so stict in some counhies such as drug purchasing in Myanmar does not require

phpician prescription. In other cases the country has a shict system but physiciullNi are

in the habit of prescribing imported dnrgs. This may be the result of dnrg promotion as

in the analpis of fransnational drug companies byVinselrt Navaro.

Even though dnrgs from Thailand can compete in price with original drug

companies, efforts to build outstanding ide,ntities such as quality, brand loplty and

favorable images are recommended. Thai dnrgs from original dnrgs. These sprcialties

may be in the forms of sustain-released dnrgs or convenie,lrt application dnrgs. This

will 
-enable 

Thai dnrgs to compete with both locally produced dnrgs as well as

imported dnrgs in foreign markets where price competition is concer:red.

As for Singapore, Vietram, and Laos, only a small number of dnrgs can

compete in the markets this drugs can be classified lo;to 2 grouPs they are:
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a. Imported drug from European counhies or Austalia. If Thailand is to compete

with drugs in this Soup, aside from price competition, it is necessary to build

outstanding identities as mentioned earlier.

b. Drugs locally produced. These dnrgs face problems similar to Thai dnrgs such

as small scale of production, low technology with high cost of production. If thsre is

no tade barier imposed on this Soup, it is possible for Thai dnrgs to compete in the

market.

There are two groups of dnrgs that Thailand is still unable to compete inprice

competition. These are : a- Locallyproduced drugs such as drugs produced in Vietum

and Laos. Marketing research an this Soup of drugs in details will enable Thailand to

compete in the markets b. Imported dnrg from Asian countries such as from India,

chin4 and Vietnam. These counfiies export their products to Laos. India and China

are major competitions in dnrgs markets of many countries including those of original

drug produsing counties. The main reason is because these two countries have

potentiats to produce lower price of raw materials than in European countries and the

U.S., thus lowered the prices of finished drugs and 6ra3lling the,m to compete in

overse.ls market. Haring Terms of Trade of less than 100 goes not significantly mean

that Thailand can not compete in drug mlkets in Singapore, Vietnam and Laos.

However, it needs to increase competitive stategies especially marketing research in

the competition. Confidence in there produces can be obtained by wala of creating

recognition image, outstanding packages, taste and quality that are equal to original

products, as well as brand names and logos loyalty. Strict penalty should be enforced

to behaviors damaging image of Thai commodities such as drug counterfeit, drug
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imitation and negligence of standard quahty of drug. As for the Philippines markets,

Thai entrepreneurs should now take the opportunity to compete with other foreign

companies since Philippines is in the process of reforming drug consumption sptem in

order to reduce drug expenses and high selling prices. Drug competition pattem is

about to shift from competition with original companies to competition with lower-

offered price compani es.

The study of comparative advantage is a primary evaluation of drug competition in

domestic markets and overseas markets. However, in dnrg manufacture, is necessary

to take a holistic approach, which means that commodity advantage only does not

guarantee the succe.ss of drug disfribution and competition in the markets. Decision to

produce drugs for selGsufficiency or in substitution of drug import should not be based

an the lower price ofdomestic dnrgs alone. When evaluating present situation of drug

industy, it is found that the problems do not lie solely on the cost of production but

also on market competition. Other problems are concurring with those of the theory of

the Firm. Even though dnrg manufactures operate ruder the motive to gain highest

profit possible, it should take into consideration the ethics of phannaceutical

profession. This means that in archiving highest sales volume, competition must be on

dnrg quality and standard, and dnrg formula development which, in turn, affected

marketing problems both domestic and overse.ls markets.

This is conflrrence with Micky c. smith's simulating module. The module is

adapted from a competitive simulation module by Michael E. Porter and the so call

"govemment policy'' e.g. regulations on drug procureurent of government

organiz2fiq6 or price control. Furthermore, in applying competitive advantage theory
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to the "diamond diagram" simulating module of Michael E. Porter. It is clear that there

are problems on aggressive competitions among domestic factories, production factors

that create dual-standard drugs to reduce production cost. Ovsr demand from dnrg end-

users which forces suppliers 1s import dnrgs from abroad even though it can be locally

produced, including the lack of side-products industry and inefEcient coordination of

goven:ment organization resulting ia import proble'ms.

If the govemment and those in conve,lrient ignore these problems only dnrgs from

abroad whose price is set up according to brand name loyalty and domestic dnrgs of

very low price regardless of quality are available in the markets, Also if the administer

of bioequivalence test is forced by the governme,nt without well preparation, it will

prolong the availability of foreign import dnrgs in domestic market. While reducing

the opportunity to compete overseas of locally produced drugs due to poor quality of

dnrgs or higher price in the case of developed drugs

In order to successfully stength pharmaceutical industry's ability to compete

with foreign imported dnrgs in domestic as well as foreign markets, and under the

constraints of economic crisis in which the gove,r:rment has limit budget for supporting

the indusfiies. But it is compel to provide the people with good quality drugs, by

taking into consideration. The Michael E. Porter's competitive advdntage theory

together with present status of Thai manufacturers, the govemment needs to change its

roles in strengthening competitive advantage of Thai manufacturers. There are 4

determinants in the changing roles of the gove,l:rmelrt. They are

DeterminanfJi nivAry of domestic Competition
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The increasing number of drug factories helps stimulate competition and

accelerate development. However, it is important that the government effectively play

its role in overseeing that the competition leads to the development of hurnan resource,

technology, marketing information and specializatton. These can be obtained through

the use of factory own resource or in conjunction with other factories. Surely, they

need supports from gove,r::ment organizations such as the Ministry of University

Affairs should facilitate training and sharing uses of machine and personnel.

Setting up a pharmaceutical institution may help accelerate development in this

direction.

Also, the Food and Dnrg Control Administration should exert close supervision

on drug price competition together with quatity control inspection. This may require

assistance from the Departuent of Medical sciences and the faculty of Pharmacy ftom

various universities to couduct quality confiol inspection on drug production. This is

to e,nsure that drug factories stricfly follow standards of production in producing dnrgs

into the markets. Another important tool in developme,nt is a convenient access to

information on dnrgs for consumers since customer's preference is an important

mechanism for the selection of commodities. Another important thing is the

development of free trade competition with no rules and regulations to bar drug

producers from equal opportunity for development. This will also stimulate

development in the govenrment section as well as.evaluation of cost and retum on the

countlr's limit resource to the most beneficial use.

Dete,r:ninant tr Supportive industry
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The development of industries relating to or supporting of drug

manufacturing industy such as raw materials, packaging materials, machinery and

equipment will stimulate the increasing in factors of production which are transferable.

These factors included studies and researches of relating subjects such ?s the

development of herbs as raw materials in pharmaceutical production, the pllduction of

non-active ingredients such as corn starch, syrup, para-rubber for bottle stoppers and

etc. including researches an new pattenrs ofdrugs for drug efficacy.

This development will enhance pharmaceutical industry and other-industies as

well. Clearly, the prominent role of the government is that of the Ministry of

University Affairs in conducting more researches and studies which are up-to-date and

timely. This can be done by the government alone or with cooperation fonn private

sector. The important thing to be develop along side with researches is the access to

infornation which is open to all rud can be.etieved conveniently by marf*factures,of

various fields of industry.

Determinant Itr Demand

Demand for drug consumption has been increased both in domestic and foreign

markets. The govemment can help promoting demand for drug commodrty by

expanding markets for manufacturers. The government role in market expansion is

through reducing monopoly in some channels of disnibution, encouraging end-users to

consume or of the Thai products, imnosinl measurements to reduce the import of
I

drugs that can be locally producud. AS for foreign markets, the government can play

an important role in giving inforrration on standards of drugs manufacnring in

Thailand so be well known and recognizedby overseas consumers. This can be done
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by organizing trade exhibitions to introduce Thai pharmaceutical manufacturers into

foreign markets. The main problems Thai manufacttuers encountered in participating

trade exhibition in the past was the efforts to meet the break-even point. Thus the

govemment should be aware that drug is different from other commodities in ttrat it is

a health product. Exporting drugs has to follow steps in drug formula registration and

requires a quality analysis according to pharmaceutical fomrula of each country, which

varies from county to country. also the.exiribition of pharmaceutical prr)iucts needs

different kind of preparation. If the government is to set a policy an export promotion,

it is necessary to make a thougb study drugs. Since drug infonnation are vary term of

compilation and classification it is difficult to make the most out of them.

Determinants [V Factors Endowment

Factors endowment affect the cost of production. The government play an

important role in assisting manufacturers to gain comparative advantages in the cost of

production by using raw material taritrrate as its mechanism. It must beegree upon

that, at present, Thailand is r,apable of producing neither active o, loo-actire

ingredients even though it has sufficient resources but lack of development to a certain

level suitable for pharmaceutical usage. This may be because of no clear direction on

development available to the people concemed. According to an interview with a

number of executives, 90Yo of them indicated the need to have a long-term policy on

the direction of development in order that they can set their plans accordingly. Since

the fluctuation of needs of active ingredients bring r:ucertainty to the invesfirent, the

government should pay attentior to non-active ingredients. By coopera;ion among

government organizations with the center of interest is placed on the development of
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pharmaceutical production for competition, each individual organization can play its

role in development accordingly. Because most of the factories axe small-scale

factories, monetary grants from the government will enabling and stimulating the

factories in development.

5.2,3 Export Potential

Thai drug manufactr:rers have the desire for self-development in export

expansion. However, not every factory has the ability to export nor to get zupport

from the govenrment. Small-scale factories should set their targets on expanding drug

production to a full capacrty in every drug category to feed domestic markets before

exporting. Factories with less than 10 years of operation should set their targets on

expanding domestic markets using every channel available before considering market

expansion to overseas counfries. The abse,nce of capsule and tablet tlpes of dnrg

production in some factories leads to the belief that they are incapable of exporting.

Also in factories that are engaged in producing dnrgs for other manufacturers, As for

joint-ventures between Thai and foreign factories, there are 3 factories that do not

export their commodities, the reasons for not exporting vary in each factory. A factory

owned by a Thai e,ntepreneur was forced to became of the recent economic crisis.

Since the joint-ventr,re still produce the same tlpe of drugs and is in the early stage of

the venture, the company has not yet decided to expand its market to foreign countries.

However, it is in the process of developing and planning for universal doses forms for

futue export. In some factories whose products are largely sold in domestic markets,

plans have been made to movb their production bases to countries where cost of
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production and regulations govet-^ing the import of drugs are strictly enforced, thus no

export plan is considered

5.2.4 Export Promotion

Tactics for supporting export potential can be determined by a study on the

nunber of drug manufacturers who export their products to overseas markets. These

exported products may not necessary be on the list of selected d*gs of this study. The

reason is that whether the exported drugs is on the said list or not it is evid.-nt that the

manufacturers have export potentials. For exarnple, there are 2lfactories that produce

Amoxycillin 500 mg contained in a bottle of 500 capsules, but only l0 factories export

their products abroad. Thus market expansion should be done by these l0 factories

even though they have-never been exported Amoxycillin before. The goven:ment

should supply these factories with relating information and marketing. As for the l l

remaining factories with no export experience, the tactic is to build confidence in

export.

Priority in export promof;rl should be given to our neighboring &.ig markets.

Since Thailand has been exported our products to 8 in 9 ASEAN countries ti lggg

with the exception of Brunei. It is unfortunate that Brunei considers p-ncrng as a major

criterion in drug procurement white Thai exporters are not prepare to lower the quality

of drugs in exchange of low pricing which will enable them to compete in Brunei

markets. According to our survey by questionnaires, 4 factories have exported then
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products to Indonesi4 while 7 factories have done so in the Philippines in contast to

the LlN. Study in 1991 which reported that no export have been made to Indonesia and

the Philippines. Thus it is evident that there is export development in Thai factories.

However, it the export is to be expanded to Brunei, cooperation between private sector

and government sector is needed. Overseas markets other than the ASEAI'{ markets

namely Hong Kong China, Sri Lanka, Europe, The Middle East, Iaparu South

America and Macao should also be promoted since export of less-sophisticated dnrgs

have already been developed.

Differences in exported drug groups determine export promotion strategies.

Thailand has bee,n exporting various groups of dnrgs to all ASEAII countries both in

the forms of capsules and tablets. Some drug groups are subjects scrupulous

examination by the imported counties to determine drug efficacy. This is especially

true in those of the cardiovascular group. It is noted that in developed countries such

as Japan and European counfiies, Thailand has not been able to compete in the export

of drugs in capsule and tablet forms. (see table 43) In Japan, only antibacterial drugs

such as Amoxycillin and Ampicillin produced by Thai-Japan joint-venture can be

exported back to Japan's market. In European, only those Soups of drugs, which are

not produced in the.:TUy such as adhesive plaster are exported.

5.2.5 Export Expansion

Plans for export expansion are the results of the increasing number of form 1-9

countries where drugs are about to or being exported to especially all of the ASEAI.(

countries, and the saturated level of consumption in domestic markets. Furthermore,

manufacturers of less than 10 years of operation but highly efficient in marketing who
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have vision in the possibility of dnrg expansion in both domestic and foreign markets

initiate the plans. This is in concurrence with Mahfirzur Rahman's ttinking in that

developing countries tend to substitute production to import. In reality, industrial

development is based equally on import as well as export consideration. (A.H.M.

Mahfuzur Rahman, 1973) Counfiies getting most interest from drug manufacturers in

market expansion are Myanmar (table 43), Laos, Cambodia and Malaysia successively.

This concurred with the study by Thai Farm (Bank) Research Center, which reported

that in the funre Myanmar would be the princlpal drug markets for hormrcne goup

drugs with approximately 65% rate of expansioq while Laos wi.ll be the major market

for penicillin. Couotries that receive less attenton from dnrg manufacturers in export

expansion are China, European counfiies, Japan, South America and the U.S.A. since

they are recomized as the most advanced countries in pharmaceutical production-

especially in active ingredie,lrts. Application and import of dnrgs in these countries are

fieated with strict measureme,lrt. They also share 73% of production sharing in the

world. @obert Balance). Thus drugs exported to these countries must be differe,trtiate

from those that can be produced locally in that country for example herbal products.

The least interesting cormty in ASEANI for export expension is Brunei due to high

price competition as mentioned earlier.

In considering doses forms and drug lists the manufactures plan to promote in

export expansion, it is obvious that in ASEAII cou.nty the dnrgs are iu a variety

dos-aSe forms e.g. tablet, capsule and a iqiection. These drugs have already been

exported but will be increased in the-number of new drug formula such as in vaccine,

vitamins, and antimatarial drug groups. As for the tlpe of the dnrg, the incre,ment will
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be non-prescription drug, over the county drugs, and herbal drug group. The increase

in herbal drug group is due to the fact that raw materials used in herbal drug

production can be acquired locally. Also in this region popularity in consunring herbal

drugs is equal to that of mode,l:r drugs.

In expanding their products to markets in developed countries, the

manufacturers plan to export products like balm, tonic powder, and plaster since the

productions of the said drugs are nil in those countries. The selection of ASEAN

markets for export expansion of dnrgs in the groups of capsule, tablet, and injection

tlpes which are differe,nt from those intended to export to the markets in Europe,

Chinq and Japan is because ASEAI.I markets have confide,nce in pharmaceutical

production technology employed by Thai manufacturers. Also the average rate of

growth for 1997-2001 in ASEAN markets is 12.3% higher than the other group of

markets. (lMS, 1997) Even among ASEAI{ markets there are differe,nces in practices

such as for countries with high standard &ug control measures and qctematic drug

application like Malapia, Singapore, and the Philippines, it is evident that drugs

exported are in cardiovascular group such as anti-hlpertension, Cardio-vascular while

generic drugs such as antibiotics, pain-released drug gastrointestinal tract, respiratory

system, vitamins are export to the rest of ASEAN countries. * 
", .T_,

manufacturers, the main reason for export expansion to ASEAN countries is because

of transportation advantages. But, in the selection of drug list to be exported, ASEANI

markets are selected because manufacturers believe that the cultural habit of drug

consumption is similar to that of the Thai people. Thus, supporting information or

foreign market researches provided bythe govenrment will help dnrg manufacturers in
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the expansion and production in the right direction, much better than what the

manufacturers can get by their or'"r observations and field trip studies.

5.3 Sufficiency in Export Expansion

Production capacity of tablet type drugs is 20 times higher than that of capsule

type drugs due to the lower case of production of the former, and the higher price of

machinery and equipment used in the production of the latter. Also the production is

another reason why most of drug manufacturers decide to produce tablet tlpe drugs. In

1998, actual production capacrty ranges from I l.l l-90.00 percent for tablel type drugs

and from 10.00-95.00 percent for capsule tlpe drugs. It means that the full capacity of

8 hours per day of the factory production capacity was not met. This is because of

market competition and choices of machinery and equipment. The increase in

production depends on time management ability of production manager. The result of

this study differed from that of Kwanjai's study in 1984. In her study, Kwaqiai

indicated that actual production capacity of drug factories is 16%o for general

production and 65% for drugs of the highest sales volume. However, her calculation

was based on selected drugs wthout taking into consideration the dosage forms of

canlull or tablet type of drugs. In reality equipment and machinery employed in

producing tablet tlpe are separately used from that of capsule type.

Also in her study, machinery used for production of tablet type drugs of

different formula is not separated which means that one -machine is used in the

production of tablets of different drug formulas. In each production the volume of
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drugs produced is subjected to sales yelrrms and drug inventory altematively. Drug

production is of a one-yeax plan and can be adjusted according to situational and

environmental changes. Kwanjai's study also differs from the study conducted by Thai

Farmers Research Center which reports that29Yo of drug factories operate without any

plan of production. Since each drug has different product cycle, stability and quality

control standards, production plan of each drug should be prepared separately.

According to a report by the Industrial Finance Cooperation of Thailand in 1996

conceming production capacity, the increasing number of modern pharmaceutical

manufactures results in oversupply for overall production capacrty. Production

capacity used is of 57Yo to 62% of overall capacrty. A faihue to operate in full

capacity causes higher cost of production per unit this figure is similar to that of

C.Sepelvada and E.Menesses whose report in 1970 reveals that drug factories in Asia

ayerage under 50-60% of their production cqaraty.

The calculation of DRC and terms of trade reveals that Thai pharmaceutical

industy with supports from the government will be able to compete in pricing

competition with certain overseasi markets. As a conseque,nce, the question arises

whether the factories will be able to increase their production capacities to meet the

increasing demand if the government set up policies on self-sufficiency-using finished

drugs as substituti6n 1s imForted drugs and on import expansion. Since the increase in

production capacrty by increasing machinery and equipment merns the increasing of

production cost which, in turn, affect the DRC and Terms of tade. Changes in DRC

and terms of trade may result in the faihre of iliug factories to compete in foreign

markets. Thus it is appropriate to project production increasing based on targets
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identified in the Pharmaceutical Industry Structural Reform by the Ministry of

Indusfiy. From the projection, production in substitute of import should be S}Yowhile

export should be expanded to tiple the amount of 1997. The data on the amount of

drug production, import and export is only estimation. They are different both in the

classification of drug groups and rurits of storage which effect the figures from the

grouping stage to each item.

The estimation of data on production, export, and import are achieved through

statistical estimation of which the data vary according to changes in the governme,lrt

policies which effect the year based for calculation. Furthermore, the fluctuation in

baht value affects the volume of production. Calculation of volume of production is

based on the assumption that during 1997-2002 the patte,r:rs of medical treahent and

drug application many not differ significantly. This makes it possible to see the he,nd

ofproduction in each drug item. For example, Ranitidine must be produced more ttran

Cimetidine or Ibuprofen must to produced equally to Diclofenac. This increasing

amount of production depends on the govenrment policy and export markets as have

bee'lr plannsd.

From the percentage of the increase amount of drug production to be substitute for

import drug as specified in the set objectives which is 50%, the increasing amount of

drugs in each item, which exceed the actual percentage of producti* 
"upu.ir, 

in 1998

are Ketoconazole 200 mg, Norfloxacin 200 mg. and Nifedipine 5 mg. since the

production of Nifedipine 5 mg. of capsule tlpe must be increased from the year 1998

up to 12.63% in the yeu 2002, however technology used in producing the soft, gelatin

capsule is considerable different from ordinary capsule production. Furthermore, there
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is only one factory in Thailand that produces Nifedipine 5 mg. In this special tlpe of

capsule, the factory belongs to a foreigner. and produces only dnrgs as ordered by other

factories. It is note worthy that at present Nifedipine is the only dnrg contained in this

soft capsule. The investrrent on purchasing new production machine in order to

compete with the existing 62shihe may bring about the proble,m of the machine not

being used in full capacity thus higher cost of production than that of the existing

factory. Besides, experiments must be done for technology to be used in the

production of soft capsule to determine the required stability level. Such- experiment

will take same time before the factory is ready for production. Thus, it is recommended

that marketing research be administered to ensure the need for this tlpe of capsule

before investing.

As for the increase production of Norfloxacin 200 mg. and Ketoconazole 200

mg. which exceed the factory production capacrty, there are 3 altematives for the

production of these firvo dnrgs which now available in both capsule and tablet pattem.

a. Switch to the capsule form. Some preparation can be produced in both

capsules and in tablets forms , for example, Cimetidine 400 mg., Ibuprofen 200 nB.,

Norfloxacin 200 mg., and Piroxicum l0 mg.. In principle, the production of drug in

capsule or tablet 
"*: 

lo-cal manufacturers are likely to imitate the original drugs of

which the patterns are decided by the preference of the consumers. Take the U.S. as an

example, consumerc prefer drugs in tablet pattern to capsule pattem. Thus most drugs

are produced in tablet form. There are 3 factors to take into consideration whgther to

produce drugs in capsule or tablet form. a. In making a table! the improper flow of

liquid make it difficult to comFress the dnrg. b. Compression into tablet is rather
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difficult in some dnrgs. c. Drug of high dosage application is preferably contained in a

capsule. Usually, technology employed in tablet compression is less complicate with

cheaper cost of production. However, in some factories drugs are mostly produced in

capsule pattern, even though they usually are in tablets. This is determined by market

mechanism. Also variety in dnrg patterns correspond to the demands in the market.

As for the different pattenrs of packaging in some drugs such as Antacid tablets are

contained in a bottle and in a pack as well due to different sources of distribution. For

example, drugs distributed in a hospital are usually by counting the tablets while drugs

pr:rchased in a drug store are usually in a pack for the convenie,lrce of carrying and

storing. Besides, stability in some dnrgs make it necessary to be in a pack.

b. Proper manageme,nt of time or cycle of production will increase the amount of

production without the increasing will increase the amount of production without the

increasing of time. This depends on the ability of the production manager in

zuperrising the use of machinery to a full capac$in the time of production.

c. Working over-time, or increasing the production by increasing the working time

of the machine if by doing so the break-even can be met since machinery is regarded as

a fixed cost of production. Thus a full use of machinery instead of buying a new

machine will reduce the marginal cost form the economic of scale.

5.4 Guidelines for Development

The development of Industrial competitions requires a full knowledge of

operating status of dnrg factory direction in Industry development and strategic

development. From the SWOT analysis and the information received from Delphi
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technique and interview, answersi can be provided for the 3 requirelnents mentioning

above.

5.4.1 Present Operating Status of the Factory

From the analysis, inte,rnal business management and marketing are 2

major components in pharmaceutical business. Also there are certain factors regarded

by top management as weak points. Thus the researcher employed the statistical

method of factor analysis to help explain in separate dimensions. However, the zub-

factors of intemal business management namely cost of raw materials and operation

cost are classified into production manage,roent dimension. These two sub-factors are

of the weakness of this dimension.

As a conseque,nce, the internal business manageme,lrt may be regarded as a

wealcness in pharmaceutical industry. The same also apply to market evaluation in

which 2 ottt of 8 factors are evaluate by top management as weaknesses in

pharmaceutical industry. They are marketing research and price competition. But

these two factors can explain sacfo dime,nsion of marketing

However, there are other factors in these compone,nts insluding the levels of point

rating as evaluated by top manage,ment are not in the critical level, thus for the whole

picture, these factors are still regarded as strengths of the industry. This may *ro:.-

some conflicts especially whe'n comparing with the report of the ministy of industy in

1997, the differences are in the weaknesses of the industry such as research and

product developme,nt, efficie,ncy of labors, information system in the business,

production cost, human resource developme,nt and marketing management. The sfudy

reveals that market management It system and labor efficiency are strengths of the
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industy. The reason may be because in the past 1-2 years, efforts were made to

correct these weaknesses. However, there are weaknesses that are the same as this

study and still exist. They are cost of raw matsrials, price competition, research

expenditure and the number of personnel in research and development'

As for opportunities and threats, when ssmposing with a study by the working

group on Industrial Restnrcturing, Ministry of Industry, in 1998, it finds that the

opportunities are international free tade and the depreciation of bath volume. In

confiast to top manageme,lrt attitudes in this survey, who thought that they are threats

to the industry. The reason for this may be from the time Free Trade Agreement has

been enforced, when the Thai managers rcalized that trade barriers have bee,n imposed

by many of the member counties with unfavorable results to Thailand. Respecting the

Agree,ment, Thailand does not impose fiade barriers to any county in retaliation. Also

the weakening of Thai baht affected the higher price of imported raw materials and

unable Thailand to compete in foreign markets. Furthermore, drug commodity is

differgtlt from other commodities in such practices as formula registration, quality

confrol standards, and patte,l:r of the exhibition e,mphasizing national GMP standards

as universally reco gnized.

5.4.2 Development Strategr

There are some limitations to development strategy since governdrent policy

affected private sector direcfly while governmeirt organizations oversee that the policy

has befl practiced. So if the government plans are to be of be,nefits to private sector, it

is the responsibility of the private sector to provide adequate data and inforrration as

well as the anticipating effects of the policy so that the govemment can use in policy
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fomrulation. Can the confiary, looking from the govenrment points of view, certain

policies such as price conhol, reference standard price, and pharmaceutical

procurement, and etc. axe govenrnxent mechanism for consumers protection from being

taken advantages of since drug uses is partially controlled by phpician, pharmacist or

other medical personnel. Also goven:ment policy is, in some case, intended to be used

a trade barrier on original dnrg which can be produced locally. The fact is that the

profit percentage of dnrgs sold to government health care senrice centers is lower than

profit percentage of dnrgs sold by using reference standard prices or -sold to the

Government Pharmaceutical Office. Besides, supports from the govemme,nt also have

some limitations. Thai industy can be classified into 23 categoies, each category is

divided into groups. There are 188 goups all together. Finished drug is a sub-group

of Pharmaceutical chemical production used for aitne,nt treatuent and herbal

commodity. It has bee,n grouped to a S.9Yovalae-added group rank no.6 in the industy

category comparing with the 21.4% value-added of food production industy. Also

textile, rubber, metal and automobiles posses higher percentage of value-added.

Naturally, the governmelrt interest will be gven to these groups before pharmaceutical

industry. Even though the working goup on Industrial Restnrcturing proposed that

phan:raceuticf industV be placed in the 2.6 % value-added group which is lower than

the allocation by the Ministry of Public Healtb, the industry still gains interest from the

working goup which means that value-added is not the main factor of consideration.

5.4.3 Direction for Development

Because of economic crisis and the Ministry of Public Health

regulations on quality conhol standards, either G.M.P. or Bioequivalence, drug
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factories being to feel the need of clear direction and the pattern of phannaceutical

industry so that the production can be developed accordingly. At the same time it is

difficult if not impossible for the govenrment to set a certain direction. In the past,

problem occured when what the government set was not what the private sector can

follow. For example, a 100Yo GMP program issued in the year 2000 is still

un6ssemplished.

The Ministry of Industy seems to envision the sunrival of the Pharmaceutical and

Chemical Industry thus inEoducing strategies for industrial restnrcturing to be

achieved by the year 2002. However, the result of this study shows that it is not

possible that the said stategy will achieve every targets set in the reform strategy by

the year 2002 especially in raw materials. Thus, in the future, direction for

pharmaceutical industry developme,nt should include into consideration the required

pattern as well as the practical patte,rn. The former pattern is ideal for private sector

while the latter may need I years, 10 years or 20 years for developme,nt depends on

cooperation and e,nvirorme,ntal factors.

The two paffe,ms point to the same direction of finished drug production as the

first priority. Management development should be the first follow by research

developme,nt in coordination with govemment sector, and the development of non-

active ingredients together with herbal raw materials. The development of active-

ingredie,nts should be the last. Pattern that should be study and follow-up continuously

is the establishment of quality contol institute in conjunction with foreign institution.

The gove,r:ment should have measures to promote domestic production of drugs of

which the pate,nt expired this requires fully coordination of the three panies involved.
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5.5 Foreigner's policies involved pharmaceutical industry in

Thailand.

Research and development of drug manufacture has 2 direction such as

product developme,nt and invent new chemical entity. Both direction need financial

snpport according to study of Robert Balance et al. They divided countries rnto 2

groups by research innovation as industrialized countries and developing countries.

Industrialized counhies have drug factories that one part conduct research themselves

and have their own brand rurme.. The other part produced ge,neric nanie. There is

competitiveness betwee,n two parts like drug factories in developing counhies but all

of the owners are people in that county. This phenomena in developing cor:ntries are

different from industriilized counEies because the owners of first part uzually are the

foreigners. So Public Health poti.io in each county should established to support

domestic manufacturers depend on the proportion between two parts.

In industrializ.ed counEies such as U.S.A., dnrg manufacturers develop new

che,mical e,lrtities to be new drugs about 40 substances per year or 80 percent'of new

drugs @obert Balance, Janos Pogany & Hetnut Forstner, 1992:86). Surely U.S.A

governme,nt will allocate I in 5 of their budget to support research in drug

manufacturers. However other industialized counties such as Denmark has allocated

7o/o of the budget to support generic drug research while developing counties have

allocated the budget to support less then l% such as Philippines has allocated 0.6% of

the budget @obert Balance, Janos Pogany & Helmut Forstner, 1992:256).

Beside policy support research, all industrializ.ed countries have policies for

control drug prices to prevent drug disfiibutors pricing with over profit due to they are
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the original developers. Result of this policy make the original companies receive only

11.1 percent of total research budget (Henry G. Grabowski & John M. Vernon,

1,994:383-406). Policy for contol drug price in developing countries are different from

developed countries because they want to zupport local manufacturers and help their

people to use the low price of drugs such as Chinq controlled price policy concern

social interest more than economic. But in some couatries such as Indi4 research dnrg

have been excepted to be contolled price for 5 years. The organization that

responsible this job is vary in each country such as China, pubtc sector is- response to

limit dnrg prices and Malalrsia , dnrgs producers response their pricing.

Quality assurance policy in developed counties is divided to control new dnrgs

and ge,neric drugs. Public agencies will sfiict on quality of dnrgs. All developed

counties have policy to quarantine quality, safety and efficacy. These agencies are

different in each cormtry such as Australia, public sector will evaluate dnrg safety in

human use both pre-marketing and post marketing. Furthermore they has Australian

Drug Evaluation Committee ( ADEC). This committee has authority to approve new

drug to be distributed in drug market by consideration from data of the company. In

Japan inspectors from public and private sectors will evaluate drug that has been

distributed in drug market for 6 years. These inspectors will inspect both drug plant

and inventory according to Pharmaceutical Atrairs Law. In U.K. Drug Law is very

strictly in products quality so there is freque,ncy inspection. In China there has quality

assurance by GMP certificate since 1992, it has gove,l:rme,lrt laboratory center to

confrol drug quatity 1100 centers around China and it has network to contol and
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inspect. These centers have personnel more than 13,000 persons (Richard, Albert I.

Wertheimer & T.Donald Rucker, t992:lt7).

Policy support domestic manufacturers or competition between trade name and

generic dnrgs is also different. In developed cor:ntries that invent new chemical

entities, these substances have bee,n protected for 20 years such as Australia, it has the

regulation that forbid pharmacists to dispense ge,neric drugs if the physicians prescript

originat trade names. It allow only in the health care centers that have few items of

products. In U.K. has the similar regulation. In U.S.A generic products must be

approved by bioequivalence study before distributed in drug market. Bioequivalence

standard in U.S.A is limited that average amount of dnrg absorption must be different

from the original products less than 20%. Afrer approval U.S.A FDA wil publish all

generic narne and approval items. The reasons these process is the goven:me,nt want to

protect the original manufacturers from local copy producers that under qualified and

the govenrment zupport the original factories by prolonging the period before generic

drugs have bee,n approved. In developing countries all factories have been quatity

controlled by GMP certificate and pharmacists have authority to dispense generic

products substitute original products by consideration status of the patient such as in

Taiwaru public hospitals pricing the dnrg ga:n 50% profit from their cost so the

pharmacists.tke to dispense original 52de name while private sector like to dispense

generic products.

At present developed counfuies accept that in the future tre'nd of proportion

between using generic products and original products are higher because they can

reduce drug expe,nditure. In U.S.A some state begn to allow the pharmacists to
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dispense generic name in order to original products while goVernment support drug

infomration about approval drug list. In U.K. effectiveness of drugs are shictly

conholled. ff the product has toxicity, its manufacturer must be sued. In developed

countries generic drugs producers are minor part and these countries have higher value

of export than import value include that their original products can be distributed

around the world.

Limitations of data collection and interpretation

Although this studyhas some stength in

- Identi$ing economic index to indicate opportunity cost and other factors that

have uot been studybefore

- Deciding the 18 items of dnrg to be used as samples in the study of dosage forms

and packing which have not been study in depth in the economic points of view.

- Using of Delphi technique in identi$ing patterns of Pharmaceutical industry

since opinions gathered from the specialists will be 6ssf similar to that of the goup

- Qualitative methods and exit development using SWOT analysis, intenriew, and

focus goup discussion.

- No previous study in pharmacology using methods employed in this study have

been conducted since Pharmaceutical industry is a complicate process both the active

ingredie,nts and the production process.

But there are some conditions that limit data collection and interpretation such

as:

- At the time of the study, the country is under the economic crisis, the

depreciation of baht value affected the differentiation of the rate of exchange in each
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year, thus affected the calculation of production capacity. Estimation and conversion

of value of production into the amount of production are based on the rate of

exchange. Moreover, the 1998 rate of exchange is assumed as the rate of exchange in

the year 2002, which are the target year because it is the highest rate of exchange.

- Less time allowed for the follow-up of questionnaires resulting in the

inability to obtain sufficient data such as factory price, cost of production in certain

drug items e.g. Nifedipine 5 mg. and Mebendazole 500 mg. Thus calculation of the

index is not possible.

- Insufficient data to be selected for the calculation. In some case, data can

be obtained from only one information. Thus the research is compelled to use raw

figures received as a basis for calculation instead of using average cost of production.

So the result of the calculation does not represe,nt the industrial population.

- Factories the questionnaires may be in different groups from

those which SWOT analpis and interniew technique was conducted since very few

factories cooperated in gving information according to the inclusive criteria-

Problems and Obstacles in this study

- The questionnaires: the first set of questionnaires have been retumed less

than anticipated due-to the identification of the respondents who, in tuln, reluctant to

reveal the confidential dataof the factory cost of production.

- The interview: the managers or representatives have limit time for

interview. Furthermore, it needs to make an appoinment for at least a- month in

advance due to ether maters that require manageme,nt's attention such as G.M.P.
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evaluation or ISO evaluation in some factories. In another case, the owner of the

factory had to go abroad and response the interview.

- The factory: the questions asked are unanslverable in some factories that do

not operate in a certain field as asked in the questionnaire. For example, factory with

no export experience left out the questions on export promotion or competition in

foreign counties.

- The interviewees: the positions of the intenriewees affected the information

given. For example, the factory manager does not want to give opinions on drug

competitions or dnrg prices. This problem can be lessen. by conducting goup

interview. The group me,mbers consist of managing director, factory manager,

marketing manager, finance manag€,T and so on.

- The interniewers: the intenrie\iler many have left out some points in

concentration to take notes or recording. This problem is lessen by using the panel of

interviewers tecbnique.

- The Delphi technique: the interviewers many not be able to ask questions

which when answered can not convert into numeric figures, since the managers omit

same questionsi or sometimes instead of answering the question direcfly, they express

their opinions which can not be converted into figures. Thus make if difficult to

interpret the data.

- Incomplete data to be interpreted into numeric figures for the second round

of Delphi technique due to the omission of queltions as mentioied before. The

researcher thus evaluates only the interpreted data and marks *X' for the unanswered

questions for the Delphi me,mbers to complete.
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- Dateline for the rettrm of questionnaires : Some interviewees comment that

the dateline for returning the questionnaires should not be fixed. Since they may not

be able to return them at the set time.

- Some interniewees are unfamiliar with the Delphi technique. The

researcher thus added information on this technique to the Questionnaire ssff. Some

intenriewees suggested that then should not be too many rounds of interview as the

arulwers are almost the same. Thus bored the interyiewees.

- The inability to quote the wholesale prices form tbree countries namely

Brunei, Indonesia and Cambodia regardless of much efforts from the researcher.

Research Benelits

- Economic theories have bee,n applied to the study of manufacturing industry

with the emphasis on the in depth study ofpharmaceutical industry. This study can be

applied to the actual work of research and development or the registation of new drug

formulas or competitions anallais.

- Policymakers are able to set the directive of drug factory developme,nt.

- Some obstacles and weaknesses in foreign competition have been solved.

Future Researches

- Opportunity cost of chemical substance both active and non-active

ingredients to help make the decision an govemment supports of original or se,mi-

finished products, pattenrs of the joint-ventnres or purchasing form quality reliable

sourc€s such as from China or India
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- Developing Delphi technique for suitable uses in industry or other fields

such as pattems of health care senrices, appropriate methods in medical adminisfiation

by government organizations.

- In the future, if the data base is available in more details, researches should

be conducted on marketing research in everypattem of drug or drug item in details.

- Study the effects of specific polices such as policy on drug purchasing in

pharmaceutical business.

- Comparing government retums as a total picture such as policy on tan,

policy on-dnrg pr.rchasing.

- Study the appropriate patterns of co-operations among public sector, private

sector and education institute for the development of competitive advantage, in the

future.

- Conduct cost analysis and returns on policies to find ways in sbtaining the

highest be,nefits for both the gove,rnment and private sector.

- Build to model on an equation that can evaluate both the competitive

advantage and comparative advantage.

- Study the effects in transferring production bases of foreign companies in

relating to production value, import and export tar<.
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CIIAPTER YI

CONCLUSION

6.1 Status of Pharmaceutical Industry

From the study, it was found that pharmaceutical industy is a small to medium

enterprise as considered from the value of capital registered which is lower than 200

million baht. In regard to their ddvelopment ability from compounding or fbrmulation,

pharmaceutical manufactuers can be classified into three groups.

6.1.1 Manufacturers that have conducted a research on dosage forms, formulation

and raw materials. These manufacturers specialize in the development of formulation and

raw materials to create stength. They have attained the standard specified by GMP and

are fuming to ISO to expand their products to export market. The state, therefore, should

give these manufacturers support and encouragement on research invesfuent to acquire

specialization. .i ,.

Because of their large size and capital, these manufacturers survive'the economic

crisis. Their cusioff6rs are mainly from the private sectors namely the drug stores. Some

manufacturers distribute their products to certain government agencies although this is not

their main channel of distibution. Some manufacturers supply OTC drugs and have a high

brand loyalty. With large capital and profit gains, the manufacturers in this goup are able
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Also, with small profit gains, these manufacturers cannot afford sufficient found for

research and formulation development. This leads to their inability to impprc quality and

increase production capactty. At present, local markets are highly competitive both in

government and private sectors. As for the private sector, price not quality are their main

consideration the production firms and drug quality. In the govemme,nt sector, dnrg

procurement is made under the 19 offices of the Prime Minister regulation, itemn 60 and

61. In particular, the prese,lrt situation has been affected by the impact of the medication

reform measurement of good Health at Low Cost and the dnrg distribution measurbment

of GPO.

In conclusion, the government should grve technical support to these

manufacturers so that they can carry on theirproduction development. The state mugt have

a role in quality inspection and encourage the competition between the two groups on

equivalent price bases. With the impleme,ntation of bioequivale,nce, two distinctive groups

can be identified. The state must work incorporation with educational institutions to

e,nforce the quality control regulation.

With the imFroveme,lrt certain present terms and conditions. These manufacturers will

be able to continue operation and conditions, these manufacturers will be able to continue

operation or adjust themselves to the competitive market. The terms required of are as

follow.
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There should be detailed changes in the 1992 items 60 and 6l of the19g2

procurement regulation of the office of Prime Minstsr because this regulation favors GpO

while the future domestic market should be a free trade one.

Condition 2

GPO should change its role in being the local manufacturers' competition to being

a developer of domestic drug production industry.

Condition 3

The govenrment should issue a measure requiring health care centers to purchase

dnrgs of GMP standard rather than focusing their purchase on the price factor only. In this

way, the manufacturers in second group witl be able to compete with suppliers from other

categories.

6.1.3 Manufacturers who supply their products to the market where state control

hasn't bee,n extended to these manufactures will not be able to continue operation if they

do not inrrest in development or if they face tight control from the state. They might have

to stop business in a very short time due to the following reasons:

a. When the GMP is effective in the year 2000.

According to this law small manufacturers set aside nog, 
""fital 

for

developmelrt to comply with GMP requirenne,nt. Good GMP system such as validation

practice demands great expenditure and factories with limited capital will not be able to

increase their investuent for this purpose.
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b. High price competition. Some dnrg manufacturers forfeit profits for

altemative pharmaceuticals sales. They even reduce their production cost and not bother

about the product quality. These manufacturers have to stop operation if there is a price

competition form large manufacturers and if the consumers and health care centers besn

to adopt the criteria of qualityproduct selection.

c. Bioequivalence regulation. This regulation aims at upgrading pharmaceutical

standard production in the county.

This practice, however, eliminate small in manufacturers from the competition circle

especially if the new law regulations qpeciry the licensed age of all dmgs for five years.

The manufacturers in this group are small enterprises of generic dnrgs production

who compete on price basis and supply their products to some uncontrolled health ce,nters.

Most of these factories are situated in Bangkok where plant expansion is not allowed.

They do not conduct research and development on either former formulas or new

formulas. The manufacturers in this goup concem only cost reduction instead of quality.

They consider phannaceutical products as ones with high profit retums and easy to

produce.

Among the three groups of manufacturers me,ntioned above, have,n't made any

effort to upgrade themselves into group 2 standard. There fore they should tum to other

fields of business or stop their dnrg operation. As drugs are health products, the

consumers' well beings and life safety should receive g"?ro consideration than huge

profit gains. The agencies who have a vital role in screening these factories are GPO and

health care senrice. Contolling methods can be either directly or indirectly adopted. The

a

I

a

Copyright by Mahidol UniversityCopyright by Mahidol University



a
Pagamas Maitreemit Conclusion/ 262

indirect contol involves a sEict meaflre on pharmaceutical standard quality by mean of

careful selection and random inspection on each purcha.sing. Direct control includes strict

inspection by GMP standard, severe punishment and disclosure of information which is a

part of consumers' rights defined bythe new constitution law.

6.2 Finished Drug in Professional Context

Generic drugs and drug manufacturers are something that users'cannrct decide for

the,mselves. However there is some excq)tions to this. Some dnrgs and producers can be

decided on by coruumerc. This comes from the result of advertising together with the

knowledge of the consumers in securing treafuent. As a whole, professionals and

specialists are still having sn imfortant role in the selection of pharmaceutical products.

In professional prospective, modern finished dnrgs in Thailand can be classified into 6

groups.

6.2.L origpal products, which are under the pate,nt production and are not

registered in the pharmaceutical list in Thailand. These dnrgs belong to the group that

requires a two-year follow up. They can be registered after passing the consideration of

GPO. There are about 30 SMP per year.

According to the regulation, these drugs are not allowed to be sold on the market.

They must be prescribed by specialist physicians only. However, this dnrg group is

attractive io !h" eye of local manufacturers. Because after the SMP expires, manufacturers

can start a research to obtain formula so as to apply for Bioequivale,nce test. This cannot

be done while the drugs are still protected bypate,lrt privilege.
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6.2.2 Criginal products, which are still under the patent protection and are allowed

to be sold in the market. The remaining patent protection date is around 3 to 5 years.

During this trme the intemational suppliers can set higher distibution because local

manufacfirrers cannot produce them. Total sales of price the product depends on their

ability to approach physicians in the health care centers.

The use rate of these drugs is part of the imported dnrg cost of the county.

Usually the price is high. So those with large volume of use rate have atfiacted the

interest of local manufacfirers. Who will study production process and e,mbark on

manufacturing after the patent protection date expire. According to the regulation, the

bioequivalence of these new dnrgs to be registered is exte,nded to 4-5 years of

development proces$ This can be seen from the 2 to 3 ite,ms of new registration request

among the 30 SMP items so original producers can prolonged their high profit. Local

manufacturers think that they should be allowed to study formulation while original

products are in SMP monitoring and bioequivalence study are flexible while EDA think

that quality assurance of local manufacturer products should be used these tools for

increasing corxilmeni confidence.

6.2.3 Original products that are ofl-pate,nted. These dnrgs are pricing lower than in

patented drugs but still higher than local manufacturers' price. These drugs can be sell in

domestic dnrg market because multinational companies use many strategic marketing

plans such as:

- Reducing the cost of production by confiact out local factory or joint venture

using raw materials imFort from the pare,nt company in foreign counfiies. In this way, the
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company will be able to cut down fiansportation cost, analysis cost, and tariffthus lower

the selling price to a certain degree. However these foreign companies are still in need of

strategies in other fields of competition.

- Sales promotion through various tlpes of media such as radio and television should

be increased to gain access to consumers. These drugs are those in the group that

consumers can acquire in any dnrg stores since the value of drugs sales in these drug

stores are second only to the hospitals in dnrg distribution channels. Dnrgs in this Soup

may include the OTC drugs. For dnrgs that must be distributed by hospitals only or drugs

that require the physician prescriptions, strategies used by foreign companiss are those

that differentiate the quality and efficacy of dnrgs locally produced so that medical

personnel feel confident in choosing imported drugs. The sales promotion can also be

done by motivating medical personnel.

6.2.4lmported generic drugs whose prices in same source are lower than that of

domestic drugs.

6.2.5 Drugs produced by well-established company of large capital factory. These

companies aim at competing with imported drugs so they emphasize on the quality of the

dnrgs. These factories conduct researches and development in raw materials, drug

formulas or new dnrgs whose patent protection are expired. The R&D expe,lrditure

affected the prices of drugs produced when comparing with generic dnrgs or pate,lrt-

expired drugs locally produced. However, the prices of drugs from this goup are still

lower 1fosn imported drugs.
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6.2.6 Gerleic drugs or highly consumed drugs, which have been produced by Thai

factories for a certain period of time. Drugs from these factories are produced when raw

materials imported from various sources are available in the market where price

competition is in the early stage. Mostly, the drugs produced are for price competition

amoog local factories. Hospitals are their main customs since the hospitals are regarded as

high value distribution channel. Since the office of the Prime Minister has issued the

regulations on procurement and supply in 1987 declaring that dnrgs identified in the

essential dnrg list must be purchased from the GPO. These factories tum to compete'with

each other using drug stores as the distribution channels as the essential dnrg list which

are not produced by GPO.

Prices are set by confiolled prices and the methods of purchasing. Sq this

instigated competition among some factories who have to reduce their prices below the

cost. This creates dual standard factories while efforts have bee,n made to use GMP as a

criterion to upgrade the factory standards. However question arises for these channels of

distribution of which pricing is the only criterion regardless of &e quality, whether it is

necessary to upgrade the factories. The effects of this are that the market share of the

developed factories is reduced and the factories get pressures from the Ministry of Pubtc

Health regulations on dnrg procure,ment as well as from price competitions.

6.3 Roles of pharmaceutical agencies in drug industry development.

_ Those involving in drug industry development are divided into four parties

namely, the users comprising general public and health care ce,nters, the private sectors
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comprising dnrg manufacturers and private orgzniz.ations who help with personnel

development, the govemment agencies and lastly, the educational institutions.

6.3.1 The uiers. This includes general consiumer, medical personnel and

government and private health clinics.

a. General consumer should tum to use locally manufacturing dnrgs while the

manufacturers themselves have to maintain quality standard to bring in benefits and

efficacy. Techniques in information distribution must be conholled and knowledge on

dnrg selection and fieafine,nt secuing must be initiated in educational institutes zupervised

by Ministy of Education.

b. Medical personnel. As dnrgs are health products, they must be scree,ned by

medical authority who has to keep-in mind the benefits of the users, not only for the

reve,nue gained from local producing. To be aware of this will preve,nt them form being

the sales promotion tools of foreign drug companies. Moreover, health senrice syste,m

should be revolutionized so that drug acquiring procedures can be rightly inspected. At

present, drug selection is still under the consideration of authoritative personnel in the

medical field.

c. Health care ce,nters. There must be standard quality set for dnrgs to be used in

the ce,nters. Priority is put on drug's efficacy, raw material quality and finished drugs.

Information network should be linked among agencies for necessary information other

than price issues. These health care ag€,lrcies should have more roles in consumer

protection and the promotion of quality drug manufacturers. For these health care centers,
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cost research is of great importance because it will promote activities which will be truly

beneficial to the consruners. The changing role form producers to inspectors

6.3.2 Maaufacturers. They are private and government manufacturers and other

private organizations.

a. Manufacturers and factories whose main responsibility is developme,lrt because

they are the ones to obtain most benefits. Their target operation is to gain profits and their

present cost concenm the account cost only. So it is essential that these factories should

consider social cost and social interest as wel[. ff these factories fail to improve

therrselves, in the long run they may not survive the screening control form the state and

the consumers. Useful information should be collected and distributed to other agencies

who can lend them support and assistance. Manufacturers that conce,l:r only profit gains

more than pubtc interest should be deprived of cooperation form other members of the

goup. This cooperation includes information access and others. They should maintain a

joint attempt in preventing the price war and the price dump so that they can survive the

present economic sifuation.

b. Other private organiz2fiels and professional agencies. The nature of the

organizations in this category is non-p1sfi1 pnking business whose aim is to assist on

technical development and be center for those of the same interest. ExamFles of these are

Industrial Pharmaceutical Association which provides assistance on scientific and

technical development to manufacturers.

c. Thai Pharmaceutical Manufacturer Association TPMA. This agency should

have an increasing role in promoting cooperation amorg companies and not isolate

o

a

a

Copyright by Mahidol UniversityCopyright by Mahidol University



a
Pagamas Maiteemit Conclusion / 268

themselves from other due to 16s ssnflict of interest which makes their inter-relationship

different from that of PPA. In order to achieve this target, the TPMA has to increase more

activities such as collecting and distributing useful information for member companies.

Membership fees may have to be increased to recruit more staff and operation workers.

Through this effort, TPMA will be able to supply useful information and support on legal

matters between state and public or making a protest on some legal conflicts. Today,

TPMA is still lacking funds to compete with intemational dnrg companies.

6.3.3 Govemmelrt age,ncies. This includes BOI FDA and other related age,ncies.

It is suggested that private businesses be offered a chance to help with law drafting

especially the ones concerning medicines and be invited by the state as its consultants.

They will offer the govenrment guidelines and alternative methods without interfering in

the state administration policy. The governme,n! on the other han{ should discard the

pessimistis attitudes of the regulations towards the private sector. In order to achieve their

dlelofmelrt goal, state and private institutions should be honest in sharing information

network and dismiss the 'prete,nding' attitudes toward each other. As long as the country

can start is development more early than the neighborhood countries, the advantage gains

will prove to be greater. The government's concept of creating locally - owned industry

should be changed. Instead, it should encourage and support research work and stop the

'copy research' practice. Interest sharing among one's circle must be eliminated because

this practice leads to information leakage and comrption, the culture ssmmonl/practice in

Asia. One weakness in the part of the state is that there is still a lack of systematic

problem solving. This, results in the lack of systematic inspection.
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a. The board of investuent. This is a state agency whose main duty is to give

support to private sectors. To promote finished drug industry, the BOI has to look at the

situation from all perspective angles and be careful not to being disadvantage to local

industry. This Is because Thailand's dnrg indusry has a lower potential than that of the

foreign owned compeniss. It these foreign firms are able to secure the same support from

BOI, they well, then, have an advantage over the local firms. Moreover, instead of

lowering their dnrg prices to compete with those produced domestically, these companies

resort.to price raising and gain more on profit ratio. So a more appropriate way for BOI to

do is by motivating dnrg manufactnrers to produce raw materials and conduct researches

as has already bee,n done at present. This will lead to technolory transfer and future joint

venture between Thai and foreign companies. BOI should also provide dternatives in

investnent promotion. Projects that emhance the development of finished drugs should be

encograged and scnrtinized by sub-corrmittee comprising specialists and qualified

personnel on pharmacology. This will stimulate drug manufacturing companies and

privatized institutions to launch more projects on research and development. Besides,

BOI should g1e support to researches that help drug manufachring industy. It should

motivate foreign suppliers to invest on ralv materials. This promotion may come in the

form of either state or private operation.

b. Ministry of commerce. This includes departuent of export promotion and

de,parhent of economic commerce. Both organizations have an important role in

expanding export market and reducing tade barriers for local producers. Provided that
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they have correct information from all concertred, these agencies have a high potential of

negotiation with foreign counties.

c. Ministry of Public Health

The EDA in particular should be an indepe'lrdent organiz4fisa whose duty

is to oversee the cogntry' drug slatem. EDA's sub-divisions are taking care of production

indusby, drug information service and others. This integrated work covers the whole drug

system of the country. If it is emlarged, it will be able to handle the complete cycle of

information on raw materials and finished drugs starting from import, manufacturing,

distribution, and export. The information gained is an essential element for dnrg industy

developme,lrt. As every sptem" namely productioq distribution and consumption is

closely linked to each other, to establish new drug institution to improve the sptem will

take a slow growth. He,nce, development work will become slower as a result. A better

solution is by innovation. Under this methoq FDA will have more power and capacity.

Some parts of FDA stnrctr.re, however, have undergone necessary development. This

includes personnel and information service. Where work operation comes in the form of

agency cooperation, committee, and ministy of foreign affairs' working committee. The

ministry of foreign atrairs also help the promotion work byholding exhibitions, rendering

information on standard practice of quality dnrg production in Thailand in comparison

with intemational market to obtain more foreign confidence

d. Ministy of foreign. Marketing promotion by exhibition and public relation about

GMP of domestic drug producers can be constructed by Ministry of Foreign. These
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a
activities can confident the foreigner consumers in pharmaceutical products from

Thailand.

6.3.4. Educational Institutions

The educational institutions should work cooperatively with govenrment agencies

and manufacturers by conducting researches to serve social needs. These institutions

possess qualified personnel capable of conducting all forms of research. One weakness

lies in the lack of linkage betwee,n the researches and the people who perform practical

work. So there is still no concrete impteme,ntation of these researches' findings. One

example of this is a clinical experiment on herbal dnrgs to ensrue their safe use for

humans. Educational institutions should change the methods of teaching so that their

personnel could shift to differe,nt acade,mic endeavors.

6.4 Policy affecting pharmaceutical industry development

Policies conce,r:ring developme,nt of pharmaceutical industry consist of those of the

government sectors, private sectors and educational institution. Each sector's policy

affects pharmaceutical manufacturing industry in the following ways.

6.4.1. Govenrment sector.

The policy of the government sector has a main purpose in upgrading the quality

standard to intemational one. In reality, there may be some mistakes in interpreting the

policy into a the plan or a project and or in the project impleme,ntation. The governme,nt

policy may be affected by international agree,me,nts or by the pressure of inte,r:rational such

as the patent law which is issued in exchange for the export quota and the contol price
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which is decided by intemational companies. The govemment potcy can be classified

according to its original source which.

I. The ministry of public health's policies

a. Thd gove,l::me,lrt policy on drug procure,ment. This policy refers to especially

the section which require eighty perce,lrt of the governme,lrt budget buy esse,lrtial drugs

from GPO if GPO has produced. Although its value is about 6 percent of gove,mme,nt

budget but private manufacturers tink ttrat it is not fair to use this regulation as a tool to

make reve,nue. GPO think that it is not necessary to determine because currently products

of GPO hre accepted by consumers both public age,ncies and Thai's people. So this point

in this regulation should be withdrawU. Otherurise this point is filled in the commodity

regulation by the reasion that local manufacturers are not firms. But other perspective is

GPO maynot be more firm.

Weakness of GPO in competition with local manufacturers is marketing process not

quality ursurance. Market represe,lrtatorsi are minor factor to increase sale volume in public

hospitals. Defect factor is complicated process of purchasing such as docume,lrts and

authorization. Process of purchasing betwee,n public hospitals and local companies are

easier than GPO process. Other reason is operation of state enterprise is not nexibie as

privatg sector such as distribution , exchange, management of damage products from

transpodation etc.

Objective of this regulation is reduction of drug expe,lrditure from physicians in new

drugs , otherwise physicians ofte,lr prescribs imported drugs of multinational companies.
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Oppositely phlcicians approach is being forced so they avoid to use essential drugs

because these drugs are not effective and up to date. This regulation will be completion if

medical professions has been developed consciousness to concern social problems since

they are the students.

b. Good health at low cost PolicY

This policy should prove to be an effective solution for the unnecessary use of drug

during the present time of economic crisis. The word low cost in this context refers to the

appropriate and unexaggerated use of drugs while the word cost refers to the cost per

overall treabnelrt.

The weakness of this policy is the purchasing criteria whereby marks and are Sven

and graded according to the sources of raw materials,. dnrg quatifications and methods of

pgrchasing are of no problems in the price control. Whole ptrrchasing or separate

pgrchasing of each age,ncy prese,lrts no negotiation proble,ms for the govenrment hospitals

due to the faster and more convenient information system of the present day. the main

problem lies in the consideration of drug qualification where emphasis is put on price

aspects rather than quality. Provincial ptrchasing is merely a strategy employed to cut off

over profit quoted by drug suppliers.

The solution to this problem is by assessing the treatuent cost per each case. This

treaffient cost is evaluated from the most effective method and the drug used. More

emphasis is put on the assessment of the most economical bul effective altemative such as

cost-benefit or cost-utility. The result of this assessment will be used for the benefits of

health care service.
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To solve the problem conceming pharmaceutical products, priority should be given to

drug to drug quality, not price. It is not necessary to purchase drugs that offer the lowest

price, instead they should be quality drugs with reasonable price. The ageacies who can

solve this problem are hospital's pharmaceutical officers or provincial health care chief

officer. These agencies will define dnrg specification and increase work on quality

control. Two other important agencies are Medical Science Deparhent and Science

Center who must take a greater role in accelerating their quality inspection work. In the

case when work operation cannot keep pace with de,mands from the hospitals, cooperation

from education institutions, office of the provincial public health office and hospitals

should be sought after so that the consumer protection goal will be achieved.

c. Quality up grading policies such as GMP certificate and bioequivale,nce study.

These policy aims at raising faith from local and international especially when GMP is

introduced in the year 2000. As an intemational standard practice, GMP brings about

awareness in quality contol for every step of work process. However, there is one

obstacle to this. That is the inconsistency practice that may arise from the unreadiness of

the working personnel. To solve the problem, there should be a guideline manual for the

manufacturers so that they can follow the same standard practiCe. Also addition fraining

for responsible officers should be give,n.

Policy on the standard quality of the drugs requesting for registration. This is the

Bioequivalence regulation that ensures the quality of dnrgs to be registered and also those

distributed in the market. It helps up level research development of drug manufacturers
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and enable them to be immunized against tough competition for the next two or three

years to come.

The weakness of this policy lies on inadequate number of research and development

agencies to inspect and approve the quality of the manufacturers if they are allowed to

embaxk on their own research. It is therefore necessary for FDA to seek frilateral

cooperation because EDA alone cannot carry out the work all by itself. At present

cooperation from Naresaun University is being secured but this will prove" insufficient if

the new drug law has become effective. According to this new regulation, the registation

expire date is 5 years. In the prese,nt time of economic crisis and under the regulation of

patent law, the slow developme,lrt of dnrgs will result in foreign hade imbalance. One

stategy to reduce the usq of new dnrgs that cannot be produced in Thailand is by required

use of essential dnrg list. However, medical progress may somehow deter the use of

essential dnrg list especially in medical school hospitals.

To solve the problem, there should be an atte,mpt to accelerate the time in producing

patent-expired drugs in Thailand. This can be done by encouraging educational

institutions to conduct research and developme,nt to meet the need of the country.

d: Contol price policy This policy should be returned and voluntarily adopted by

private health care centers. However drug contol price should be made'by careful study of

information and improve it to the mode,m practice. The control price of 1987 was obtained

by information required from the gove,rrment agencies, thus, the too low price quoted may

be the result ofprivate sector's competition.
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Conhol price list should be based on information gained from both buyers and

sellers. The buyers refer to manufacturers and distributors and the sellers refer to health

care centers both private and govenrmental. Contol price can be calculated from

production cost stnrcture, initiated profits.in relation with research and development

budget of the producers. It should be noted that reliable standard price depends on correct

information from both sellers and buyers. The conhol price setting authority must have an

effective measure in assisting concealed or ambiguous price information. favorable

consideration should be given to those supplying correct information.

e. The gove,mme,lrt policy in authorizing FDA to be drug produced should be

maintained in order to stabilize the prices. however, it is not necessary for the state to

demand that gove,l:rment agencybuy the products from FDA. This is because FDA's years

of endeavors be and its non profit mnking target can guarantee quality and low price.

Moreover its manage,me,lrt slatem can also ensure that the quality standard of dnrg

produced will not sfoange to gain the benefits.

f,. Consumer Protection policy

The state support for hospital to produce generic and parenteral solution to save

up the budget can create unfair practice. To avoid this, the government should consider the

specific purpose of each agency and the quality confiol methods of good standard

protection. State agencies should produce drugs that are not manufactured by private firms

or the drugs belonging to freshlyprepared Soup. Close observation towards the quality of

selected drugs used in health care ce,trters will increase the need for more inspectors in

production standard contol industry in Thailand.
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To decide which dnrg lists are to be produced by governme,lrt agencies depends

on cost assessment which must be done on the basis of quality contol so that users can

gbtain full protection standard. This qualrty confiol is specially stressed on combine

formula which are produced and conEolled by FDA and of which price does not exceed

the standard one. Health care centsr should compare their production cost with the one

purchased from FDA in view of consumer protection rather their out put work. The

solution to this is by improving report and work assessment syste,ms of the Ministry of

Health based on the order sf imJrortance of the work responsible byhealth care centsrs.

tr. Office of the Prime Minister. The policy that has an important role and needs

corect information is the investuent promotion policy which is tmder the responsibility

of BOI. This is a policy on modem finished drug manufacturing which shoul{ be

promoted in developme,lrt or research aspects. This includes tan exe,mpt on machinery,

income or soft loan and with no restiction to the nationality of the producers. The be,lrefit

is a technology ffinsfer for the Thai people (although the number). According to the

procedure require,me,lrt, private sectors who wish to obtain the promotion will submit their

projects to BOI. BOI then asks educational institutions to be the subcommittee screening

the most appropriate projects that can obtain investuent promotion.

Itr. Ministry of Commerce The main policies of Ministry of Commerce are:

a. Policy on price confiol of intemal trade departuent. the problem of price

control policy is that local manufacturers are not able to develop themselves because of

the lack of fund for research and development. This is due to the fact that, unlike other

products, pharmaceutical are conholled by standard quality and efficacy so local
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producers do not have enough profits to set aside for this purpose. While using this policy

to conhol local drug price, the state on the other hand can not control original dnrgs

especially thosq which patent right protection have not expired. Also drugs produced from

these local producers have to compete in prices in the existing drug market- So if the

governme,lrt wishes to proceed on with this policy, it should be devised together with the

standard price list and be a requisite measure for all health care services.

IV. Ministyoflndustry

The industrial restructuring programs for each specialization of Ministry of Industry

reflects an inconsiste,ncy in the gove,r:rme,nt's manage,me,lrt. This study also showed that

the substitution capacity in imports and exports that have achieved target strategy is the

successful e,lrdeavor on the part of drqg manufacturers. Other govenrment's non-support

terms can not achieve the target in 5 years.

This study indicates that policy planning and design should be initiated by the

assessment and by the opinion of manufacturers of all levels. The govem:ment must state

clearly supporting or non supporting policy, including definite and its time duration of

workplan.

6.4.2Pivate sector

the private sector's policies that hinder development are:

a. Market policy Price reduction and market dump eliminate the medium-sized

manufacturers. This is due to the fact that large manufacturers have enough capital power

to reduce their price without affecting the cost while small manufacturers
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To solve the problem, all inspecting agencies namelyhospitals, Medical Science

Deparhent and educational institutions must work co-operately in inspection and

distribution of on formation. This is to ensure that the quality of cheap- prices dnrgs is the

same asi that of the more expensive ones.

b. ProductionpolicY

Dnrg manufacturers have to be vary of the GMP standard to ensure marketing

strength. In the time when information plap vital role in our daily life, consumer

protection organizations begin to play a greater role. If the producers do not keep in mind

the consumer rights and even if the penalty from the regulation have not reached these

companiss. The punishment from society may prove much harsher'

c. Research and developmelrt policy

Drug manufacturers always stress that unlike other products dnrgs are health

products because they are vital to life quality of the people. However in practice these

companies spend very little fund on research and developmelrt. This is contrary to the

principle that certain profit gained from product sales should be allotted foi research and

development program or to finance the research project.

Support request on the research and production of active ingredie,lrts and other

raw materials should be granted to both local and foreign producers because raw materials

are one factor that affects the country's competition ability.

From various opinions sources, weakness of pharmaceutical indus$/ in Thailand is

the country's inability to produce raw materials. This raises a question why we to do this.

Unless tle production work attains standard and size, production cost will be higher than
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import. From the comparative advantage study, it is see,n that finished dnrgs production

requires lower production cost if imported raw materials are used. So it is better to use

imForted raw materials. At the same time, we should accelerate the full cycle production

in order to cope with future trade agreement and also expand our dnrg market abroad.

Moreover, this will .create comparative advantags 6 finished drug manufacturing in

Thailand.

6.5Impact of trade agreement on pharmaceutical industry.

There are two indirect imFacts

6.5.1 AFTA (ASEA)[ Free Trade Agreement)

6.5.2 WTO (Ifforld Trade Organization)agree,ment

these two agree,ments have brought about certain trade limitations which affect both

private and gove,rnment. Export Commercial department for example assumes only a

role of private industry representative to negotiate on trade balriers problems, especially

thoase concenring non tariff barriers. However the most important principle is the

maintaining of original markets and the expansisl to a new one.

To keep locally original market, the producers have to upgrade the quality of their

products to intemrationally accepted one so that hey can compete with competitors from

other Asia countries. The producers have to use fiade agree,ment for the benefits of

acquiring imFortant materials at the price which is not difference.from that of other

countries. Apart from market expansion towards inte'r:rational standard recognition, drug

differentiation which originates from research and development must be established.

Private sectors therefore have to be worry of the free fiade impact and improve themselves
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to be able to cope with the demanding terms of agreement. This can be done by

infioducing innovation on administation, management and concept, increasing research

and developme,lrt, improving production standard and having readiness for tough

competition from locally and international. For those who can not srrnrive the competition,

it is better for them to stop operation or merge with other producers to bring about

strength and develop specialization in line with intemational standard.

6.6 Policy recommendation

6.6.1 The governme,lrt who sets developme,nt policy and solves the economic crisis

problem. In its work plan the government should study the impact on the overall image of

the country. To solve problems even health the state should take a holistic approach

instead of focusing its operation isolately. An example of this is in the case of a comrption

in drug purchasing , the solution is by using a whole procure,ment method. Price

competition must be accounted for because it will have an impact on drug quality and

drug indusfy. To lower drug price for the purpose of competition will have an adverse

effect on small enterprises who produce quality products but can not survive the

comFetition where lower than production cost price is used.

6.6.2 govetnme,lrt sectors who oversees drug matters should "-n*" their role as

producers, or suppliers to inspectors and support lenders. Their roles include drug quality

control , factory standard. The,se agencies can work in cooperation with educational

institutions in inspecting dnrg quality from every steps from the beginning when it is

produced until it is stored by health care centers. Severe punishment through civil and

criminal courts must be carries out to punish those supplying wring standard products
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6.6.3 Organization that collect drug data. This organization would be independent

such as university. This organization would be accepted by all sectors that it only collect

drug data without any impacts to private manufactr.rer activities such as revenue and tax.

It should be supported from public agencies that can confrol private producers to give their

data such as FDA and custom deparbnent. details are determined by this organizafisn tlh.1

are useful in developme,nt drug industry.

6.6.4 Establishme,lrt organization or institute for drug development. It may be include

firnction in 6.6.3 because it consist of specialists in drug research and developme,lrt and

laboratory equipment that have been supported by educational institutes , Medical Science

deparhent and GPO. It has financial support from private sector so its operation cost

must be accepted from manufacturers. In the case of research project of local

manufacturers, they can use their personal to run their studies by themselves. Finally local

producers can except their tax of their studies expenditure.

6.6.5 Certain period of potcy. Public sector's plans are short term and long term but

they are shorter than private policies because of differe,nce interest. These public policies

affect projects and operators both in public and private agencies. Policy decision makitlg

must be consistency to practice such as GMP guideline that is always changed so local

manufacturers must adjust their operation plans.

6.7 Main factors contributing to target achievement of pharmaceutical

product development.
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The main development purposes of dnrg industy to be considered are self-

sufficiency and export expansion. Conclusion from the study on quantity and quality

shows that there are two main factors for developme,lrt success. They are

6.7.1 Self-sufficiency Indication for the 10 selected dnrgs list shows that there is a

relatively advantage and a capaciqy to increase their own production. However the

essential factors to gain the target achieve,ment is by increasing de'mand for local drug and

reduce the supply of the imported ones. A successful strategy should be carried out from

the beginning by e,ncouraging people to used locally produced dnrgs. Physicians have to

take an important role in changing the attitude and social value in the imported dnrgs

preference. Professional council must issue a measure and penalty for professional and

health care ce,!rters., grve favor to the multinational drug companies instead of t$e

domestic producers.

This method will be zuccessful if phpicians and users have confide,nce in the quality

and effectiveness of local generic drugs. So the producers must be create faith in

coruumers by regarding the standard quality of local manufacturers, and prese,lrting reports

on effectiveness guarantee pharmaceutical to the physicians

There are some perspective on political economy affect successfulness self-

sufficiency strategy. Business and politic have been closed relationship since King Tak

Sin prefer some gift to China- Combination capitalism with intemational trade will

restructure political economic power. Commercial politics urill join with large

multinational companies and some Thai's business me,n. Some policy is happened from

multinational firms to lead Thai's people in seeking behaviors and self medication such as
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using westem medicine when sickness and using same preparation as original products

(Suchada Jakpisut, 2000:161-161) annor:ncement of PPA about the committee to set

criteria for removing dangerous drugs to be OTC drugs according to WHO and other

countries may be good sample for application of social theories to explain this event.

Reducing these problems will be conducted from empoweunent of Thai's manufacturers

and public agencies to negotiate and citrcize impacts from this activity. Beside impact

from free trade agreements, govemme,lrt must aware invasion of transnational companies

to influence pattem of drug distribution that prefer high profit to foreign companies.

Prolonging period of generic production from patent law, bioequivalence study, othenrise

reducing market share in dnrgstores to compensate with purchasing regulation in public

sectors are strategic plan of developeJ countries to overcome developing counties

especially in Thailand.

6.7.2 Export There is one indication that the 11 selected drug list gain comparative

advantage in opportunity cost but they still have to face tough competition from

gingapore, Vietnam and Laos. Most noticeable is in the case of Laos and Vietnam where

there is drug import from China and India. These two countries are capable of producing

their own raw material, resulting in the cheaper wholesale price than Thailand.

As for Singapore and other ASEAN counfiies where Thailand can compet. oo'O*g

prices, the dnrgs are mostly from multinational companies in other regions such as

America Europe and Aushalia.

Strategies used for these dnrgs competition are ernployed for drugs produced in Asia.

Manufacturers from private sectors may rezliz.e that the importance of creating brand
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loyalty among ASEAN countries depends on the capability of the producers. The use of

this strategymayprove appropriate with dnrgs imported from other ASEAII cor:nties. On

the other hand, brand loyalty resulted in a high price of imForted drug for developing

countries such as Laos. Thai's manufactr:rers should change their stategy by adopting

product differelrtiation As an alternative. This product diffisrentiate will speciff quality,

efEcacy, taste, usage and the like.

Studies in pharmaceutical industry in Thailand from 1986 to present fage the problem

of unclarified data FDA collected value and volume of dnrg production 6d import by

pharmacological goups while custom deparhent has collected value and vohrme in

weight of dnrg imported and exported by custom code. Value of the produced, imJrorted

and exported drugs are collected in many steps of production and distribution. Some

agencies collected value of production cost, while others collected wholesale price or

retail price. Statistical value data of drugs published may confuse some policy decision

makers. Private firms did not want to grve their information to public agencies because

they are afraid of bad impacts that will be return to them such as tax and competitors. In

the past seriousty competition may be made some factories gain more bene61 than others

so they have more influence than others. Now his strategy must be changed because drug

-*ofu"t11* and medical professionals will be inspected by the consumers. Free trade

agreement that break down border of trade so their competitors changed from Thai's local

manufacturers to abroad firms. Aggregation of large and small firms is first priority to

stengthened because network of world's large multinational companies try to cooperate

and dictate national drug policy in developing countries. If local manufacturers still
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compete with each other instead of collaborate and develop strategic plans, they may be

taken over by multinational companies or down size to be re-packing factories.

The centralization of government official, businessman and professional council

conduct monopolization of health service and health management system. Twelve

governance comment concept and approach of health system reform that it's time to

abolish this activity and come in force of all governance to constnrct social benefit and

reduce defect in health system. Thai governance should create health sysJem, which is

honest and canbe verified. Theyrecommend establishment the national health cor:ncil and

multiprofessional councils. These organizations will decentralize and support community

or local management @eport,2000:12). This recommendation is agreed by the vision of

pharmacist govemance in health syste,m reform. Especially stratery in drug slatem which

combine westem and eastem medicine, research and development in herbal medicine for

self sufficiency, inte,mational standard of quality asisurance, promotion cost effective,ness

of dnrg utilization and construction of information network to access Thai's people. These

activities are expected to response vision of health system in 4 aspects such as policy,

se,nrice, personnel and management system @harmacist council, 2000).
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APPENDIX A

TABLES

Table 24Location of establishment by region

Location(regton, province) Number Percent

* (N:68)

o
I Bangkok Metopolitan 53

2 Vicinity

Nonthaburi

Nakom Prathom

Pathumthani

Samuthprakam

3 Region

Ratchabr:ri

77.94

a

5.88

4.41

2.94

7f6

1.47

Total 68 100.00

o
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Table 25 Number and

industrial census I 997.

Appendix / 300

percent of establishments by person engaged compared with

Number Percent

(N=68)

Data from

Industrial

census

(N:178)

c

- person engaged

- l-19 persons

- more than 20 persons

- non available

6

59

3

8.9

86.8

4.4

, t2.9

87.t

Total 68 100.00 100.00

Table 26 Number and percentage of establishments by legal organizationcompared

with industrial census 1997.

List Number

e

Percent

(N=68)

Data of

industrial

censusi

(N=178)

- company Ltd., public company

-limited parhrership, juristic partnership

-other(state enterpri se)

59

8

I

86.76

n.77

t.47

7t.9

24.2

3.9

100.00total 68 100.00

o
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Table 27 Number of establishmeuts by number of pharmacists engaged

Number of pharmacists engaged Number of Percent Number of

establish- formulas

ments

t

- 2 persons

-3 persons

4 persons*

-5 persons

-6 persons

-7 persons

-8 persons

-9 persons

-10 persons

-12 persons

-15 persons

-16 persons

-17 persons

-180 persons

- non available

1-58

4-142

5-168

4e'284

.' 35-176

t2-tt0

358

t39

125

166

5t-tt7

'232

58

174

t2

13

l4*

8

6

2

I

1

2

1

2

I

I

I

3

17.6

t9.t

20.6

I 1.8

8.8

2.9

1.5

1.5

2.9

1.5

2.9

1.5

1.5

1.5

4.4

a

I

total 68 100.00

o
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Table 28 Number of establishments by dosage form received GMP certificates

Appendix / 302

a

broups of Number of Tablet Capsule L,iquid Injection Cream PowC;r other

dosage form establish-

received ments

GMP

certificates

and

ointrnent

I

t2

t9

9

6

5

7

9

1

12

19

9

6

4

I

I

10

3

I

0

0

2

I

t2

l8

6

0

2

0

I

1l

t6

3

0

2

0

I

3

I

1

0

0

t2 12

19 19
a

6 :6

Total 49 46 3339t7

a

a
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Table 29 Number of establishments received GMP certificate compared with Drug

Contol Division statistic

List Number of establishments Number of establishment

reply from Drug Control

Division statistic

2year GMP certificate 24

producetablet 19

non-produce 5

tablet

I year GMP certificate 35 83

produce tablet i 31 74 l

non-produce 4 9

tablet

Nonreceived GMP 9

certificate

produce tablet

non'produce

tablet

46

36

10e

47

a

Total 68 176

o
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Table 30 Number and percentage of establishments by registered value compared with

industrial census I 997.

Number of Percent

establish (N=68)

ments

Statistic from

industrial

census

t

less than I million baht

1-9 million baht

049 million balrt

50-99 million baht

100-200 million baht

More than 200 million baht

Non available

I

26

2l

9

3

3

5

1.5

38.2

30.9

t3.2

4.4

4.4

7.4

t0.7

44.4

34.8

5.1

3.9

t.1

Totai" r00.00 " 100.068

?

I

Copyright by Mahidol UniversityCopyright by Mahidol University



a

Fac. of Grad. Studies, Mahidol Univ. Ph.D.(Med. and Health Soc. Sc.) / 305

Table 31 Number and percentage of establishments by foreigner investuent

compared with industial census 1997.

List Number Percent Statistic

from

industrial

census

a

Foreigners invesfuent

No foreigners investuent

Non available

Total

13.2

82.4

4.4

100.00

L2.4

87.6

100.00

9

56

3

68

Table 32 Number and perce,lrtage of establishments by tlpe ofproduction.

List Number Percent

(Nd8)

a Own's brandftune

Generic name ordered

Thai own trade name

Multinational hade narne

57

8

t4

7

83.8

11.8

20.6

10.3

Table 33 Number and percentage of establishments by number of formulas

Number of formrlas Number ofproducers

a
Minimm Ma:rimrm Number

70.59Produce tablet

(l-228 formrlas) Copyright by Mahidol UniversityCopyright by Mahidol University
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Table 33 Number and perce,lrtage of establishments bynumber of formulas. (cont.)

Number of formrlas Number ofproducers

List Minimrm Ma"rim:m Number percent

Produce capsule

( 1-70 formrlas)

Produce iqjection

(4-l25forrulas)

I 70 43 63.24

4 L25 t6 23.53

| 24 32 47:06

I 72 40 s8.82

a

Produce liquid dosage form 2 61 51 75.0

(2-6lformilas)

Produce powder

(1-24 formilas)

Produce cream aod

ointment (l-72formila)

Froduce other dosage form 1 19 1 A Zi.+l

(1-lgformulas)

Table 34 Number and percelrtage of establisbments byperiod of operations.
a

Period of operation(years) Number Percent Statistic from

(N:68) industrial census

(N:178)

a

Less than 5 years

5-9 years

10-19 years

20-29 years

30 years and more

4 5.88 7.9

3 4.4t 7.9

15 22.06 29.2

10 74.71 29.2

31 45.59 25.8
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Table 34 Number and percentage of establishments byperiod of operations. (cont.)

Period of operation(years)

Ph.D.(Med. and Health Soc. Sc.) / 307

a

Percent Statistic from

(N:68) industrial ce$ius

(N=t78)

Non available 7.35

Total 68 100.00 100.00

Table 35 Minimum and maximum capacityutilization.

a Capacity Capsule (34 factories) Tablet (38 factorieis)

Full capacity Real capacity Full capacity

(tableD

Real capacity

(tableQ(capsule) (capsule)

Minimm

Maximm

500,000

175,000,000

200,000

166,250,000

3,000,000

3,800,000,000

600,000

3,420,000,000

Table 36 Full and real capacrty of tablet and capsule production

t Capacity

(1 million tablet or

capsule)

Number of tablet producers Number of capsule producers

Full capacity Real capacity Full capacity Real capacity

t

Less than I

t-50

50-100

100-150

150-200

0

r0 Q6.32)

7 (t8.42)

2s (6s.7e)

6 (1s.7e)

2 (s.26)

t6 (42.1t)

3 (7.8e)

6 (ts.7e)

3 (7.8e)

2 (5.88)

t8 (s2.e4)

r0 Qe.4r)

3 (8.82)

t Q.e4)

8 (23.53)

22 (64.71)

3 (8.82)

0

1 Q,.e4)
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Table 36 Full and real capacity of tablet and capsule production. (cont.)

Appendix / 308

a

Capacity

(l millisa tablet or

capsule)

Number of tablet producers Number of capsule producers

Full capacity Real capacity Full capacity Real capacity

a

200-250

250-300

300-350

350400

400-450

450-500

s00-1000

1000-2000

2000-3000

More than 3000

2 (s.26)

t Q.63)

0

I Q.63)

t Q.63)

2 (s.26)

4 (10.s3)

t Q.63)

0

t Q.63)

t Q.63)

4 (10.53)

0

0

t Q.63)

0

t Q.63)

0

0

t Q.63)
a

Total of numbea 38 (100) 38 (100) 34 (r00) 34 (100)

Note: If value of capacity is between 2 rurge, it is categorized in the lower group

(number) is nunrber of establishments as percent

Table 38 Average percentage of real capacrty and full capacity

List Tablet Capsule

a

Number ofproducers

Full capacity

'38

13,232,000,000

34

1,671,360,000
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Table 38 Average percentage of real capacity and full capacity. (cont.)
a

List Tablet Capsule

Real capacity

Percentage

7,856,564,701

59.38

805,991,990

48.22

Table 39 Number and percentage of establishme,nts byprese,lrt export market.

Number of exporters Number of

export

Countries

Number of Other countries

ASEANI
a

Number Perce,nt Countries

I

0

0

1

2.86

t4.29

5.71

0

I

3

2

7

I

20.00

2.86
o

4

3

2

4

I

1

2

2.86

2.86

5.71

0

I

2

0

I

5

4

8.57

11.43

0

2

3

6

4

3

6

2

2

I

5.71

5.7t

2.86

a
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Table 39 Number and percentage of establishments by present export market. (cont.)

Number of exporters Number of

export

Countries

Number of Other counties

ASEAN

Number Perce,nt Countries

3

)

0

4

5

8

71

I

1

2.86

2.86

2.86t
Total 35 100.00

Table 40 Percentage of exporters by exported countries.

Cormtries Number of

exporters

Perce,nt

n:35

a

Asian countries

Laos @DR)

Mpnmar

Malapia

Cambodia

Singapore

Vietnam

Philippines

Indonesia

Brunei

25

20

18

18

t2

10

7

4

7t.43

57.14

5t.43

51.43

34.29

28.57

20.0

Lt.43a
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a Table 40 Percentage of exporters by exported countries. (cont.)

Countries Number of exporters Percent

n=35

i

Mddle east countries

China

Hong Kong

Europe counties

Japan

Sri Lanka

South America(Costa Rica)

U.S.A.

Other (SouthAfrica)

4

5

6

J

I

4

2

I

I

11.43

14.29

t7.14

8.57

2.86

11.43

5.7t

2.86

2.86

Table 41 List ofpharmaceutical products by exported countries.

a

Exported

countries

Laqs

Dosage form

Tablet & capsule

Cream &ointment

Solution

Inhaler

Lozerge

Pha:macological group

- analgesic &antipyetic,anthelmintic, cardiovascular

contracq)tive, antibiotic, gastrointestinal tract,

ffiemmatory, anti-fungal, anti$perlipidemi4 t$noid,

vitamin, steroi{ central nervous qfstenl- respiratory

tract

- analgesic, steroid

- antiseptig-eye drop, lens irrigation

- aromatic inhaler

- antiseptic

a

Copyright by Mahidol UniversityCopyright by Mahidol University



a

Pagamas Maiteemit Appendix / 312

Table 41 List of pharmaceutical products by exported countries. (cont.)

t

Exported Dosage form

countries

Pharmacological goup

Laos Iqiection

Other

Myanmar Tablet &capsule - analgesic&antipyretic, cardiovascular, contraceptivq

antibiotic, gastrointestinal trac! anti-infl arrrmatory, vitamia

steroid, central neryols systsm, respiratory trac!

antihistamine

Cream&oinment - aratgesic

Solution antiseptic, eye drop, lens irrigation

Inhaler - aromatic inhaler

Lozenge - antiseptic

Injection - intavenous solution

Othex - strema

Malaysia Tablet & capsule - contraceptive, antibiotic, gastrointestinal trac! anti-

inflarrmatory vitamin, steroid, tthyroid

Cream &ointment - analgesic

Solution - antisqltic, aromatic oil lens irrigation

Inhaler - aromatic inhaler

Injection - intravenous solution

other _ enem4 tonic, plaster

Cambodia Tablet &capsule - analgesic, sftfuglrnintis, contaceptive, anhbiotic,

gastrointestinal tract anti-inflaryrmatory steroid central

nervoutl s)rst€m, respiratory tract

Ointment - analgesic

Solution - antiseptic, aromatic oil, lens irrigation

a

a
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Table 41 List ofpharmaceutical products by exported counfries. (cont.)

Exported Dosage form Phannacologrcal group

countries

t

Inhaler --- - dati.l.rh"l".
Lozenge - antiseptic

Injection - intravenous solution

Singapore Tablet &capsule - analgesic, gasfointestinal trac! anti-fungal, cardiovascular

system, antihlperlipidemia, antibiotic

Cream - analgesic

Solution - aromatic oil, lens irrigation

Injection - intravenous solution, antibiotic

Other - enema, plaster

vietnam Tablet &capsule - analgesic &antipyretic, cardiovascular, 
"o,,lu""ptir",

antibiotic, gastrointestinal tract, antihlperlipidemiq

respiratory tract

Creanr - analgesic

Solution - aromatic oil

Inhaler - aromatic inhaler

Injection - intravenous solution

Other - phster

Philippines Tablet &capsule - cardiovascular, antibiotic, gastrointestinal tracl

antihyp:rlipidemia

Cream - analgesic

Injection - intavenous solution

Other - enema

c

a
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Table 41 List ofpharmaceutical products by exported countries. (cont.)
o

a

Exported Dosage form

countries

Pharmacological goup

Indonesia Tablet& capsule - antibiotic, steroid

Other - plaster

Middle east Tablet & capsule - analgesic &antipyretic , antibiotic, gastrointestinal tracg

countries respiratorytract steroid

Other - plaster

Chiua Ointment - analgesic

Solution - antiseptic, aromatic oil

Lazerge - antiseptic

Hong Kong Tablet & capsule - cardiovascular, antibiotic, gastrointestinal tract, anti-viral

Other - eneun

Japan Capsule - antibiotic

Oinment -balm

Solution - aromatic oil

rnhaler _ aromatic inhaler

Sd Larka Tablet &capsule - autibiotic, anti-hlperlipid€rria" 4rfi-inflanrmarory

Other - enema

Euro,pe Inhaler - aromatic inhaler

Ointuent -balm

Other - plaster

o

a
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Table 42 Number and percent of establishmants by export expand in the future.t
Manufacturers Number Percent

- No export expand

Thai's owners

Foreigu 's owuers

- Plan to expand export

Thai's owners

Foreign's owners

- Non available

2t 30.89

39.70

29.41

29.41

1.48

32.35

7.35

20

I

22

5

27

a

20

Total 68 100.00

Table 43 Number and percent of establisbment by exported expand counfies.

Country Number of Percent

producers (n:27)

o
ASEAN countries

Laos 17 62.96 Neighborhood county

Myanmar

Malaysia

20

13

74.07

48.15

Increase sale value and

Expand market

Cambodia

Singapore

Viefiram

Philippines

59.26

29.63

t6

8

Consumer demand match

with products of

producers

9

ll
I 33.33

40.74
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Table 43 Number and percent of establishment by exported expand countries. (cont.)

Appendix / 316

a

Country Number of Percent

producers (n:27)

Indonesia

Brunei

33.33

t8.52

Middle east countries

China

Hong Kong

Europe countries

Japan

Sri Lanka

South America counties

U.S.A.

Other countries

7.41

3.70

7.41,

3.70

3.70

11.11

3.70

3.70

3.t0

Expand market

a

a

Table 44 Dosage form and pharmacological group plannsd to export by countries.

Exported

countries

Dosage form Pharmacological goup

,

ASEAN

countries

Laos

Tablet & capsule

Iqiection

Other

- analgesic & antipyretic, gastrointestinal

tact, vitamin

- vaccine

- aromatic oil, balm, plaster
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Table 44 Dosage form and pharmacological goup planned to export by countries.

(cont.)

o

Exported Dosage form pharmacological goup

countries

Myanmar Tablet & capsule - analgesic, cardiovascular, antibiotic,

gastointestinal, yitamin, respiratory tract,

OTC drug

Other - herbal medicine, aromatic oil, baln1, plaster

Malaysia Tablet & capsule - cardiovascular, OTC dnrg

Injection - antibiotic

Other - herbal medicine, aromatic oil, balm, plaster

Cambodia Tablet & capsule - analgesic & antipyretic, antibiotic,

gastointestinal tract, anti-malaria,

Other vitamin

- balm

Singapore Tablet & capsule - gastrointestinal trac! cardiovascular

Injection - antibiotic

Other - balm

Viehram Tablet & capsule - OTC drug, analgesic & antipyretic

Injection - antibiotic

Other - balm

a

a
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Table 44 Dosage fonn and pharmacological $oup planned to export by countries.

(cont.)

Dosage form Pharmacological groupExported

countries

a

Philippines

Brunei

Middle east

countries

China

Hong Kong

Japan

Europe

Tablet & capsule

Inhaler

Other

Tablet & capsule

Injection

Other

Other

- cardiovascular, OTC drug, gastrointestinal

hact, analgesic & antipyretic

-herbal medicine, balm

- OTC drug

-antibiotic

- herbal medicine, balm

- balm

Other

Other

Other

Other

a

- plaster

- plaster

- plaster

- plaster

- plaster

t
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Table 47 Production cost of l8 selected drugs

FrJ
o)o
;
l'+)

o
o)o.
a
cr
o
u)

o)

oo
C

Pack-

ing

Number of

Producers Minimum-

maximum

Average Minimum-

maximum

Average Minimum-

maximum

Average

Amorycillin 500

mg.

500 32.90 - 135.00 83.08 133.45 440.00 - 901.00 645.55 *137.5E 537.50 - 982.78 729.63 tt36.O8

Ampicillin 500 mg. lt 36.63 - 230.00 lll.79 r 55.78 425.00 -783.52 592.26 ttt4.09 522.50 - 910.00 7M.05 *.132.72

Antacid

Artacid 
*--

2s.00 - tt7.29 61.67 !.30.29 20.15 - I13.91 72.s5 t29.50 95.00 - 180.00 134.22 t29.36

50x10 14.93 - 54.00 40.94 r.17.62 25.67 -7E.58 $.94 A3.6E 79.67 -93.st 84.89 16.40

Bromhexine 8 mg. 1000 17.43 - 81.20 47.39 r 85.(N 10.33 - 36.00 25.2t t9.63 43.03 - tt7.20 72.60 125.86

Cefalexin 250 mg. 100 28.17 28.17 187.87 187.87 2t6.M 2t6.M

Cefalexin 250 mg. l0xl0 49.00 249.00 249.00

Cefalexin 250 mg. 107.00 107-00 908.00 r0r5.00 1015.00

Cimetidine 400 mg 38.01 - 183.00 t4.66 r 51.12 123.68 - 228.00 165.01 t'14.36 ls5.7t -340.00 249.68 184.50

Diclofenac 25 mg. 1000 21.25 - t42.00 73.2t t37.43 rE00 - 97.14 60.E3 *29.09 37.s0 -222.00 134.04 x51.94

Glibenclamide 5

mg.lJ
I

FU

!,
?
o
F
A:H

o.

(D
A)

(A
o
s)
(A
r,

u)
\o

56.79 -76.69 65.71 il0.l I28.18 - 35.79 32.51 * 3.91 21.00 - 48.5t 33.19 tt4.02
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Table 47 Production cost of l8 selected drugs. (cont.)

Number

Producen

FU
o)

oa
B'

!,a
?
o)
+FI
(D
(D

Minimum-

maximum

Average Minimum-

maximum

Average Minimum-

maximum

Average

Glibenclamide 5 mg 1000 70.00 - 90.00 t0.76 r 10.09 19.75 - 100.00 53.25 148.55 102.03 - 190.00 134.0t r56.53

Glibenclamide 5 mg. 50x10 92.00 - 141.00 I 16.00 r 34.6s 19.75 - 48.s1 34.13 t20.34 140.14 - 150.85 150.50 t14.64

Ibuprofen 200 mg. 25.14 - 82.00 50.58 r 21.74 46.t3 -252.50 97.42 t73.43 76.79 -322.s0 148.00 t8l.4t
Ibuprofen 200 mg. 56.61 - 100.00 80.33 * t5.3s E2.00 -220.00 128.62 t46.24 150.20 - 287.00 208.95 t47.31

' 'Ketomnazole 
200 mg. 310.00 310.00 360.00

Ketoconazole 200 mg. lOxl0 25.62 - 58.33 M.32 r, t6.8s 152.81 - 220.00 196.49 137.87 178.43 -275.00 240.81 154.1I

Ketoconazole 200 mg. 25x10 5s.72 - 128.M 91.88 r 51.14 279.17 -423.86 102.31 407.20 - 479.58 443.39 *5t.r7
Ketoconazole 200 mg. 50x10 ti 2M.30 2U.30 n27.8s I127.8s

'tr!E
(D

o
x
(,
tJo
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Table 47 Production cost of 18 selected drugs. (cont)

Packing Number of Domestio cost

Producers Minimum - Average

maj(lmum

Foreign cost

Minimum- Average

maximum

Total

EJ
a)o
;
l-+)

oH
D)o.
;.+
Eo.
(D
U)

n0

p.
o
C

Minimum-

maximum

Average

Mebendazole 100 mg 84.74 84.74 n6.67 116.67 20r.40 201.40

Mebendazole 100 mg. 1000 t57.32 t57.32 183.32 183.32

Norfloxacin 200 mg. 100 13.53 t4.92

Norfloxacin 200 mg. 4t.92 - t75.00 105.76 r 58.34 100.00 - 357.78 20E.91 *l17.93 177.29 -409.70 314.67 rlll.ll
Norfloxacin 200 mg. 17.00 - 90.00 D.00-700.00 .'.:' I 16.00 - 790.00 453.00

Norfloxacin 200 mg. lOxl0 13.41 13.41 62.27

Norfloxacin 2fl) mg. 50x10 155.00 - t75.52 165.26 r t4.5t t00.00 - 225.00 162.5 r8E.39 275.52-380.00 327.76 +73.88

Norlloxacin 200 mg. 5.715.719.57 15.28 15.28

Paracetamol 500 mg. 9.859.85

Paracetamol 500 mg. 231000 14.00 - 249.18 56.91 r 46.6t 25.00 - tM.00 71.28 *71.95 48.00 - 396.13 128.19 156.51

:U

!,
?
(D

P
s)

o.
H

(D
Ar

(A
o
f)
V)I
UJ
N)

t,
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Table 47 Production cost of l8 selected drugs. (cont)

to
p)

oa
o,
B
A)a
z
D)

t-t
tDo
E
d

Packing Number of

Producen

Domestic cost

Minimum- Avaage

maximum

Foreigrr cost

Minimum- Average

maximum

Total

Minimum-

maximum

Average

Paracetamol 500 mg. l0xl0 tt9.76 n9.76

Paracetamol 500 mg. 50x10 58.00 - 192-00 I 15.03 r 69.19 27.50.39.00 34.83 t6.37 97.00 - 230.00 t49.86 t70.57

Piroxicam l0 ms 76.66 - t27.85 ...q3.04 r 23.88
,t

1t.25 - 61.17 29.5t t22.58 8?.91 - t57.85 122.55 t36.74

Piroxicam l0 mg. 1000 52.00 - 1E2.88 t12.84 t49.57 27.00 - 140.00 73.71 t59.72 u8.76 - 240.00 186.56 145.80

Piroxicam l0 mg. l0xl0 14.75 14.75 36.75 36.75

Propanolol l0 mg. 1000 65.34 -69.31 67.33 !,2.81 5.00 - 9.80 7.43.39 74.31 -75.14 74.73 x0.59

Ranitidine 150 mg. ls3.l6 153.16 552.73 5s2.73 70s.90 705.90

Vitamin Bl{-12 r000 19.E5 - r 10.00 51.60 r 36.96 106.05 - 255.50 148.83 *52.41 t26.63 -281.50 200.43 t57.37

VitaminBl-6-12 29.71 - 51.00 37.89 r I1.47 67.63 -95.90 85.84 n15.80 100.58 - 145.00 123.73 t22.27

l,
,

rE

E
tD

o
x
u)
tJtJ
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Table 49 Domestic resource cost calculated by using minimum cost of production of each item.

Name Packing Domestic cost of

production

(direct cost)

Foreign cost of

production

(direct cost)

Factory price

(lee5)

Exchange rate

(ER)

(1e96)

Real exchange

rate(EER)

(19e6)

11
A:
c)

;+,
oH
S)o.
a
+
(D

I
o)

o.o
C

3

Domestioresource DRC/EER

cost (DRC)

@ahUdollar)

Amoxycillin 500 mg. Cap.

Ampicillin 500 mg. Cap.

Antacid tab.

Antacid tab.

Bromh:&ine 8 mg. Tab.

Cimetidine 400 mg. Tab.

Diclofenac 25 mg. Tab.

Glibenclamide 5 mg. Tab.

Glibenclamide 5 mg. Tab.

Glibenclamide 5 mg. Tab.

Ibuprofen 200 mg. Tab.

Ibuprofen 200 mg. Tab.

500

500

50x10

1000

1000

500

1000

50xt0

500

1000

500

1000

97.50

97.50

54.00

35.00

17.43

48.40

2t.25

92.00

35.19

82.28

25.t4

56.61

440.00

425.00

25.67

60.00

'-25.60

t07.32

t6.2s

48.51

21.00

t9.75

51.65

93.59

500.00

600.00

105.00

120.00

48.00

1080.00

r50.00

u5.00

126.t7

270.00

90.00

r80.00

26.10

26.t0

26.t0

26.t0

26.i0

26.10

26.10

26.10

26.t0

26.t0

26.t0

26.10

r5.75

14.40

t7.60

15..08

20.tt

t.29

4.1I

6.00

8.80

8.50

t6.95

t6.94

2s.E5

25.85

25.85

25.85

25.85

2s.85

25.85

25.85

25.85

25.85

25.85

25.85

0.60

0.55

0.67

0.58

0.7't

0.0s

0. l6

0.23

0.34

0.33

0.6s

0.65

,u

!,
?
o
F
s)

o-
tJ{o
A:

ao
s)
;A
o

i,
N
UJ
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Table 49 Domestic resource cost calculated by using minimum cost ofproduction of each item. (cont.)

Packing Domestic cost

ofproduction

(direct cost)

Foreign costof

production

(direct cos$

Factory price

(ree6)

Exchange rate

(ER)

(19e6)

Real exchange

rate(EER)

(19e5)

Domesticresource DRC/EER

FT'
0)

0q
B:

S)
U)

F'
r-t
(D
@

cost (DRC)

(baht/dollar)

Ketoconazole 200 mg Tab.

Ketoconazote 200 mg. Tab.

Nor0oxacin 200 mg. Tab.

Norfloxacin 200 mg. Tab.

- Norfloxacin 2fl) mg:'ihb.

Paracetamol 500 mg. Tab.

Paracetamot 500 mg. Tab.

Piroxicam l0 mg. Cap.

Piroxicam l0 mg Cap.

hopanolol l0 mg. Tab.

Vitamin B l{-12 tab.

loxl0

25X10

50x10

500

t000

50x10

1000

500

t000

1000

500

25.62

,28.44

175.52

71.29

17.00

58.00

23.@

76.66

9r.76

69.31

32.95

t52.81

279.t7

100.00

100.00

99.00

39.00

25.00

I1.25

27.00

5.00

67.63

275.00

700.00

450.00

360.00

1400.00

200.00

80.00

100.00

966.67

572.00

170.00

25.85

25.85

25.t5

25.85

25.85

25.85

25.85

25.85

25.E5

25.E5

25.85

26.10

26.r0

26.t0

26.t0

26.t0

26.10

26.t0

26.t0

26.t0

26.t0

26.t0

5.42

7.87

12.96

7.68

'-' 
0.34

9..31

t0.Et

22.33

2.52

3.r6

8.32

0.2t

0.30

0.50

0.29

0.01

0.36

0.4t

0.86

0.t0

0.t2

0.32

EE
(D

p-
x
u.)
N)
A

Copyright by Mahidol UniversityCopyright by Mahidol University



aaot

Table 49 Domestic resource cost calculated by using minimum cost of production of each item. (cont.)

Packing Domestic cost of

production

(direct cost)

Foreign cost of

production

(direct cost)

Factory prics

(19e5)

Exchange rate

(ER)

(lee6)

Realexchange Domesticresource DRC/EER

rate(EER) cost (DRC)

(196) (baht/dollar)

Frl
o)o
;
r+J

6)tst
D'A
a
do.
(!
0

Vitamin B l-6-t2 tab. 1000 20.58 106.05 261.68 26.10 0.13

Table 50 Domestic resource cost calculated by using madmum cost of production

zrt
D)

ao
e
s

Domestic costtf .:'.- Foreign cost of

production production

(direct cost) (dirsct cost)

Factory price

1996

Exchange -.''Realc:r,hange Domestic

rate (ER) rate(EER) resource cost

1996 1996 (DRC)

DRC/EER

Amoxycillin 500 mg. Cap.

Ampicillin 500 mg. Cap.

Antacid tab.

Antacid tab.

500

500

50x10

1000

8 t.78

230.00

14.93

80.00

901.00 r600.00

1800.00

130.00

400.00

25.85 26.t0

26.t0

26.t0

26.t0

3.02

5.3 r

7.51

6.89

25.85

25.85

25.85

680.00

78.58

100.00

0.t2

0.20

0.29

0.26

FU

i,
(D

F
A'
I

o.
H

o
Fl
+

(A
o
s)
(!
o

.l/

t,
tJ(.T
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Table 50 Domestic resource cost calculated by using maximum cost of production. (cont.

Packing Domestic cost of

production

(direct cost)

Forergn cost of

production

(direct cost)

Factory

price

1996

Exchange

rate @R)

1996

Real

exchange

rate(EER)

r996

Domestic

resource cost

(DRc)

DRC/EER

E
s)

0a
A'
tr
0)
U)

o)

H
(D
(D

tr

Bromhexine 8 mg. Tab.

Cimetidine 400 mg. Tab.

Diclofenac 25 mg. Tab.

Glibenclamide 5 mg. Tab.

Glibenclamide 5 mg. Tab.

Glibenclamide 5 mg. Tab.

Ibuprofen 200 mg. Tab.

Ibuprofen 200 mg. Tab.

Ketoconazole 200 mg. Tab.

Ketoconazole 200 mg. Tab.

Norfloxacin 200 mg. Tab.

1000

500

1000

50x10

500

, tooo
l

s00

1000

l0xl0

25X10

50x10

81.20

183.00

t42.00

141.00

28.18

90.00

70.00

67.00

58.33

55.72

155.00

36.00

2t2.00

80.00

19.75

48.s1

100.00

252.50

220.00

216.67

423.86

225.00

300.00

1080.00

500.00

445.00

500.00

350.00

325.00

500.00

850.00

2090.00

.r150.00

25.85

25.85

25.85

25.85

25.85

25.85

25.85

25.85

25.85

25.85

25.85

26.t0

26.r0

26.r0

26.10

26.r0

26.t0

26.t0

26.t0

26.t0

26.10

26.10

7.95

5.45

8.74

8.57

l.6t

9.31

24.96

6.t9

2.38

0.86

17.81

0.30

,. o'"

0.33

0.33

0.06

0.36

0.96

0.24

0.09

>d
E(!
}J
0"
X

UJ
N)
Or

0.03

0.68
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Table 50 Domestic resource cost calculated by using maximum cost of production. (cont.)

Packing Domestic cost

ofproduction

(direct cost)

Foreign cost of

production

(direct cost)

Factory price

1996

Exchange

rate (ER)

1996

Real

exchange rate

(EER)

1996

Domestic

resource cost

(DRc)

DRC/EER

Fd
F:o
;Fn

or-t
A'o.
a
dr
(D

I
o)

ao
C

Norfloxacin 200 mg. Tab.

Norfloxacin 200 mg. Tab.

Pamcetamol500 mg. Tab.

Paracetamol 500 mg. Tab.

Piroxicam l0 mg. Cap.

Piroxicam l0 pg. Cap.

Propanolol l0 mg. Tab.

Vitamin B l-6-12 tab.

Vitamin B l-6-12 tab.

500

1000

50x10

1000

500

1000

1000

500

1000

41.92

90.00

tg2.oo

249.t8

127.85

100.00

65.34

51.00

26.00

367.78

700.00

38.00

146.95

30.00

140.00

9.80

94.00

255.50

2000.00

1400.00
'il

200.00

242.00

335.00

966.67

572.00

360.00

464.00

25.85

25.8s

25.85

2s.8s

25.85

25.85

25.85

25.85

25.85

26.t0

26.r0

26.t0

26.10

26.10

26.10

26.10

26..t0

26.r0

0.66

3.32

30.64

67.77

10.84

l.l3

3.00

4.96

3.22

0.03

0.13

t.r7

2.60

0.42

0.12

o.t2

0.19

0.12

tsu

i,
z
oF
A)

a
*i
(D
F)
d

(n
o
s)
:r)
s)

UJ
tJ{

* = Item which has one cost ofproduction
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Table 51 Value of production, import and export of antibiotic groups forecast by linear

regression (tmit million dollars).

value

Imported

value

Exported

value

a

t99s

r996

1.997

1998

1999

2000

200t

2002

r82.293

185.124

153.52r

101.618

118.685

119.06s

125.975

r25.574

.608

.64

.659

.666

131.582

63.251

62.890

30.296

29.992

40.247

40.038

4s.445

.603

.638

.653

.660

9.400

10.401

40.304

r1.032

L2':953

t4.559

t3.767

t+525

.048

.048

.047

.047

Table 52 Value ofproduction, import and export of other goup (rmit million dollars).

ortea

value value

*R: Exported

value

o

1.00

.831

.828

a

t99s

1996

1,997

1998

1999

2000

2001

380.471

381.249

387.952

402.466

361.696

36r.699

364.534

.958

.962

.542

.3st

.352

.352

170.593

184.7t3

339.289

165.913

165.904

151.041

162.461

1.00

.814

.811

6.824

7.388

t3.572

6.636

6.63s

7.t38

6.787
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Table 52 Value of production, import and export of other gloup (unit million dollars).

(cont.)

2002 362.585 .351 rs4.430 .810 7.t07 .827

Table 53 Vatue ofproduction, import and export of vitamin goup (unit: million

dollars).t
Year

value

Imported

value

Exported

value

R:rFf

a

1995

1996

1997

1998

1999

2000

200t

2002

27.509

27.509

28.029

27.348

26.169

26.619

26.479

26.683

1.000

.921

.343

.217

.221

.220

.220

18.301

9.862

14.71

7.385

10.221

9.757

t0.742

10.500

.416

.420

.420

.420

5.629

3.395

t2.793

2.765

3.682

5.067

4.79t

5.247

.280

.285

.285

.285

a

Copyright by Mahidol UniversityCopyright by Mahidol University



Pagamas Maiheemit Appendix / 330

Table 54 Production and import value of 18 selected drugs 1996-1.997I
Production InrTort

1996 t997

Volume(tab./cap.) Volume(tab./cap.)

[value] @aht) [value] (BahQ

r996 t997

Volume(tab./cap.) Volume(tab./cap.)

[value] (Bah| [value] @aht)

a

Amorycillin 500 mg.

Aryicillin 500 mg.

Bromhexine 8 mg.

Cefalexin25O mg.

Cimetidine 400 gE"

Diclofenac 25m9.

Glibenclamide 5 mg.

Ibuprofen200 mg.

Ketoconazole 200 mg.

Mebendazole 100 mg.

L07,029,720

1276,384,644.A4)

60,907,499

1t47,375,t@.46)

91,243,970

[51,047,153.39]

3,543,900

[811,888,984.80]

80,3il,196

[89,6t5,223.69)

49,000,531

[37,096,458.60]

118,279,056

[110,916,029.54]

84,725,051

133,219,402.M1

29,473,716

[34,958,338.17]

6,726,576

[5,980,276.00]

4,943,290

u7,619,601.00)

126,223,002

1283,095,866.t4)

61,593,668

[99,069,205.80[

141,875,380

181,467,736.33)

6,121,350

L19,666,@0.6L7

103,613,503

172,759,A40.93)

87,M9,371

148,432,947.847

178,985,880

u67,511,834.991

105,L42,416

[37,018,718.05]

' '26,405,240

1137,503,436.98)

28,302,036

u4,629,600.781

5,7L9,824

f84,170,@2.507

1,449,000

[11,663,000.00]

2,700,000_.

u37,700.00)

169,900

[878,751.00]

250,000

L263,925.00)

500

[0.00]

2,E50,000

[1,587,850.00]

1,ooo,00o

[500,000.00]

99,000

[360,723.00]

0

[0.00]

0

[0.00]

775,080

L2,,748,925.00)

3,616,500

[4,964,055.00]

1,600,000

[496,000.00]

271,59t

12,256,194.851

NA

0

[0.00]

7,829,000

12,075,490.007

1,650,000

[758,500.00]

6,271,590

123,669,2@.507

40,000

[54,945.00]

0

[0.00]

a

3
Mebendazole 500 mg.
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Table 54 Production and import value of 18 selected drugs 1996-1997 (cont.)
a

Production Imfort

t996 1997

Volume(tab./cap.) Volume(tab"/cap.)

[value] (Bah| [value] (Bah|

t996 1997

Volume(tab./cap.) Volume(tab./cap.)

[value] (Bah0 [value] (Bah0

Norfloxacin200 mg.

Nifedipine 5 mg.

Paracetarnol500 mg.

Piroxicam l0 mg.

Propanolol l0 mg.

Ranitidine 150 mg.

ViaminBl-6-12

25,086,830

[32,010,963.89]

13,610,600

[12,075,108.00]

1,499,008,921

1296,775,268.687

14,025,172

150,576,4@.661

35,029,500

[14,795,395.50]

26,828,320

[66,086,535.60]

231,516,467

11t9,543,693.2t1

28,54t,342

145,655,726.791

13,293,400

19,998,7@.00)

1,708,705,950

1278,22t,926.17)

t22,377,485

L54,721,ELz.33)

87,743,L00

130,967,674.37f

15,820,820

w,853252.317

282,763,127

1149,803,3 17.191

170,000

[666,400.00]

2,37L,700

[48,300,686.75]

o 
-,-

[0.00]

3,720,000

u,562,333.321

2,550,000

[757,350.30]

2,908,700

14,793,359.00)

1,000

[680.00]

8,72o,ooo

[34,807,160.00]

0

[0.00]

3259,500

[9,585,739]

5,25o,ooo

11,427,4051

3,722,340

14,901,724)

2,000.

[1,000]

NA

t

a

SOIIICE: FDA

l
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Table 55 Analysis of stength, weakness in current operation.

FO
tr)

oa
o,
tr
o,
U)

D]

Ftoo
Percentage of informants by group Percentage of informants bY score

List /score Weakness Strength

Number Percent Number Percent Number Percent Mode a-l

Internal environment

l. Internal image and prestige

2. Orgafization structur€

3. Planning and control system

4. Delegation of authority

5. Communication network

6. Hierarchy of objective

7. Strategic management system

.8. Ability of management team

r 1 9. Policy of head company

l0.Location of plant

Operation Management

L Operation cost

I

5

5

6

5

5

5

3

2

3

5

7

7

5

8

4

4

5

8

8

0

I

2

0

I

0

0

I

0

0

I

4

2

5

4

4

3

I

I

2

5

7

7

5

8

4

4

5

8

8

3

5

8

9

5

7

1l

l0

7

6

3.33

16.67

16.67

20.0

16.67

16.67

t6.67

10.0

6.67

10.0

16.67 23

23.33 17

23.33 l7

t6.67 18

26.67 16

13.33 20

13.33 20

t6.67 2t
I

26-67 13

26.67 18

76.67

s6.67

56.67

60.0

53.33

66.67

66.6't

70.0

43.33

60.0

20
20
1,2 I

ll
0,2 0

2l
t2
ll

0l

0/ I

128

102

8l

8l

83

103

72

92

33

66 rc,
E
(D

o-
x
tJJ
UJ
tJ

13 43.33 13.33 12 40.0
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Table 55 Analysis of strength, weakness in current operation. (cont.)

. Percentage of informants by group ' Percentage ofinforrnants by score

|I1
D:o
;+)
ot-t
D)o.
;.+ig
(D
q

D)

tr.o
e

List /score Weakness 7*ro Sfrengtlr

Number Percent Number Percent Number Percent Mode

Score

2. Use oftechnolory

3. Raw materials cost

4. Adequate availability of raw materials

5. Efficient and effective er,rdpment and

maohinay

6. Inventory control

7. Human resource in management

Marketing and distribution management

l. Market share

2. Distribution system

3. Market research

r 4. Sales force productivity

tt.t 5. price mmpetitiveness

0,1

-l

0

I

t4

ll
l3

20

9

5

8

2

6

l3

8

7

20.0

43.33

26.67

23.33

26.67

r6.67

20.0

10.0

36.6?

26.67

50..0

30.0

16.67

26.67

6.67

20.0

26.67

26.67

13.33

t6.67

46.67

36.61

43.33

66.67

56.67

60.0

33.33

56.67

30.0

32
43
44
52

34
8l
50
83
52

0

3

I

I

I

3

3

2

5

7

4

4

9

5

8

2

9

4

5

l3

825
942

620.0 1550.0t2336
9 30.0 ls 50.0 0,1 0 2 3 9

q

3

ll

8

l5

6

8

8

4

5

t7

l8

l0

t7

9

I

I

0

2

-l

2

0

3

I

3

3

2

6

6

8

6

8

8

4

5

l0

I
5

6

2

rf,

!,

oF
o:
H

a-
rlo
F)

aoI
V)oi/
UJ(/)
u)
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Table 55 Analysis of strength, weakness in current operation. (cont.)

Percentage of informants by group Percentage of informants by score

>U
S)

0qB'

o,
U2

F)
dtst
(D
o

List /score Strength

Number Percent Number Percent Number Percent Mode -j

Weakness

6. Business image

7. Human resource in marketing

.., 
t. ,t" of IT in operation

R&D andEngineering

l. R&D facilities

2. R&D tunding

3. Development of new products

4. Human resource in R&

Human resource management

, l. Recruitnent practice

lr 2. Training programs

3. Reward system

4. Quality of corporate staffs

22

t7

12

6

3

8

I

9

8

3.33

30.0

26.67

40.0

50.0

36.67

40.0

20.0

10.0

26.67

30.0

16.67

26.67

23.33

40.0

23.33

36.67

t6.67

26.67

30.0

33.33

33.33

40.0

46.67

43.33

53.33

73.33

56.67 1,2 I

40.0 0 I
.rb

0166

1738

258s

106
8l

20
40
5l
4t

t2

l5

ll

t2

9

5

8

7

t2

7

ll
5

8

9

t0

l0

t2

t4

l3

t6

0

-l

0

-l

4

4

I

2

0

3

3

2

I

5

8

7

6

5

4

5

16.67

26.67

\6.67

26.67

0

I

c.

I

0

0

t

0

12

7

n

5

8

ll

7

ll

0

0

2

0

5

8

2

8

3l

2l

42

23

'drco
o-
x
u)
UJs
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Table 55 Analysis of strength, weakness in current operation. (cont)

Percentage ofinforrrants by group Percentage of informants by score

List /score Weakness Strengttr

Number Percent Numbcr Percent Number perceni Mode -3

Fr1
A)
a)

;+,
oFt
o)a-
a
do.
o
IA

tlt

ao
C

-t

Score

5. Cost of labor

6. Performance appraisal system

7. Turn over and absenteeism

8. Favor system

6 20.0

7 ' 23.33

.v
4 13.33

26.67 ls

40.0 l0

63.33 6

26.67 43.33 26.67

50.0

33.33

20.0

l3

8

t2

l9

00
ll
00

'..b'

00

I

0

0

I

7

5

7

'3

l3

8

t2

t9

6

12

6

I

)

3

I

4

0

0

3

I

Table 56 Evaluation of opportunity and threats in operation.

Percentage of informants by group Percentage of informants by score

List /score Weakness Zero Strength

Number Percent Number Percent Number percent Mode -2

'Extemal Environment

l' l. Gross Domestic Products

2. Per capita income

3.Inflation

6

l0

t6

20.0

33.33

53.33

43.33

23.33

23.33

9 30.0

l1 36.67

5 t6.67

l3

7

7

I

I

2

6

6

5

FU

!,

o
P
o)

o
(D
D)

(A
o
s)
(A
o

UJ
UJ
(.,r

513

97

t47

30
5:0-l ,Q

-l 0
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Table 56 Evaluation of opportunity and threats in operation. (cont.)

Percentage ofinfonnants by group , Percentage ofinforrrants by score

FU
al

oa
ot

D)a
?
D)

t-t
(D
o

List /score Wealcness 7*ro Strength

Number Percent Number percent ttumter percent Mode

4. Foreign exchange impact

5. Wage level

6. Raw material supply

7. Manpower supply

Social factors

l. Growth rate of population

2. Ecological impacts

3. Consumer protection

4. Family size change

, 5. Distribution of population age

lr 6. Populationeducationchange

7. Degree of unionization

25

t9

l3

9

83.33

63.33

43.33

30.0

3.33

t6.67

23.33

6

6

3

30.0 0

2

4

8

9

t

5

7

6.67 -l 8

I

2

I

ll

12

8

I

5

7

l0

I

2

4

7l7

0l

ll

3t

20

13.33 -l

26.67 -l

l0 ..33.33

I

6
,.

6

4

4

6

9

4

l8

l5

t4

l6

8

l9

23

4

7

l0

8

t4

0

I

0

0

0

0

I

I

I

I

0

I

I

0

0

I

0

0

t

0

0

5

4

4

3

4

9

4

l8

t5

t4

l6

8

t9

3.33

20.0

20.0

13.33

t3.33

20.0

30.0

13.33

60.0

50.0

46.67

53.33

26.67

63.33

76.67

13.33

23.33

33.33

26.67

46.67

0-,'0

r742

310

42t

721

602

l03l

0 0; Q
'dEo
r
x
l+)
(J)
o\
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Table 56 Evaluation of opportunity and threats in operation. (cont.)

Percentage of informants by group Percentage of informants by score

:r1
A:o
;
Ff,

or-t
A)F
u)+tr
o
U)

7
A:

H
o.o
e
s

-l

List /score Wealaness Zero Strength Score

Number Percent Number Percent NumUer percent Mode J
Technological change

l. Maturity and volatility of technolory

2. Complexity of technology

3. Palegs

4. Product R&D requirement

5. Process R&D requirernent

6. Technolory ransfer

Politic and legal

I. Bsential drug list

2. Purchasing regulation ofpublic health center

3. Controlled price

4. Environment law ISO 14000

5. Intemational standard ISO

4

6

22

8

6

5

13.33

20.0

73.33

26.67

20.0

t6.67

66.67

83.33

70.0

43.33

33.33

20.0

40.0

10.0

13.33

10.0

13.33

13.33

3.33

t6.67

36.67

40.0

56.67

33.33

10.0

53.33

63.33

63.33

t6.67

10.0

10.0

t6.67

23.33

20
lt
l0
l0
ll

6

t2

3

4

3

4

4

I

5

ll
t2

t7

l0

3

l6

l9

l9

5

3

3

5

7

I

0

-l

I

I

I

I

I

5

I

0

I

0

0

7

0

2

0

3

5

t0

7

4

4

6

t2

3

4

3

4

t3

8

3

9

ll

t4

3

I

0

6

5

3

I

I

0

I

3

2

20

25

2t

l3

l0

-t

-3

-t

0

0

5

12

5

2

I

7

6

7

2

I

8

7

9

9

8

4

I

5

ll

t2

3

I

2

4

5

ru

i,
7
(D

F
A]

o.
l-l{o
s)
d

0o
s,
(A
s)

u)
u){
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Table 56 Evaluation of opportunity and threats in operation.. (cont.)

Percentage ofinformanb by group

FU
o)

0q
o)
ts
A)a

D)

H
(D
(D

Percentage ofinformants by score
List /score Weakness Zerc Strengttr

Score
Number perc" 

Mode J -t-2
6. Good Manufacturing practidiffiFi

l8

,.- 16

', 12

6

5

2

2

4

4

5

10.0

46.67

60.0

53.:iA

40.0

20.0

33.33

30.0

33.33

13.33

0... 4

t7

2

2

4

6

l0

9

3

l47. Taritr

8. Value added tax( VAe

9..1'.*,,ertising law

l0.Government support

Economic index of ASEAN

l. Gross National product(GNp)

2. Per capia income

3. Population growth

4, Natural resounoe

,5. Climate

r r 6. Membership in regional economic blocks

7. Monetary and fiscal policies

I I 36.67 0

I I 36.67 0

16 53.33 I

6 20.0 0

9 30.0 0

9 30.0 0
I

7 23.33 o',

l0

4

s 16.67 0

2 6.67 -l

3 '" lo.o

t3 43.33

0

3

4

3

2

I

9

l0

9

3

6

l0

9

l0

4

ll 7 2

22t

tl0

rlt
922

20.0

t6.67

6.67

6.67

13.33

13.33

16.67

40.0

43.33

36.67

70.0

53.33

46.67

s3.33

t2

l3

u

2t

I6

t4

l6

00
00
00
00
00
l0
00

6

5

2

2

4

3

5

t2

t3

il
2t

t6

t4

l6

9

8

ll

6

7

8

5

02
t2
32
00
20
IO
ll

rd
Eo
a.
x
tr)
(J)
@
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Table 56 Evaluation of opportunity and threats in operation.(cont.)

Percentage ofinforrnants by group Percentage of informants by score

List /score Weakness Zero Strength

Number Percent Number Percsnt Number Percent Mode -3 -2

E'
F)
9
o
Ff)

oFl
o)p.
;
dda
(D
u)

o,

o.o

-l

Score

E. Inflation

9. Taxation system

10. Interest rEte

I l. Wage and salary levels

International laws of ASEAN

1. Lrgal tradition

2. Patent,trade mark law

3. taw affecting business ftrm

ASEANI political factor

l. Stability of govemment

2. Stsenglh ofopposition parties and group

3. Foreign policies

lr ASEAI.I cultural factor

4

6

6

5

ll

t4

t4

9

t0

lq

l6

t9

IE

5

6

5

l3

t4

2

0

2

2

ll

6

I

7

ll
t4

l3

l4

3

5

4

4

0

0

2

I

I

I

0

0

46.67

30.0

33.33

33.33

53.33

63.33

50.0

t6.67

20.0

t6.67

36.67

46.67

43.33

46.67

33.33

33.33

26.67

56.67

70.0

60.0

20.0

t6.67

13.33

20.0

10.0

10.0

23.33

6.67

20.0

I

3

0

I

0

0

0

0

t7

2l

l8

3

0

3

1

2

6

0

0

0

0

0

0

I

0

2

-1t21310300
-134r2I0000
-132138300

l0

l0

8

4175tl
621 200
3l84tl

rtr

i,
(D

P
D]
iJ
A
rJ{(!
F)

U)o
s)
U)
9r

tJ)
u)\o
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Table 56 Evaluation of opporhmity and threats in operation.(cont.)

Percentage of informants by group Percentage of informants by score

t],
s)

0qqt
H

S)
U)

tr)

Fl
(D
o
EI

List /score Strength

Number Percent Number Percent Number percent Mode

Weakness 7*ro Score

l. Customs, norms, value and beliefs

2.l-angaage

3. Attitudes

" 4. Religious beliefs

Evaluation of rivalry among competitors

Entry barrien

L Economics of scale

2. Product differentiation

3. Brand identity

4. Switching cost

5. Capital for R&D requirement

l,

' 6. Access to distribution channels

7. Access to latest technolory

0

0

24

22

4

6

6

13.33

20.0

20.0

80.0

73.33

60.0

83.33

00
00
00
0 u'"

3.33

3.33

5 16.67 0

I 3.33 .'O-

0

I

I

0

2

0

I

2

2

2

I

I

I

0

3

4

4

3

24

22

l8

25

5

6

4

8

7

l0

7

I

I

5

I

l0

ll

7

5

4

8

8

3 ,- 10.0

8

7

3

l3

l5

6

8

l8

25

5

6

4

8

7

l0

7

I

3

I

4

7

0

I

5

4

I

7

6

4

6

26.67

23.33

10.0

43.33

50.0

20.0

26.67

16.67

20.0

13.33

26.67

23.33

33.33

23.33

16 53.33 I

16 53.33 I

22 ', 73.33 2

7 23-33 0

6 20.0 -2,0

12 40.0 0

40.0 I 'l

5l
4t
132
20
20
3l
3l

rd
rc,
o
o
x
u)so

Copyright by Mahidol UniversityCopyright by Mahidol University



3oaI

Table 56 Evaluation of opportunity and threats in operation.(cont.)

Percentage of infomrants fffiup Percentage of informants UyGE

El
oto
;
H)

oFl
D)o.
a.+Fa
(D
U)

A)

p.
o
e

List /score Weakness Zero Strength
Score

Number perce 
Mode -lI -t

8. Access to raw matffiG

9. Govemment protection

10. Experience effect cost

Exituiriers

l. Asset specialization

2. Fixed cost ofexit

3. Strategic interrelationship

4. Emotional barriers

5. Govemment and social restriction

Rivplry among competitors

, l. Number of equality balanced competitors

r I 2. Industrial growth

3. Fixed or storage cost

-l

0

I

l0

2

l4

l0

3

46.67

33.33

10.0

13.33

20.0

26.67

23.33

26.67

13.33 33.33

6.67

63.33

46.67

46.67

36.67

40.0

30.0

16 53.33

6 20.o

43
t6 I

6r0

t49
2t7
102

6l
0l
54

4

6

8

7

8

t0

8

9

9

ll

t9

t4

t4

II

t2

9

0

I

0

0

0

2

4

5

4

5

t0

8

9

9

ll

3

9

6

6

4

6.67

I0.0

16.67

33.33

26.67

30.0

30.0

36.67

r0.0

16.67

16.67

76.67

66.67

60.0

0t
0l
00

II

ll

t2

t2

l2

83
32
23
t5
32

2

3

5

3

5

5

23

20

l8

I

I

I

2

5

3

5

5

FU

!,
R
(D

P
o)

a
rJ{o
o)

Ef
oo
r)
(A
s,

t,s

u75
1352
1503
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Table 56 Evaluation of opportunity and threats in operation.(cont.)

Percentage of informants by group Percentage of informants by score

FU
o)

oa
ot
ts
D)
U)

F)

Fl
(D
(D

i+

List /score Weakness Zero Strength Score

Number Percent Number Percent Number percent Mode J
4. Brand loyalty

5. Capacity increase

6. Divenity of competiton

7. Strategic stakes

Power ofbuyers

l. Numberofbuyers

2. Availability of substitutes of the industrial

products

3. Buyers switching cost

4. Buyers' threat ofbackward integration

, 5. Contribution to quality or service of

lr buYen Products

6. Total buyers' cost contributed by the

industry

4

3

0

2

13.33

10.0

6.67

23.33

43.33

10.0

56.67

83.33

40.0

l6;J.i7

7

0

t7

25

t2

23

2

I

0

0

2

2

0

2

7

0

l3

3

9

l5

8

t2

6

6

3

6

2

3

I

5

0

0

0

0

I

I

0

I

l3

3

3

2

8

5.67

10.0

10.0

6.67

26.67

16.67

13.33

3.33

46.67

16.67

16.67

73.33

80.0

46.67

l0tl4t066

20031996

22

24

ll 36.67 0 I O 2 t4 s 2 0

21 70.0 10025t434
l5 50.0 I I 4 3 5 lt 4 0

t4

5

5

30.0 t4 E
EI
(D

r
x
t,
A
N)
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Table 56 Evaluation of opportunity and threats in operation.(cont.)

Percentage ofinformants by group Percentage of informants by score

,Tj
D)
a)

;
ts+)

oa
o,o.
a
ddo.
(D
U)

q,

p.
o
C

List /score Weakness Zero SEength Score

Number Percent Number ffi y66s -lJl
7. Buyer 's profitability

Power ofsuppliers

l. Number of suppliers

3.33 2t 70.0 001 l3

ll

12

36.67

40.0

40.0

33.33

33.33

33.33

30.0

16.67

16.67

30.0

26.67

10.0

6.67

26.67

6.67

40.0

,if.6.67

23.33

30.0

50.0

53.33

33.33

83.33

l3
0t
02

3l
4.. 2

40
20
62

12

ll

7

9

l5

t

t6

l0

253.33

-1,112858

-l 03955

0

-l

-l

1t272943
o2168631

2. Availability of substitute for the suppliers!.

product

3. Supplier's threat ofbackward integration

4. Industry threat ofbackward integration

5. Supplier's contribution to quality

or service ofthe induslqr product

6. Total industry cost contributed by supplier

7. Important ofthe industry to supplier group

,, Availability of substitutes

l. Availability of class substitutes

l2

l0

l0

9

8

3

8

9

8

9

8

3

3

7

7

l0

9

FU

i,
(D

F
o:
b
o.

(D
F)
d

0oI
a
c)

UJ5
(J.)

l' 0 0
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Table 56 Evaluation of opportunity and threats in operation.(cont.)

Percentage of informants by group Percentage of informants by score

FO
D)

oa
oi,

B
o)
V)

o)
dFto
(D

a+

List /score Weakness Zero Strengttr

Number Percent Number Percent Number Percent Mode -3

Score

2. User's switching cost

3. Substitute producer's profitability and

aggressiveness

4. Substitute price value

Government action

l. Industry protection

2. lndustry regulation

3. Investment promotion poliry

4. Consistence of policies

,5. iapital movement among country

6. Custom's duties

7. Registration regulation and process

8. Foreign exchange

5

8

2

I

6.67

3.33

3.33

33.33

40.0

20.0

20.0

13.33

26.67

30.0

23.33

t6.67

26.67

26.67

13.33

30.0

33.33

53.33

36.67

10.0

43.33

30.0

{0.0

40.0

40.0

26.67

30.0

53.33

26.67
.'.

5894

8865

002
001

2t

l9

70.0 2

63.33 0,1

13.33 23 '- 76.67 n

l0

t2

6

6

4

8

9

7

8

4

9

l0

l6

ll

3

t3

9

t2

t2

t2

8

9

l6

8

0

I

0

0

0

0

I

0

I

2

2

I

0

I

3

0

3

5

I

2

I

2

2

I

6

5

3

3

3

5

4

6

8

4

9

l0

l6

ll

3

l3

6

7

7

9

8

5

8

6

I

2

3

I

0

3

4

2

2

3

2

2

0

I

4

0
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(D
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x
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Table 56 Evaluation of opportunity and t}reats in operation.(cont.)

Percentage ofinforrrants by group Percentage of informants by score

List /score Weakness Strength

Number Percsnt Number Percent Number percent Mode

Zero

41
A)
CJ

;+)
oFl
o)o-
a
tp.
(D

I
A)

&o
C

9. Foreigt ownership

10. Assistance provided to

competitors

02116810

0138664

0

0

9

t6

l6

8

3

4

10.0

13.33

53.33

26.6',7

30.0

53.33

'tr

i,
(D

P
P
p-
*
(D
A)

(A
o
s)
a
s)

UJs
Ur

ll
I
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a Table 57 Factor analysis for shength and weakness.

o

t

a

List R (correlation

coefEcient)

Factor 1 Intemal environment

Context l Management

1. Strategic management system

2. Abilityof management team

3. Hierarchy of objective

4. Oryanization structure

5. Planning and contol system

6. Communication network

7 . Delegation of authority

8. Policy of head company

9. Internal image and prestige

Context 2lacation

l.Location ofplant

Factor 2 Operation Manage,me,lrt

Context I Production Management

1. Raw materials cost

2. Operation cost

3. Adequate availability of raw materials

4. Inventory contol

5. EfEcient and effective equipment and machinery

.921

.917

..911

.893

. .837

.830

.807

.790

.733

.809

.925

.861

.838

.800

.791
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Table 57 Factor analysis for shength and weakness. (cont.)t

o

List

6. Use of technolory

Context 2 Personal Manage,ment

1. Hr:man resource in management

Factor 3 Marketing and distibution manage,ment

Context 1 Marketing Development

l. Market research

2. Sales force productivity

3. Distribution syste,m

4. Use of IT in operation

5. Business image

Context 2 Marketing competition

1. price competitiveness

2. Market share

3. Hr:man resource in marketing

Factor 4 R&D and Engineering

1. R&D facilities

2. R&D fimdine

3. Development of new products

4. Hurnan resource in R&D

Factor 5 Human resource management

R (correlation

coefficient)

.604

.877

.872

.753

.751

.687

.665

.859

.785

.687

I

l}
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a Table 57 Factor analysis for stength and weakness. (cont.)

List R (correlation

coefficient)

C""t..t 1 P.*"*.t -r""g".*t
1. Recruituentpractice .905

2. Training programs .904

3. Reward slntem .899

4. Qualityof corporate staffs .830

5. Performance appraisal slatem .551

Context Tum over ofpersonnel

1. Tum over and abse,nteeism .769

2. Cost of labor .691

3. Favor system .668

Table 58 Factor analysis of opportunity and tlreats.

List R (correlation

coef,Ecie,nt

Factor 6 Extemal Environment

Context I Economic indicators

1. Gross Domestic Products

2.Pq capitaincome

3. Wage level

4. Foreign exchange impact

.952

.855

.66s

.621

I

o
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Table 58 Factor analysis of opportunity and threats. (cont.)
a

a

t

List R (correlation

coefficient

5.Inflation

' Context 2fastor endowment

1. Manpower supply

2. Raw material supply

Factor 7 Social factors

Context I Social change

1. Distribution ofpopulation age

2. Growth rate of population

3. Consumerprotection

4. Ecologica[ impacts

5. Famity size change

6. Population education change

Context 2 Union

l. Degree of unionization

Factor 8 Technological change

1. Maturity and volatility of technology

2. Complexity of technology

3. Patents

4. Product R&D requirement

5. Process R&D requireme,lrt

.583

.912

.749

.94s

.701

.851

.812

.796

.793

.918

a
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Table 58 Factor analysis of opportunity and threats. (cont.)t

a

a

e

List

6. Tecbnology transfer

Factor 9 Politic and legal

Context lPurchasing of public sector

1. Controlled price

2. Essential dnrg list

3. Purchasing regulation of public health center

4.Govemment support

Context 2 Regulation

1. Advertising law

2. Good Manufactnring Practice(GMP)

3. Value added ta:(( VAT)

4. Tadff

Context 3 Standard

1. Intemational standard ISO

2. Environment law ISO 14000

Factor 10 Economic index ofASEAI.l

Context I Population variables

l. Population growth

2. Gross National Produc(GNP)

3. Per capita income

R (correlation

coefficient

.734

.7.t6

.628

.553

.946

.901

.932

.867

.850
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Table 58 Factor analysis of opportunity and threats. (cont.)
I

o

e

List

4. Qlimate

5. Membership in regional economic blocks

Context 2 Finance

1. Tanation system

2.Wage and salary levels

3. Tnflation

Context 3 Government policies

1. Monetary and fiscal policies

2. Natural resource

3. Interest rate

Factor 11 International laws ofASEAN

1. Law affecting business firm

2.\*gal tradition

3. Patent ,tade mark law

Factor 12 ASEAi{political *:t

Context L Govenrmelrt

1. Stability of government

2. Foreign policies

Context 2 Opposition parties

1. Shength of opposition parties and group

R (correlation

coefficient

.764

.714

.957

.9

.811

.792

.788

.666

.945

.872

.840

.923

.890

.974

t

Copyright by Mahidol UniversityCopyright by Mahidol University



Pagarnas Maifreemit Appendix i 352

Table 58 Factor analysis of opportunif and threats. (cont.)a

e

List

Factor 13 ASEANI cultural factor

Context l Language

l. Attitudes

2.Iarlgwge

Context 2 Beliefs

1. Religious beliefs

2. Customs, nornui, value and beliefs

Evaluation of rivalry zunong competitors

Factor 14 Entrybarriers

Context 1 Advantage of the former firms

1. Experience effect cost

2. Economics of scale

3. Access to latest tecbnology

4. Gove,mment protection

5. Product differentiation

6. Access to raw materials

7. Capital for R&D requireme,nt

8. Brand identity

Context 2 Channel of distribution

R (correlation

coefficient

.9L9

.839

''.823

-.607

.806

.770

.739

.690

.687

.685

.640

.517

a

a
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Table 58 Factor analysis of opportunity and threats. (cont)a

a

List

1. Access to distribution channels

Context 3 Operational cost

1. gwilshing cost

Factor 15 Exit barriers

l. Fixed cost of exit

2. Emotional barriers

3. Asset specielization

4. Govemment and social resfriction

5. Strategic interrelationship

Factor 16 Rivalry among competitors

Context 1 Operation

1. Fixed or storage cost

2. Capacity increase

3. Diversity of competitors

4. Brand loyalty

Context 2 Policyof firm

1. Strategic stakes

2. Industrial growth

Context 3 Competitors

1. Number of equalitybalanced competitors

R (correlation

coefficient

.803

.672

.962

- -'.911

.907

.891

.852

.832

.820

.757

.594

.788

-.561

.700

e

t
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a Table 58 Factor analysis of opportunity and threats. (cont.)

Appendix / 354

a

a

o

List

Factor 17 Power ofbuyers

Context I Characteristic ofbuyers

1. Buyers switching cost

2. Avulability of substitutes of the industrial

products

3. Buyer 's profitability

4. Total buyers' cost contributed by the industry

Context 2 Number ofbuyers

1. Number ofbuyers

2. Buyers' tlreat ofbaclward integration

Context 3 Buyer easticity

1. Contribution to quality or senrice of buyers

products

Factor 18 Power of suppliers

Context 1 Raw materials

1. Number of suppliers

2. Availability of substitute for the suppliers'

product

3. Total industry cost contributed by supplier

4. Supplier's thfeat of backward integration

R (correlation

coefficient

.868

.631

'.579

.s74

.881

-.636

.510

.776

.750

.856

.813
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Table 58 Factor analysis of opportunity and tbreats. (cont.)
I

o

a

a

List

5. Supplier's contibution to quality or service

of the industyproduct

Context 2 Raw material Producers

l. TmFortant of the industry to supplier group

2. Industry threat of backward integration

Factor 19 Availability of substitutes

1.. User's switching cost

2. Substitute producer's profitability and

aggressive,ness

3. Substitute price value

4. Availability of class substitutes

Factor 20 Govemmed action

Context 1 govenrment action to Thai's manufacturers

1. Industry regulation

2. Investuent promotion policy

3. Registation regulation and process

4. Industry protection

5. Custom's duties

6. Consistence of policies

7. Foreign exchange

R (correlation

coefficient

.759

-..677

.519

.928

.9t7

.944

.710

.892

.827

.780

.758

.723

.697

.586
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j Table 58 Factor analpis of opportunity and threats. (cont.)

List R (correlation

coefficient

Context 2 Govemment action to competitors

1. Assistance provided 1s ssmpetitors

2. Foreign ownership

3. Capital movernent among country

.803

-.653

.609

o

t

I
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Table 59 Percentage of experts in Delphi forecast result.

Likelihoodofrealization 0 : lowest 50: rcalizationwithcondition 100:highestrealization

Period of realization (year's time) 0: present time or nearly future 5, 10,20 years hence ( 5 : between l-5 year hence, l0 = 5-10

years hence, 20: 10-20 years hence) >20 = more than 20 years hence inf. : long time or infinity

List /score Likelihood of realization Period of realization(year's time)

l. I All factories received GMP certificate ',

:

1.2 Some factory meet requirement ISO

1.3 Quality management system meet requirement of ISO or GMP

I .4 Sufficient member and quality of pharmaceutical and scientific personal

44

El
o)o
;
'.+,OFl
D)o.
a
co.
(D
v2

A'

o.o
C
!J
s

FU

!l
c
(D

P
D)

r
;r{o
ol

OoI
a()

t,
L'I\t

92

100

100

96

88

92

96

76

'.5.

o

.5

0

84

t2

72

96

16

EO

20

76

8

E4

4-
2. Operation

2.1 Specialization

2.2 Environment and rapid quality mntrol

2.3 Froduction of intemational marketing personals

!.4 Support in plant movement or machine adjustrnent

4

4

t2

E

4

4

t2

5

0

0

5

84

96

20

4

4

4

4

I

4

4
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Table 59 Percentage of experts in Delphi forecast result. (cont)

FU
E:

oo
P
on
rA

F'
Flo
(D

r+

List /score Likelihmd of real ization Period of realization(year's time)

2.5 Increase R & D expense

3. Drug marketing competition

3.1 Product image is accepM in domestic drug market

,, 3.2 Image ofThai's pharmaceufic.rl product is accepted in foreigr drug market

3,3 Brand narne is accepted in developing countries

3.4 Free trade in domestic market

3.5 International tsade is promoted to be counter trade

3.5 Thailand is leader ofASEAt{ in drug export by increase export value in 2003

to be 3 times ofexport value in 1997

3.7 Thailand is ASEAI.I leader in chemical exporr by increase export vatue in 2003

to be 3 times of export volume in 1997

8

l6

20

I
12

20

8

92

84

80

4

80

4

EO

80

4

l6

t2

M

8

76

76

8

E

4

4

t6

:i; 'i.:::1...,iI
::1:,i:r il rt.r:..:::l,i.il

iX.;.t.,0.,.,,i,lll
':rl:,I 

:,':''..,rl:ll.
i:il,i;i:r, i,r.'l:i'l':l

;:;l::;,s ,,::i",t

:rrr:,t i:iZ['::r ,,

,t:1 t: ,. .' t:. I

'i;., il,.:{ ::..

:":l:,li;.;:.S: :,

4

92

E4

88

4

4

12

412

rt,
€
(D

r
x
t,
(/l
oo

{.1 rhailand is some finished drug production that accepM by developing countries
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Table 59 Percentage of experts in Delphi forecast result. (cont.)

counties

4.3 Change the out of date machine to increase prductivity

4.4 Increase pmduction to import substitute 50ft.;.,

4.5 Production some commercial raw materials for import substitution

4.6 Thailand is base ofdrug and medicinal herb exhaction production

4.7 Using domestic raw marcrials to produce value added pharmaceutical

pioducts

4E4

44
E08
4-

92

.92

8

92

t0

8E

4

4

8

4

8

l6

EE

8

4

l6

12

4

4

4

84

80

E1
o)
cJ

;
l..l-,

oFt
A)r
a
do.
o
U2

A)

a.o

IJ

FU

!l
e
(D

P
A'

o.
H

(D
A)

U)o
P
a
r)

UJ
(,l
\o

5. Institute for Development

5.1 Institute for baining ofproduction technolory and quality control

5.2 Quality assurance institute that co+rdinate with foreigr institute

5.3 information center of marketing and technology of ASEAN

$J4 Funding to support and motivate exporters

6. Government action

764

EO

20

>20

24,
r::, j
'5'.r

t2

72

t2

I00: .'

' :50:r. .

, ,,r00'' r,

. : . :: :ia: ,.. ..,i.

i;,100: ,r

4

8

4

4

E4

20

96

84

t2

t2

8

t2

88

8

92

4
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Table 59 Percentage of experts in Delphi forecast result. (cont.)

Likelihood of realization Period of realizqtion(year's time)

51020

72 20

l':'."" 0

4

imdi

{,,

Ft,
S)

oa
D)

a)
U)

?
o)
d
Fl
(D(!inf.>20

4

100

s4

50

t26.1 Government promote investrnent with foreigrers for technolory

transfer and confidence

6.2 Government support using latest technolory and equipment

5.3 Finished drug industry has investrnent promotion by maximum profit

.in all regions

6.4 Strategy in promotion offpatent drug in Thailand and still used in
i

developing countries

6.5 Tax restructuring and import-export duties

6.6 Government is leader in R&D

82464-4

-88444

80

4t680
88 t2

496',5, 492-4
4 96 ,',ta 4 8 8 76

List /score

7. Collaboration ofpublic and private sector

7. I Co-bperation between private sector and academic in technology transfer 
i

, and improvement 
:

l

Jr2 Co-operation of public and private sector in expand foreign market i

100

rd
rd
(D

a
x
lJ)
o\o
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Table 59 Percentage of experts in Delphi forecast result. (cont.)

List /score Likelihood of realization

0 50 100

t2484

Period of realization(year's time)

51020

8

Frl
E)o
;
F+,

OFl
AJ,r
a
.-+cp.
(D
Ul

D)
!f
p.
o

EJ

inf.

s8

>20

47.3 Co-operation ofpublic and private sector in seeking raw material that

high quality and low cost by purchasing large volume

7.4 Public and private sector co-operate to obviate export barrien

7.5 Co'opeiration to exchange benefit beyond invesEnent promotion legal

Note : bold alphabet are maximum value

80164

-s+4

ru

i,
(D

F
o:H

A

(D
o)

CA
o
s)
a
s)

UJ
o\
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Table 60 Number and percentage of establishments by export compared with industrial

census L997.

List Number Percent

(N<8)

Statistic from

industrial

census

(N:178)

o

No export

Thai's owners

Foreigner's ownetrs

Export

Thai's owners

Foreigner's owners

Non available

28

25

3

35

41.18

36.t7

4.41

51.47

42.65

8.82

7.35

65.7

34.3

29

6

Total 68 100.00 100.00

a
Table T2Termof hade of Amoxycillin 500 mg. atminimum andmaximumwholesale

price.

County Packing Wholesale picel

cap(baht)

Term oftade

Packing 500 capsule

Minimrmprice Maximtmprice

(1.60 (5.08)

500

10

I
Malaysia

Myanmar

t3.29

110.09

800.60

6631.93

26t.61

2167.t3
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I
'dJiT.'l'o.'t*

Table 72Term of frade of Amoxycillin 500 mg. at minimum and maximum wholesale

price. (cont.)

Country Packing Term of tade

Packing 500 capsule

Minimrmprice Maximrmprice

(r.66) (5.08)

Wholesale price/

cap(baht)

Singapore 2.18 131.33 42.91

Vietnam l(Austria) 2.70

2.84

3.02

0.92

t62.65

171.08

181.93

s5.a

53.15

55.97

sb.qs

18.11

a
1(Austalia)

12@rance)

10O(Vietnam)

Philippines

Laos

50

10x10

16.67

2.75

1004.22

16s.66

328.15

54.t3

o

Note : Cormtry inblar:ket is manufactuer

Table 73 Temof tade of Ampicillin 500 mg. at minimum and maximtrm wholesale

price.

County Packing Wholesale price

/capsde@aht)

Term of rade

Packing 500 capsule

Minim:mprice Maximtmprice

(2.8e) (4.32)

I

Malaysia

Myarmar

Singapore

1

10

500

7.96

110.09

2.86

275.43

3809.34

98.96

L84.26

2548.38

66.20Copyright by Mahidol UniversityCopyright by Mahidol University
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Table 73 Temr of Eade of Ampicillin 500 mg. at minimum and ma:rimum wholesale

price. (cont.)

Country Packing Term of trade

Packing 500 capsule

Minimmprice Ma"rim:mprice

(2.8e) (4.32)

Wholesale price

/capsule(baht)

1(Austria)

1(Vietram)

2.59

0.81

89.62

28.03

18.75

s9.95
a

100 15.49 s35.99 35.8.56

1000(Laos)

1000(China)

10x10

(Vietnam)

0.52

0.52

0.98

L7.99

17.99

33.91

L2.04

t2.04

22.69

Table 74Term of frade of Antacid at minimum and maximnm wholesale price.

t
Cormtry Packing IVholesale

price /ablet

(Bah$

Termoftrade

Packing 500 & 1000 tab.

Termof trade

Packing 50x10

Minim:m

price

(0.17)

Maximm

price

(0.46)

Minimm

price

(0.3s)

Maximm

price

(0.76)

I

Malaysia

Myanamr

Singapore

1.35

20.83

0.95

794.t2

L2252.94

558.82

293.48

4528.26

206.52

385.7L

5951.43

271.43

177.63

2740.79

125.00

50

10

500
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Table 74Term of trade of Antacid at minimum and manimum wholesale price. (cont.)t
Comtry Paclcing Wholesale Term of trade

price /tablet Packing 500 & 1000 tab.

(BahO

Term of trade

Packing 50x10

Minimm

price

(0.17)

Maximum

price

(0.46)

Minimm

price

(0.35)

Maximm

price

(0.76)

Vietnam l(Austria)

1(Thailand)

4.05

4.32

2382.35

254t.18

880.43

939.13

tL57.t4

1234.29

532.89

568.42a

100 3.51 2064.71 763.04 1002.86 461.84

50x10

(Thailand)

10x10

(Laos)

0.35 205.88 76.09 100.00 46.05

0.37 2t7.65 -80.43 105.71 48.68

C
Table 75 Term of trade of Bromhexine 8 mg. at minimum and maximtrm wholesale

price.

Cormtry Packing Term of trade

Packing 500 tab.

Minimmprice Maxim:mprice

(0.3s) (1.02)

Wholesale price/tablet

OahO

t

Malaysia

Myanmar

Singapore

Vietnam

100

10

1000

1

3.51

38.68

0.41

0.22

1002.86

11051.43

L1,7.14

62.86

34/..12

3792.t6

40.20

21.57Copyright by Mahidol UniversityCopyright by Mahidol University
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Table 75 Tenn of trade of Bromhexine 8 mg. at minimum and maximum wholesale

price. (cont.)

Country Packing Term of trade

Packing 500 tab.

Minimrmprice Maxinn:mprice

(0.35) (1.02)

Wholesale price/tablet

(bah|

a

Philippines

Laos

100

10x1O(Laos)

10x10

(Thailand)

1885.71

M0.00

257.t4

647.06

150.98

882!

6.60

l.s4

0.90

Table T6Tenaof tade of Cimetidine 400 mg. At minimuur and maximumwholesale price.

Couotry Packing Term of trade

packing 50 tab.

Wholesale

price/ tab.

OahO

Term of trade Term of trade

packing 500 tab. packing loose packed

Minimu Ma:rimr Miniru Maxfiru

mprice mprice mprice mprice

(r.eo Q.Lz) (2.32) (2.8e)

t
Minimr

mprice

(2.60)

Miximr

mprice

(4.et)

Malaysia

Myamar

Singapore

3t.82

47.61

2.49

1223.85

1831.15

95.77

648.07

969.6s

50.7t

1623-47

2429.08

127.M

1019.87

1525.96

79.8t

t20

10

120

1371.55 1101.M

2052.16 1il7.40

107.33 86.16

Vietnam

Philippine

Laos

l(Canada)

60

10x10

(ThailalxQ

10x10(India)

70.77

760.38

34.62

37.47

402.65

18.33

93.88

1008.67

45.92

58.97

633.65

28.85

1.84

19.77

0.90

79.31 63.67

8s2.t6 684.08

38.79 3t.1,4

I
1.03 39.62 20.98 52.55 33.01 M.40 35.@
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Table 77 Termof hade of Diclofenac25 mg. At minimum and ma:rimum wholesale

price.

Cormtry Packing Wholesale

price/ tablet

(bahQ

Term of trade

Paxking 500&1000 tab.

Term of trade

Packing 10x10

Minim:m

price

(0.18)

Ma"xim:m

price

(2.47\

Minirum

price

(0.81)

Maximm

price

(r.04)

a
Malaysia

Mpnmar

1000

10

4.90

88.07

2722.22

48927.78

198.38 694.94

3565.59 - 70872.84

47t.t5

8468.27

Singapore 1000

1000

0.45

0.59

2s0.00

327.78

t8.22

23.89

55.56

72.84

43.27

56.73

Vietnam

Philippine

30(Austria)

500

37777.78

4738.89

27$.44

345.34

8395.06

1053.09

6538.46

820.t9

68.00

8.53

1er10(India)

10x10

161.11

555.56

0.29

1.00

11.74

40.49

35.80

t23.46

27.88

96.15I

e
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Table 78 Term of frade of Ibuprofen 200 mg. At minimum and marimum wholesale

price.

Country Packing Wholesale

price/tablet

(bahO

Term of trade

Packing 500& 1 OOOtablet

Term oftrade

Packing 50xl0

Minimm

price

(0.2t)

Maximm

price

(0.6e)

Minimum

price

(0.36)

Maximm

price

(1.37)

a
Malaysia

Myanmar

Singapore

Vietnam

Philippines

20

10

1

1

100

500

(Thailand)

2.29

101.16

2.27

0.54

6.36

848.15

37466.67

840.74

20s.t9

2355.s6

331.88

t4660.87_

328.99

80.29

921.74

.636.1t

28100.00

630.s6

153.89

1766.67

167.t5

7383.94

1,65.69

40.44

464.23

65.69Laos 0.90 333.33 L30.43 2s0.00

I

I
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Table 79 Term of tade of Mebendazole 100 mg. at minimum and maximum wholesale

price.

Country Packing Wholesale

price/tablet

(bah|

Term of trade

Packing 500 tab.

Term of trade

Packing loose packed

Minirum

price

(0.6e)

Maximm

price

(3.20)

Minimm

price

(1.e3)

Ma"rim:m

price

(2.s1)

I Malyasia

Myanmar

Vietnam

Laos

72

I

I

6x12(Thailand)

6x12(ThailanQ

16.58

493.9r

0.24

2.61

2.08

2402.90

71581.16

34.78

378.26

301.45

s18.13

1s434.69_

7.50

81.56

65.00

.859.07

25591.t9

t2.4

135.23

r07.77

430.65

12828.83

6.23

67.79

54.03

Table 80 Tenn of hade ofNorfloxacin 200 mg. at minimum and manimum wholesale

price.
a

Comtry Packing Wholesale price/tablet

(bah!

Term of trade

Packing 500 tab.

Term of trade

Packing loose packed

Minimm Maximm

price price

(0.8r) (r.er)

Minimm Maxim:m

price price

(8.78) (13.80

Malaysia

Myanmar

Singapore

l0

10

100

25.56

127.94

58.25

3155.56 t338.22

15795.06 6698.43

7t91.36 3049.74

291.12 t84.42

1457.18 923.09

663.4 420.27I
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Table 80 Term of trade ofNorfloxacn2}} mg. at minimum and ma:rimum wholesale

price. (cont.)

Country Packing TVholesale price/tablet

(bah!

Term of trade

Packing 500 tab.

Termof tade

Packing loose packed

Minimum Ma"ximum

price price

Minimm Maximum

price price

(1.e1) (8.78) (r3.80(0.81)

phillippines 100 43.02 5311.1t 2252.36 489.98 310.39

a
Table 81 Term of tade of Paracetamol500 mg. At minimum and maximum

wholesale price.

Comtry Packing Wholesale

pricdtablet

(batrD

Terrn ofnade

Packing l00tab.

Term oftrade

Packing l000tab.

Term oftade

Packing loose packed

Minimum Maximum

price(0.14) ,ricq033)

Minirmrm Maximurn Minimum Ma"timum

price(0.13) price(0.28) pnce(O.4Q price(0.52)

Malaysia 257-14 109.09 128.57

Mlannpr 34.n 244,N7.14 103,687.E8 263207.69 122203j7 743U.78 65,801.9
o

Singapore

l0

t0

5t7.71

2.72

369,792.86 156,E81.82

t,942.86 824.24

396238.46 184,E96.43

2,092.31 971.43

n2545.65 99559.62

591.30 523.08

a
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Table 81 Term of tade of Paracetamol500 mg. At minimum and maximum

wholesale price. (cont.)

Comtry Packing Wholesale

price/tablet

OahD

Termof trade

Packing 100tab.

Term ofbade

Packing 1000 bb.

Term ofhade

Packing loose packed

Minimum Maximum

price(0.14) price(0.33)

Minimum Maximum

price(0.13) price(0.28)

Minimum Maximum

price(0.,16) price(0.52)

Vieham I

l(France)

100(Austsalia)

0.1I

0.61

1.35

78.57 33.33

435.71 l&4.85

96/,29 409.09

84.62 39.29

469.23 217.86

1,038.46 482.14

23.91 21.15

t32.61 tt7.3t

293.48 259.A

o Philippines 50

1000

18.03

1.80

t285.7t

12,E78.57

545.45

s463.@

r384.62

13,869.23

@2.86

-6;439.29

391.30 346.15

3,919.57 3A673t

kos 0.18

o.t7

0.14

0.13

0.09

t28.57

t22.86

101.93

97.86

62.14

t38.46

t32.31

109.77

105.38

66.92

9.29

61.43

50.96

48.93

3t.07

39.13

37.39

3t.02

29.78

18.91

34.62

33.08

27.4

26.35

16.73

10x50(Ihailand)

l0d0(Vietnant)

1000

l@

1000(Ihailmd)

54.55

52.12

43.24

41.52

26.36

Table 82 Term of trade of Vitamin 9l-6-12 at minimum and maximum wholesale

price.
I

Cormtry Packing Wholesale

price/tablet

(bah|

Termof Eade

Packing 500& 1000tab.

Minimmprice Maxim:mprice

(0.42) (0.68)

Malaysia

Mya::mar

100

10

3.58

178.52

852.38

42544.76

526.47

26252.94

a Singapore 1000

1000

0.29

r.81

69.05

430.95

42.65

266.18
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Table 82 Term of trade of Vitamin BL-6-12 at minimum and ma:rimum wholesale

price. (cont.)

Comtry Packing Wholesale

price/tablet

OahO

Term of trade

Packing 500& 1000 tab.

Minim:mprice Maxim:mprice

(0.42) (0.68)

a

Vietram 1(France)

l(Viebram)

1061.90

97.62

655.88

60.29

4.46

0.41

100 13.50 3214.29 1985.29

Laos 10x120(Vietnam)

10x10(Laos)

0.42

0.33

100.00

78.57

6t.76

48.53

Table 83 Sensitivity and critical point of DRCIEER .

Name / Packing Variables Value of

Variable from

questiomaire

Calculated

DRC/EER

Value of

variable from

sensitivity test

Changedrate

(percent )

f

Amoxicillin50Omg.

Packing 500 cap.

Domestic cost of

production

Foreip cost of

production

Factoryprice

ER/EER

Domestic cost of

production

83.08

@6.55

1,069.67

0.9

117.79

0.20

0.20

0.25

425.00

987.00

729.00

5.1

472.00

411.56

52.66

-31.85

4t3.16

300..71

0.20

0.20

I

Ampicillin 500 mg.
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DRC/EER.(cont.)t
Name / Packing Variables Value of Calculated Value of

variable from

sensitivity test

Changed rate

(percent )Variable from DRCYEER

questiornaire

Packing 500 cap.

Antacid tablet

Packing 1000

Antacid tablet

Packing 50x10

Bromhexine 8 mg.

Packing 1000

Foreip cost of

production

Factoryprice

ERIEER

Domestic cost of

production

Foreip cost of

production

Factoryprice

ER/XER

Domestic cost of

production

Foreip cost of

production

Factoryprice

ERiEER

Domestic cost of

production

Foreip cost of

production

Factory price 
.

ER/EER

0.25 59.73

a

1,063.05

0.99

61.67

72.55

206.80

0.99

40.94

43-94

136.67

0.99

47.39

25.21

r79.M

0.99

0.25

0.25

0.46

0.31

709.00

4.00

11s.00

145.50

134.00

2.t8

93.00

84.50

2.27

155.00

132.50

72.50

3.25

-33.31

302.48

118.91

100.55

-35.20

119.35

t27.t6

118.48

-38.17

128.41

227.07

425.59

-59.60

227.01

0.44

96.00

t

i
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Table 83 Sensitivity and critical point of DRC/EER. (cont.)

Appendix / 374

3
Nane / Packi'g Variables Value of Calculated

Variable from DRC/EER

questionnaire

Value of

variable from

sensitivity test

Changed rate

(percent )

Cefalexin 250m9.

Packing 100

Cefalexin 250 mg.

Packing 500

Cefalexin 250m9.

Packing 10x10

Cimetidine 400 mg.

Domestic cost of

production

felsign cost of

production

Factoryprice

ER/EER

Domestic cost of

production

Foreign cost of

production

Factoryprice

ERIEER

Domestic cost of

production

Foreign cost of

production

Factoryprice

ER/EER

Domestic cost of

production

Foreigp cost of

production

Factoryprice

28.t7

1187.87

500.00

0.99

107.00

1,200.00

0.99

49.00

200.00

300.00

0.99

84.66

165.01

0.09

0.26

216.00

11.10

295.00

1,014.00

2.73

101.00

251.50

248.50

2.05

328.00

-s6.80

1,016.87

175.70

-15.50

174.69

to6-12

25.7s

-t7.t7

106.27

287-43

146.05

315.00 1,018.21

472.00 15t.24

a

0.09

908.00 1,094.00 20.48

t

406.00

o

Packing 500

490.00 249.00 49.18
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DRC/EER. (cont.)
a

Name / Paclcing Variables Value of

Variable from

questionnaire

Calculated

DRC/EER

Value of

variable from

sensitivity test

Changed rate

(percent )

Diclofenac 25 mg.

Packing 1000

Glibenclamide 5

mg.

Packing 500

Gliberclamide 5

mg.

Packing 1000

Gliberclamide 5

mg.

Packing 50x10

ER/EER

Domestic cost of

production

Foreign cost of

production

Factoryprice

ERIEER

Domestic cost of

production

Foreip cost of

production

Factoryprice

ERIEER

Domestic cost of

production

Foreign cost of

production

Factoryprice

ERIEER

Domestic cost of

production

Foreign cost of

production

0.26

336.4660.83

0.99

73.21

338.33

0.99

32.51

65.70

313.09

0.99

80.76

53.25

310.00

0.99

116.00 0.28

3.85

280.00

265.50

133.50

3.8

250.00

280.75

98.00

7.6

258.00

230.00

133.50

3.18

4t7.OO

287.38

282-46

-60.54

282.35

668.99

327.32

-68.70

6&.70

219.47

331.92

-56.94

2r9.97

259.48

a

0.13

0.31;

a
34.13 335.00 881.s4

Copyright by Mahidol UniversityCopyright by Mahidol University



Pagarnas Maitreemit

Table 83 Sensitivity and critical point of DRCIEER. (cont.)

Appendix / 376

a

Name / Packing Variables Value of

Variable from

questionnaire

Calculated

DRC/EER

Value of

variable from

sensitivity test

Changed rate

(percent )

Ibuprofen200mg.

Packing 500

Ibuprofen 200 mg.

Packing 1000

Ketoconazole 200

mg.

Packing 100

Ketoconazole 200

mg.

Factoryprice

ER/EER

Domestic cost of

production

Foreip cost of

production

Factoryprice

ERiEER

Domestic cost of

production

Foreign cost of

production

Factoryprice

ER/EER

Domestic cost of

production

Foreip cost of

production

Factoryprice

ER/EER

Domestic cost of

production

450.00

0.99

s0.58

97.42

250.00

0.99

80.33

t28.62

336.67

0.99

50.00

310.00

6t2.50

0.99

44.32

0.38

0.16

149.00

3.6

153.00

199.50

147.s0

3.02

210.00

257.00

208.50

2.6

305.00

563.00

359.50

6.05

267.00

-66.89

262.23

202.49

tM.78

41.00

203.87

t6t.42

99.81

-38.07

161.61

510.00

81.61

4t.31

s08.74

502.44

0.33

a

I

t
0.t7
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Table 83 Sensitivity and critical point of
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DRCIEER. (cont.)a
Name / Packing Variables Value of Calculated

Variable from DRC/EER

questionnaire

Value of

variable from

sensitivity test

Changed rate

(percent )

Packing 10x10

Ketoconazole 200

mg.

Packing 25x10

Ketoconazole 200

mg.

Packing 5Ox10

Mebendazole 100

mg.

Packing 250

Foreign cost of

production

Factoryprice

ER/EER

Domesdc cost of

production

Foreign cost of

production

Factoryprice

ER/EER

Domestic cost of

production

Foreigu cost of

production

Factoryprice

ERIEER

Domestic cost of

production

Foreign cost of

productibn

Factory price

ER/EER

196.49

46t.37

0.99

91.88

102.31

1,M7.50

0.99

244.30

3,150.00

0.99

84.74

116.67

250.00

0.99

0.07

417.50

240.50

6.00

1,3.50.00

1.,356.00

194.00

14.6

2,270.00

2,907.00

1,t27.00

9.3

134.00

r66.00

201.00

1.58

112.48

47.87

503.71

1,369.31

1,225,38

-86.60

1,369.M

829.t9

229.01

-@.22

835.76

58.13

42.28

-19.60

58.98

a

0.11

883.55

a

0.63

C
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Table 83 Sensitivity and critical point of DRC/EER .(cont.)t
Name /Packing Variables Value of Calculated

Variable from DRCyEER

questionnaire

Value of

variable from

sensitivity test

Changed rate

(percent )

Mebendazole 100

mg.

Packing 1000

Norfloxacin200

mg.

Packing 100

Norfloxacin 200

mg.

Packing 500

Norfloxacin 200

mg.

Packing 1000

Domestic cost of

production

Foreip cost of

production

Factoryprice

ER/EER

Domestic cost of

production

Foreip cost of

production

Factoryprice

ER/EER

Domestic cost of

production

Foreign cost of

production

Factoryprice

ERIEER

Domestic cost of

production

Foreign cost of

production

Factory price

26.00

157.32

300.00

0.99

13.53

2M.30

0.99

t05.76

208.91

869.09

-0.99

53.50

399.50

0.16

143.00

274.10

t83.25

5.5

170.00

190.80

48.40

12.5

665.00

7@.OO

314.00

6.25

805.00

450.00

-38.92

453.40

1,156.47

u6.39

-76.31

1,157.74

528.78

26s.71

-63.87

528.87

1,404.67

0.18

74.23

t

0.08

34.92

I

o.o7

t

1,147.00 187.11

-62.291,200.00 452.50
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Table 83 Sensitivity and critical point of DRC/EER.(cont.)a
Name /Packing Variables Value of

Variable from

questionnaire

Calculated

DRC/EER

Value of

variable from

sensitivity test

Changed rate

(percent )

Norfloxacin200

mg.

Packing 5x4

Norflo:ocin200

mg.

Packing 10x10

Noifloxacin200

mg.

Packing 50x10

Paracetamol500

mg.

Packi,g 100

ER/EER

Domestic cost of

production

Foreip cost of

production

Factoryprice

ERIEER

Domestic cost of

production

Foreign cost of

production

Factoryprice

ER/XER

Domsstic costof

production

Foreip cost of

production

Factory price

ER/EER

Domestic cost of

production

Foreip cost of

production

0.99

9.57

37.38

0.99

13.41

48.86

250.00

0.99

165.26

162.50

450.00

0.99

4.20

0.30

5.71

l5

32.00

27.90

15.25

. 3.3

203.00

236.70

o.20

15

290.00

285.00

326.00

t.74

10.20

1,409.29

234.38

-59.20

232.M

1,413.80

384.4s

-75.t2

1,409.28

75.48

75.38

-27.56

75.08

142.86

388.62

o

o.o7

0.57C

o.4t

o
5.65 11.60 105.31

Copyright by Mahidol UniversityCopyright by Mahidol University



Pagamas Maiteerrit

Table 83 Sensitivity and critical point of DRCIEER .(cont.)

Appendix / 380

o
Name / Packing Variables Value of

Variable from

questionnaire

Calculated

DRC/EER

Value of

variable from

sensitivity test

Changed rate

(percent )

Paracehmol500

mg.

Packing 1000

Paracetamol500

mg.

Packing 50xl0

Paracetamol500

mg.

PackinB 100x10

Factoryprice

ER/EER

Domestic cost of

production

15.78

0.99

56.91 0.50

9.82

2.42

113.00

l27,OO

128.00

1.98

181.00

101.00

149.00

1.56

67.00

54.00

119.50

1

-37.77

143.50

98.56

o
Foreign cost of

production

Factoryprice

ERIEER

Domestic cost of-

production

Foreign cost of

production

Factoryprice

ER/EER

Domestic cost of

production

Foreign cost of

production

Factoryprice

ER/EER

34.83

71.28

t83.42

0.99

115.03

215.00

0.99

66.44

53.33

119.77

0.99

0.63

0.99

78.17

-30.21

99.23

57.35

189.98

:30.70

56.97

0.84

t.26

-0.23

0.62

0

o
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DRCIEER.(cont.)

Name / Packing Variables Value of Calculated Value of

variable from

sensitivity test

Changed rate

(percent )Variable from DRC/EER

questionnaire

Piroxicam 10 mg. Domestic cost of

production

93.M 0.44 210.00

29.5t 145.50Packing 500 Foreigncostof

production

Factoryprice

ER/EER

Piroxicam l0 mg. Domestic cost of

production

Packing 1000's Foreipcostof

production

Factoryprice

ERIEER

Piroxicam l0 mg. Domestic cost of

production

Packing l0xl0 Foreigncostof

production

Factoryprice

, - .ER/EER

Propanolol 10 mg. Domestic cost of

production

Packing 1000 Foreipcostof

production

Factory price

238.00

0.99

112.84

73.71

414.29

0.99

22.00

14.75

40.00

0.99

67.33

0.33

0.87

0.12

t22.00

225

342.00

302.00

186.00

3.03

25.55

18.20

t25.71

393.05

48.74

126.39

203.08

309.71

-55.10

2M.88

15.91

23.39

-8.50

t5.7t

746.58

6,696-77

a

I

36.60

1.15

570.00

505.007.43

-86.9874.50
o

572.00
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Table 83 Sensitivity and critical point of DRC/EER .(cont.)

Appendix / 382

t
Name /Packing Variables Value of Calculated

Variable from DRC/EER

questionnaire

Value of

variable from

sensitivity test

Changed rate

(percent )

o

ER/EER

Ranitidine 150mg. Domestic cost of

production

Packing10x10 Foreigncostof

production

Factoryprice

ER/EER

VitaminBl-Gl2 Domestic cost of

production

Packing5OO Foreipcostof

production

Factoryprice

ER/EER

Vitamin8l-6-12 Domestic cost of

production

Packing1000 Foreipcostof

production

. Factoryprice

ERiEER

0.99

153.16

552.73

2,100.00

0.99

37.89

67.63

251.08

0.99

51.60

106.05

345.00

0.99

0.10

0.21

8.4

1,550.00

1,948.00

705.00

10.1

185.00

213.s0

105.40

4.85

240.00

293.50

157.50

4.6s

745.20

912.0r

2s2.43

-66.43

916.25

388.26

2t5.69 _

-58.02

388.00

365.12

176.76

-54.35

367.88

0.21a

t
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Table 85 Sensitivity test by changing wholesale price in Laos drug market.

Packing in Produced country/ Wholesale price

Laos trade name in Laos(baht)

Itab.

New

wholesale

price(baht)

Changing price

(%)

a

Amorycillin 500 mg. 10X10

Aryicillin 500 mg. 10X10

Antacid l0xl0

Bromhexine 8 mg. 10X10

Cimetidine 400 mg 10X10

Diclofenac 25 mg. 10X10

Diclofenac 25 me. 10X10

[buprofen 200 mg. 500'5

Mebendazole 100 mg. 6Xl2

Laos PDR

Mekophar(Vietnam)

Tanacid (Laos PDR)

Laos PDR

Graqre (Indi,a)

Lyca (India)

IaosPDR

Thailand

Thailand

2.75

0.98

0.37

r.54

1.03

0.30

2.75

0.90

2.08

2.1275

2.8750

0.3450

0.4600

2.5875

0.1840

0.8050

0.264s

1.9205

- 22.@

193.37

- 6.76

-70.13

tst.2L

-38.67

:10.73

-70.61

-7.67

Mebendazole 500 mg. lX10

Paracetamol500ng. 10X50

Paracetamol500mg. 1000'S

Paracetamol500mg. 100'3

a VitaminBl-6-12 10X120

VitaminBl6-12 10X10

LaosPDR

HGpharm (Vietnam)

Laos PDR

KPN(Laos PDR)

Timeurin

(Cophar,Vietnam)

Neuro Bl 6 l2(Laos

PDR.)

12.08

0.t7

o.t4

r.37

0.42

0.33

14.9500

0.4600

0.1265

0.1380

0.5175

0.3450

23.76

t70.s9

-9.U

- 89.93

23.21

4.55

Table 86 Sensitivitytest by changing wholesale price from Thailand.

Name Packing in Produced couutry/ Wholesale price Newwholesale Ctanging

Laos trade nane fromThailand price(baht) price

(bahO /tab. Vna
Amo:ycillin 500 mg. l0xl0 LaosPDR 1.85 2.3913 29.26
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Table 86 Sensitivity test by changing wholesale price from Thailand. (cont.)o
Pssking in Produced cormtry/

Laos trade name

Wholesale price New wholesale

fromThailand price(baht)

Oah0/tab.

Changing

price

v0

a

Aryicillin 500 mg. 10X10

Antacid 10X10

Bromhexine 8 mg. 10X10

Cimetidine 400 mg 10X10

Diclofenac 25 mg. 10X10

Diclofenac 25 mg. 10X10

Ibuprofen 200 mg. 500'S

Mebendazole 100 mg. 6Xl2

Mebendazole 500 mg. lX10

Paracetamol500mg. 10X50

Paracetamol500mg. 1000'5

Paracetamol500mg. 100'S

VitaminBl-612 10X120

Mekophar(Vietnam)

Tanacid (Laos PDR)

Laos PDR

Crracue (India)

Lyca (India)

Laos PDR

Thailand

Thailand

I^aos PDR

Hcpharm(VietDan)

LaosPDR

KPN(LaosPDR)

Timeurin

(Cophar,Vietnam)

Nenro B1 6t2(Iaos

PDR)

2.50

0.30

0.40

2.25

0.16

0.70

0.23

1.67

13.00

0.40

0.tl

0.12

0.45

0.30

0.8522

0.32t7

1.3391

0.89s6

0.2608

2.39t2

0.7826

1.8087

10.5M0

0.1478

0.t2t7

1.1913

0.3652

- 65.91

7.23

234.78

- 60.20

63.00

241.60

240.26

8.31

- 19.20

-63.05

t0.@

892.75

- 1E.84

- 4.37

*
VitaminBl-6-12 10X10 0.2869

Table 87 Sensitivity test by changng premftm rte and transportation fee.

Name Packing Producer country/

(Laos) Trade name

Percsnt New Percent

shange Transporta- Ctinge

tion fee

New

Premium

rate

t Amorycillin 500 mg. l0xl0

Aryicillin 500 mg. l0xl0

LaosPDR

Mekophar(Vietnam)

673.00

- 100.00

0.43il 99,899.09

- 35,536.36

0.3865
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Table 87 Sensitivity test by changing premium rte and fiansportation fee.(cont.)

Name Packing Producer comtry/

(Laos) Trade name

Percent New Percent

change Transporta- Change

tion fee

New

Premium

rate

a

Antacid

Bromhexine 8 mg.

Cimetidine 400 mg

Diclofenac 25 mg.

Diclofe,nac 25 mg.

Ibuprofen 200 mg.

Mebendazole 100 mg.

Mebendazole 500 mg.

Paracetamol500 mg.

Paracehmol500 mg.

Paracetamol500 mg.

VitaminBl-6-12

Tanacid (Laos PDR)

Iaos PDR

Gracwe (India)

Lyca (India)

Laos PDR

Thailand

Thailand

LaosPDR.

Hcpham(Vietnam)

Laos PDR

KPN(Laos PDR)

Tinxeurin

10x10

l0xl0

l0xl0

l0xl0

10x10

500's

6)f,t2

lxl0

10x50

1000's

100's

l0xl20

0.1333

2.7500

0.7750

2.8285

2.8130

0.14s5

0.1727

10.3170

166.60

5,400.00

- 100.00

1,450.00

5,557.00

-5,526.00

191.00

-100.00

- 100.00

- 245.40

20,534.00

- 100.00

0.1833 99,902.70

2.8000 99,900.00

- 41,516.L6

0.8250 99,900.00

2.8785 99,901.82

2.8630 99,901.11

0.1955 99,900.72

- 84,375.52

- 38,536.36

0.2227 99,902.14

10.3667 99,897.08

- u,748.48

I VitaminBl-612

(Copbar,Vietnam)

10X10 Neuro Bl 6l2(Laos

PDR)

-100.00 0.0500 99,900.00

Table 88 Sensitivity test by changing wholesale price in Vietnam drug market.

Packing Producer colmtry Wholesale price New price Percent change

(Vietnam) /tade name in Vietnam (baht (bahU tab.)

Itab.)

a

Amoxycillin 500 mg.

Amoxycillin 500 mg.

66srysillin 500mg.

100

100

t2

Vietnam

Austria

France

0.918

2.7

3.015

2.1275

2.t275

2.t275

- 56.85

26.91

41.71
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Table 88 Sensitivity test by changing wholesale price in Vietnam dnrg market.(cont.)

Name Packing

(Vietnam)

Producer cormtry

/62ds name

Wholesale price

il Visrnam (baht

It,;b.)

New price Percent change

(baht/ tab.)

o

Amorycillin 500 mg.

Aryicillin500mg.

Aryicillin 500 mg.

Antacid

Bromhexine 8 mg.

Cimetidine 400 mg.

Diclofe,nac 25m9.

Ibuprofen200 mg.

Mebendazole 100 mg.

Mebendazole 500 mg.

Mebeudazole 500 mg.

Australia

Vietnam

Austia

Thailand

Vietnam

Canada

Vietnam(Sanofi)

Vietnam

Vietnam

Vietnam

India(Janssen in

India)

Vietnam

France

Austalia(Panadol)

Vietnam

France

NA. '

1

1

I

I

I

I

30

I

I

I

1

I

I

100

I

I

NA

2.7

0.81

2592

4.05

0.2t6

1.836

0.675

0.54

0.243

1.485

1.35

0.108

0.607s

r.35

0.405

4.455

2.1275 26.91

2.8750 -71.83

2.8750 -9.U

0.42s5 851.78

0.4600 -s3.05

2.5875 . -29.04

0.8050 -16.16

0.2645 104.13

1.9205 - 87.35

14.9500 -90.07

14.9500 -90.97

0.1380 -21.75

0.1380 340.t7

0.1380 878.25

0.3450 17.37

0.3450 t,t91.33

a

Paracetamol500 mg.

Paracetamol500 mg.

Paracetaool500 mg.

VitaminBl-6-12

VitaminBl-612

Norfloxacin400 mg.

a
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Table 89 Sensitivity test by changing wholesale price of Thailand.
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C

Name Packing Producer country

(Vie ''n) / tade name

Wholesale

price of

Thailand

(Bah$/tab.

New

wholesale

price

percent shange

I

Amorycillin 500 mg.

dpsrygillin 500mg.

Amorycillin 500mg.

dssrygillin 500mg.

Aryicillin500mg.

Aryicillin500mg.

Antacid

Bromhexine 8 mg.

Cimetidine 400 mg.

Diclofenac 25m9.

Ibuprofen 200 mg.

Mebendazole 100mg.

Mebe,ndazole 500 mg.

Mebendazole 500 mg.

100 Vietnam

100 Alstria

L2 France

I Austalia

I Vietnam

I Austria

I Thailand

I Vietnam

I Crnada

30 Vietnam(Sanofi)

Metnam

I Vietnam

1 Vietnam

I India(Janssen in

India)

1 Vietnam

I ' Frmce

100 Austalia@anadol)

I Vietnam

I France

NA NA

1.85

1.85

1.85

1.85

2.5

2.5

0.37

0.4

2.25

0.7

0.23

1.67

13

13

0.7983

2.3478

2.62t7

2.3478

0.7443

2.2540

3.52t6

0.1878

1.5965

0.5869

0.4695

0.2tt3

t.2913

t.1739

0.0939

0.s282

1.t739

0.3521

3.8740

- 102.t3

-99.3r

-99.56

-99.31

- 102.88

-102.88

-100.00

- 100.46

-102.59

-100.81

-99.98

-10t.92

-114.95

-tt4.9s

-100.14

-100.00

-100.00

-99.83

-100.00

t

Paracetamol500 mg.

Paraceh:nol500 mg.

Paracehmol500 mg.

VitaminBl-6-12

VitaminBl-6-12

Norfloxacin4O0 mg.

0.t2

0.12

0.12

0.3

0.3

I
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Table 90 Sensitivity test calculated by changing premium rate and fransportation fee.
e

Na^me Packi Producer cotmtry

/ trade name

New Percent

premiumrate change

New Percent

traJrspor- change

tation fee

ng

e

6nsrysitlin 500mg. 100 Vietnam

Amorycillin500mg. 100 Austria

Amorycillin 500 mg. 12 France

Amorycillin500mg. I Australia

Aryicillin 500 mg. 1 Vietnam

Aryicillin 500 mg. 1 Austria

Antacid I Thailand

Bromhexine8mg. 1 Vietram

Cimetidine 400 mg. 1 Canada

Diclofenac 25 me. 30 Vietnam(Sanofi)

Ibuprofen 200 mg. I Vietnam

Mebendazole 100 mg. I Vietnam

Mebendazole 500 mg. 1 Vietuam

Meberdazole 500 mg. 1 India(Janssen in

0.3595

0.5297

0.3595

9.8460

t.2478

3.9623

10.1500

0.2500

13.7500

-100.00

619.00

959.40

619.00

-100.00

-100.00

r9s92.00

-100.00'

-100.00

-100.00

2395.60

-100.00

-100.00

-100.00

-100.00

7E24.60

20200.00

400.00

27400.00

0.4095

0.579E

0.4095

L0,793.25

3,603.70

298.0t

-62.96

23.46

-61.42

-75.31

362.96

45.53

4,34y'..4

85.19

31t.52

-32.66

-25.93T

9.8960

1.2978

825.93

4.0125 il.61

10.2000 7,307.41

0.3000 t46.91

13.8000 -77.5s

Paracetamol500 mg.

Paracetamol500 mg.

Paracetamol500 mg.

VitaminBl-Gl2

ViaminBl-6-12

Norfloxacin400 mg.

India)

Vietnam

France

Australia(Panadol)

Vietnam

France

NA

I

I

100

1

I

NA

I
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Table 9l Sensitivity test cafcuhted by changing wholesale price in Singapore drug market.

Packing itr

Singapore

Producer coudry i

Trade name

price in New

Singapore@aftt/tab. price

Percd ohange

t

Amoxycillin 500 mg

Ampicillin 500 mg

Adacid

Bromhexine 8 mg

Cimetidino zl00 mg

Diclofenac25 mg

Ibuprofen2O0 m9

Mebeadazolo 100 mg

Mebendazole 500 mg

Paracetamol500 mg

VrraminBl-6-12

1000

1000

500

1000

r20

1000

I

NA

NA

100

1000

1.09

1.43

0.95

0.41

2.49

0.45

2.27

NA

NA

2.72

l.8l

2.t275

2.C750

0.3450

o.4600

2.5C75

0.1840

0.8050

NA

NA

0.1380

0.3450

95.56

l0l.3s

-63.76

t2.76

3.79

- 59.41

-64.48

-94.93

-80.97

Table 92 Sensitivity test calculate.i by changing wholesale price of Thailand.

Packing in

Singapore

Producer courtsy/ Wholesalopricoof Newqfiolesals Pccedchango

Tradenme maUna@anfiat. price

r

Amo:<ycillin 500 rng.

Ampicillin 500 ql.

Artacid

Bromhexine 8 m9

Cimetidine 400 mg.

Diclofmac 25 mg.

Ibuprofen 200 mg.

Mebendazole 100 mg.

Mebendazole 500 mg.

Paracetamol 500 ng.

VitaminBl.6-12

1000

1000

500

1000

120

1000

I

NA

NA

100

1000

1.85

2.5

0.3

0.4

2.25

0.16

0.7

}iI.A

}IA

0.72

0.3

1870.83

425.53

0.9460

t.2416

0.8277

0.3547

2.1678

0.3941

1.9708

NA

I.IA

2.36s0

1.5766

48.86

-50.u

175.90

-l 1.33

-3.65

746.31

.e. 181.54

t
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Table 93 Sensitivity test by changing premium rate and transportation fee'

Appendix I 390

a

Packing in

Singapore

Produoer oountrY /

kadename

Nerr prernium

rate

Perostrt

change

Nowtranspor-

tation fee

Perced

change

t

Amoxycillin 500 mg.

Ampicillin500 mg.

Artacid

Bromhexine 8 mg.

Cimetidine 400 mg.

Diclofenac 25 mg.

Ibuprofen 200 mg.

Mebendazole 100 mg.

Mebeirdazole 500 mg.

Paracetamol 500 mg.

VitaminBl6-12

I000

1000

500

1000

120

1000

1

Iit,A

}IA

100

1000

207.30 4,046.00

0.80 -84.00

173.30 3,366.00

213.76 4,175.20

NA NA

NA NA

2,156.50 43,030.00

494.40 9,7E8.00

212.30 2,023.00

5.80

178.30

278.76

I.IA'

l.IA

2161.50

499./;g

42.00

1,683.00

2,087.60

IiIA

NA

21,515.00

4,894.00

Table 94 Sensitivity test by changing wholesale price in Malaysia.

Packing inltlalaysia Wholesale prico of Newwholesale P€[Eedl chmgs

Malaysia(Bahytab. prioe

t Amo:<ycillin 500 mg.

Ampicillin 500 mg.

Antacid

Bromhexine 8 mg.

Cimetidine 400 mg.

Diclofenac 25 mg.

Ibuprofen 200 mg.

Mebendazole 100 mg.

Mebendazole 500 mg.

Norlloxacin 400 mg.

Paracetamol 500 mg.

VitaminBlS-12

500

1

50

100

120

1000

z0

72

NA

l0

1000

100

13.29

3.98

1.35

3.51

31.82

4.90

2.29

16.58

2.7275

2.E750

0.3450

0.4600

2.5875

0.1M0

0.2il5

1.9205

I.IA

3.6800

0.7265

0.3450

- 83.99

-27.73

:74.49

-86.91

-91.87

; 96.25

-88.44

- 88.41

NA

- 92.80

-64.67

-90.36

51.12

0.36

3.58

t
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a Table 95 Sensitivity test calculated by changing wholesale price of Thailand'

/ta& name Thailand(batd/tab. pnc€ Change
Malaysia

I

Amoxycillin 500 mg.

Ampicillin 500 mg.

Antacid

Bromhexine 8 mg.

Cimetidine 400 mg.

Diclofenac 25 mg.

Ibupmfen 200 mg

Mobadazolo 100 mg.

Mebandazole 500 mg.

Norfloxacinzt00 mg

Paracetamol500 mg

r/itaminBl{-12

500

I

50

100

120

1000

20

72

NA

10

1000

100

1.85

2.50

0.30

0.40

2.25

0.16

0.23

t.67

NA

3.20

0.ll

0.30

I 1.5540

3.4590

1.1761

3.0561

27.6720

4.2635

1.9890

14.4130

NA

u.4500

0.3113

3.1132 .

524.54

38.36

292.03

664.03

1,129.87

2,5&.69

764.78

761.05

NA

l2s9.o6

t&1.00

937,73

Table 96 Sensitivity test calculated by changing premium rate and transportation fee.

Name New fransportatimPacking in

Matsysia

Newpremium

rds

Pqcd

chango fm

P6cd

ohaogo

t 500 mg;

Ampicillin 500 mg

&rtacid

Broohexine 8 mg.

Cimetidine,l00 mg

Diclofenac25 mg

Ibuprofen200 mg

Mebendazole 100 mg

Mebendazole 500 mg-

Norflo:ooin400 mg.

Paracetamol 500 mg

VitzminBl-6-12

500

I

50

100

120

1000

20

72

NA

l0

1000

100

60E.20

49.12

3,10.85

768.65

t3o4.4s

2954.30

sc4.50

882.50

NA

1,497,50

2t5.46

1,083.,10

12,064.00

8&2.,+0

6,7t7.00

t5273.00

25,989.00

58986.00

17,590.00

17,550.00

NA

29,650.00

4,209.20

21,56E.00

613.20

54.12

345.85

T8.65

1J09.,t0

2,959.q

889.50

887.50

NA

t,4r2.50

220.46

1,08E.40

ut.20

3358.50

7,636.50

t2994.O0

29,494.00

8,795.0r

I,n5.00

NA

14,s25.00

2,104.60

10,7E4.00a
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Table 97 Sensitivity test calculated by changing wholesale price in Philippines.

Appendix I 392

O

Name Packing in Producu country lilholcalepricoin Newwholesale Percedchaogp

Philippines(baln[ab. pricdbah)Philippines /trade nams

ffi

c

Ampicillin 500 m9

Adacid

Bromhexine 8 mg

Cimetidine 400 mgi

Diclofouc 25 m9

Ibuprofen 200 mg.

Meben&zole 100 mg

Mebendazole 500 mgl

Norfloxacin400 mg

Paracetamol 500 mg

YitaminBlS-12

100 Pefiritin (SmithKline Beecham)

100 Mucain{Wyeth)

100

60

500

100

100

100

1000

100

15.49

3.51

6.60

t9.77

8.53

6.36

NA

16.80

43.O2

1.80

13.50

Bisolvm(Boehringer)

Mod.ion(Macropharma)

Voltareo(Novartis)

Advil(Whitehall)

Adio(Jansse,n)

Lexino(Astra)

Biogesi$,Ioad Johnsm)

MogaB(Pharm\INTT-)

2.8750 -81.45

0.3450 -90.1'1

-93.03

2.5875 -86.91

0.1840 -97.84

0.2645 -95.84

NA NA

t.9205 - 88.57

3.6100 -9t.45

0.1265 -92.96

0.3450
,!'

-97.M

Table 98 Sensitivity test calculated by changing wholesale price of Thailand.

I

Nams Packing in

Philippines

Producaoounry Wholesalepricoof Newwholesals Pqced

/tadonme Thailad0ab)ltab. pdce(batf) change

100 Pokitin(SmithKline

a

Ampicillin500mg

Adacid

Bromhexine 8 mg

Cimetidine 400 mg

Diclofenac 25 mg.

Ibuprofen 200 mg

Mebmdazole 100 mg

Mebendazole 500 m9

Norfloxacin 400 m9

Paracetamol 500 mg

VitaminBl6-12

100

100

60

500

100

100

100

1000

100

2.50

0.30

0.,10

2.25

0.16

0.23

1.67

3.20

0.1 I

0.30

438.96

917.t7

1334.38

663.9t

4,535.00

230s.n

NA

774.79

1,069.19

1320.09

3,813.00

nee*am)

Muoain{Wyeth)

Bisolvon@oehringer)

Moriion(Macropharma)

V;ltarer(Novartis) .

Mvil(Whitehall)

Adio:(Janssen)

Irxitro(Astra)

Biogesi{Mead Johson)

Mega B(Pharm\ INT'L)

t3.4740

3.0515

5.7375

l7.l8E0
,:.

7.4t60

5.5335

NA

14.6090

37.4t40

t.562t

I1.7390
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Table 99 Sensitivity test calculated by changing premium rate and transportation fee.

Packing in

Philippines

Producer counlry

/trade name

Newprernium

rate

Percd New Percot

change trarsportalionfee change

Amoxyoillin 500 mg

Ampicillin 500 m9

Antacid

Bromhexino 8 mg

Cimetidine 400 mg.

Diclofenac 25 mg

Ibuprofan 200 mg

Mebendazolo 100 mg

Mebendazole 500 mg

Norfloxacin400 mg.

Paraoetamol 500 mg

\&aminB16-12

Cleararno{Boehringer)

Penbritin (Smirh Kline

Beecham)

Muoaine(Wyeth)

Bisolvon@oehringer)

Montior{Vaoropharma)

Voltarer(Nowartis)

Advil$hitehaU)

50

100

79r.t0

509.80

1059.70

1539.50

7685.0

5220.00

2655.70

NA

896.00

t234.50

1523.10

4390.00

1,094.00

30,690.00

5,270.00

104300.00

3,034.00

NA

7,820.00

24,590.00

0362.00

u00.oo

t064.70

t544.50

773.50

s225.00

266t".70

901.00

1239.50

1528.10

4395.00

7,861.00

5,048.00

t0,547.00

15,345.00

7,635.00

52,150.00

26,517.O0

NA

&910.00

12295.00

15,181.00

3,850.00

ts,722.00 796.t0

0,096.00 514.80

100

100

60

500

100

a

100 &tio(Janssen)

100 Lexinor(Asba)

1000 Biogesi(MeadJohnson)

100 MegaqPharn\INTI-)

Table 100 Sensitivity test calculated by changing wholesale price in Myanmar.

Na.ms Packing in

Bumra

Producer coudry

/trade namo

Wholesalepricein Nswwholeale Pers€d

Myannar(bah/tab. prico changp

I

Amorycillin 500 mg

Ampicilin 500 mg

Anfscid

Bromhexine 8 mg

Cimetidine 400 mg

Diclofenoo 25 mg

Ibuprofen 200 mg

Mebendazole 100 mg

Mebendazole 500 mg

Paracetarnol 500 mg

VitaminBl-6-12

100

l0

l0

l0

l0

50

100

I

I

t2

l0

Iiirpran(India)

Thailand

Novartis

Poryo(E:oGE(Pakisilan)

Thailand

Arxtria

C€rrnany

65.K

I t0.09

23.80

38.68

47.61

184.47

23.80

493.91

208.27

39.67

t78.52

2.t/i5

2.8750

0.3450

0.4600

2.5E75

0.1840

0.2645

t.9205

t4.9500

0.t265

0.3450

-96.75

-97.39

- 9E.55

- 98.81

.94.56

- 99.90

-9E.89

-99.61

-92.92

- 99.68

-99.81

I
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a Table l0l Sensitivity test calculated by changing wholesale price of Thailand.

Packing in

Burma

Producer counky

/trade name

Wholesale price

in

Thailand@ahyt

ab.

New

wholesale

price

Perceril

change

t

500 mg

Ampicillin 500 mg

Antacid

Bromhexine 8 mg.

Cimetidine zt00 mg

Diclofenac 25 mg

Ibuprofeo 200 mg

\dggeodq-ols IQQ mg

Mebendazole 500 mg

Paracetamol 500 mg

VitaminB16-12

100

l0

l0

l0

l0

50

100

I

I

t2

l0

Thailand

Novartis

Pongo(EFROGE(Pakistan)

Thailaod

Arshia

G€rnany

1.85

2.50

0.30

0.N

2.25

0.16

0.23

1.67

13.00

0.1 I

0.30

56.9200

95.7300

20.6980

33.6350

41.3950

160.4t00

20.6980

429.5000

181.1000

34.4960

155.2400

2,976.

3,729.20

6,799.33

8308.75

..t,739.78

. 100,156.25

8,899.13

25,618.56

t,293.08

3t260.00

5t,646.67

Table I02 Sensitivity test calculated by changing premium rate and transportation fee.

Namo Packing in

Burma /tads name

counrry Newpremium New

traosporiation feorale

Psc€ril

Chango

Percd

c&aago

a
500 mg

Arrpicillin 500 mg.

Antacid

Bromhexino 8 mg.

Cim*idine.l00 mg

Diclofenac 25 mg.

lbuprofen 200 mg:

Mebendazole 100 mg

Mebirndazole 500 mg.

Paracetamol 500 mg.

VitaminBl-6-12

Thailand

Novartis

Ponge(EFROGE(Pabstsn)

Thailand

,"tt"

G€mratry

100

l0

l0

l0

l0

50

l@

I

I

12

l0

3,42E.40

4,293.s0

7,U4.00

9,560.00

2,005.70

I 15,180.00

t0,z,9.m

29,465.00

t,492.t0

35,955.00

59,395.00

85,770.00

156,380.00

191,100.00

40,014.00

2303,500.00

204,680.00

589,200.00

29,742.00

719,000.00

I,187,800.00

3,433.

4,298.50

7,y29.00

9,565.00

2,0t0.70

I 15,190.00

10,24.N

29,470.00

t,497.t0

35,960.00

l0.c:

34230.90

42,88s.00

78,190.00

95,550.00

20,007.00

1,151,800.00

104340.@

294,600.00

14,v7t.00

359,500.00

I
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Table 103 Cost structure of prodtiltion by dosage form and packagrng.a
Dosageform Packaging Peroatage of cost struchrre of production

Packaging Labor Directoperation Indirectoperation

cost cost cost

.8.94 7.67 8.29 3.02

7.84 t2.26 I l.9l 4.73

13.89 3.08 0.80 0.75

20.52 t2.62 11.80 5.46

Capsule

Tablet

Capsule

Ta.blet

Bottle

Bottle

Foil strip

Foil strip

Active

ingredient

63.3 t

53.32

79.48

43.66

Non astive

ingredienf

8.79

t0.42

2.02

5.95

Table 104 Percentage ofvalue added from sale.

o
Packing Pscerd ofvalue added Aom cost ofproduction

Factoryprice Companyprice Originalprioe Contolprico GPoprico

Amoxycillin 500 qg

Adacid

Glibearolamide 5 mg

Paracetamol 500 nrg

Paracet mol 500 mg,

Propanolol l0 mg

500

1000

500

t00

1000

1000

K.60

48.E5

376.47

60.20

30.t7

665.42

97.70

t23.5t

584.83

100.91

46.89

t42.59

29t.t9

1,878.39

793.25

t94.33

2,tx2.67

133.68

84.77

40.86

123.35

28.72

532.95

t72.74

t09.54

566.18

194.42

E2.93

472.73

t

{}
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a

a

t

Figrre 4 Strength, wealcress, opporhmities and tlreab of phrmaceutical industy

t
Figrne 5 Problerns of drug local manufactners
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t
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APPENDIX B

TOOLS FOR COLLECTING DATA

Questionnaire

Potential for self-sufficiency and export of modern pharmaceutical industry in

Thailand: Policy analysis

Part I

General information

1. Name of factory

2. Number ofpharmacists

3. Period of operation years

4. Howmuch capital registered ?

t D No tr 50_gg million baht

! Less than I million baht D 100-200 million baht

tr l-9 million baht n More than 200 million batrt

! 10-49 million baht

5. How many person engaged?

n l-l9persons

! More than 20 persoru;

{} 
6. Has your factory invested with foreiguer?

!No Copyright by Mahidol UniversityCopyright by Mahidol University
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! Yes (country)

7. What type of production of your factory?

lYour own brand name

EGeneric drug according to employers

lBrand name of Thai's emplovers

Ph.D. (Med. and Health Soc. Sc.) / 401

lBrand name of multinational company

8. What dosage fonns that your factory produce? How many formulas of each dosage

form?a

I

!Tablet

ECapsule

ELiquid

[Powder

llnjection

ECream & ointment

EOther

number of formulas

number of formulas

number of formulas

number of formulas

number of formulas

number of formulas

number of formulas

a

9. Did your factory export finished products to foreign countries?

[No

lYes (trade name)

(countries)

l-1Brunei

[Myanmar

nCambodia

EASEAi{ countries such as:

Copyright by Mahidol UniversityCopyright by Mahidol University
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!Indonesia

ll.aos

tlMalaysia

lPhilippines

!Singapore

lVietnam

! Middle East countries

n Europe

! South America

n Japan

! U.S.A.

D Other

10. Does your factoryplan to expand export to foreign countries mentioned below? If

your factory has some plan please fill trade name and the reasons.

Country Plan of export Reason Trade name

Yes No

o

I

1. Brunei

2. Cambodia

3. Indonesia

4. Laos

5. Malaysia

O 6. Myanmar

7. Philippines Copyright by Mahidol UniversityCopyright by Mahidol University
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I 8. Singapore

9. Vietnam

10. Other

a

11. Reat capacity of tablet production in 1998' ' " ' " 'tablet I yew

Full capacity of tablet produc'-on in 1998' " 'tablet I year

Reat capacity of capsule production in 1998' " " "capzulelyeu

Full capacity of capsule production in 1998' " ' " 'capzulelyeu

t

t
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Part2 consist of 2 questions : number 12 and 13.

12. Please fill in the blank especially with data of tablet and capsule production of your factory by markin g,/ n
production, dosage form and packaging. Packaging is filled by number. For strip pack please fill number

per ship such as l00xl0, or 25x4. Factory prices are state that whether include value added tax or not.

Production dosageform packaging p*k

lng capsule)

yes no " tab. cap Ship lmse

FU
O)

oaol
ts
D)t)

F)

H
CDo
E.
a+

Amorycitlin 500 mg.

2. Ampicillin 500 mg

3. Antacid

4.8 t4-t2

5. Bromhexine 8 mg.

5.Cefalexin 250 mg.

7. Cimetidine 400 mg.

, 8. Diclofenac 25 mg.

t t 9. Glibenclamide 5 mg.

10. Ibuprofen200mg.

I l. Ketoconazole 200 mg

12. Mebendazole 100 mg.

Fd
!
tD

E
x
AoA
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41
olo
;
l*)

o
0)o.
a
dto.
(D
u)

A)

o.o

FU

i,
e
(D

P
F)

o.
(D
A)

V)o
s)
ao

Ao(Jr

Production dosage form packaging Pack

ing

factory price

(bah0...........VAT

volume ofproduction (tabtet or capsule)

yes no tab. cap Stip loose I 196 t997 1998 t996 1997 1998

13. Nifedipine 5 mg.

14. Norfloxacin 200 mg.

15. Paracetamol 500 mg

l6.Piroxicam l0 mg

17. Propanolol l0 mg.

18. Ranitidine 150 mg.
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**",rt t##;;*Jiffi::i.'oduction cost (batrt) per I lot or batch of production or I unit of packing in lee6 to avoid

?f,ff#*'#*:il;:ffitrti:1,*1,:'.T1:ff*1:::*:Icuration domeslic resource costthat is economicar;u:*,n;*"J;s,,ilx1ffitil:f,**l:t*::i:{;;.;:rlH'::.".,i}-ff :::m",;?:'#'ff ',:ffi il;
flfffiJltffirtff,,?li::stpacking i,*,."^ioro,'"1,#ffi;i:ffT"ffi1?J,X"#?#[if 

ft;:,"Tl"l;?i3;prease
Sample of filling data in question 13.

X;T..,i*"1y,:*:lrl:r,,r,r1:.^r^"l gq, ptease fill onty items that your factory produced.

FO
s)

oa
o)
E
S)
U)

D)

Fl
(D
o

r+

FP: foil

Itr
rd
o
o.
x
soo\

LP = loose
l. name/packaging Amorycillin SOO mgn fr- ut I Amoxycuhso0mg /Fp trLp trFP trLP2. volume of productionn*Et 

", 
bat"h

(tablel or capsule)

r,u1!.t.u00 1,000 x 100

1 r yrvsserrurl {J(,st (oaoI,

3.1 active ingredient

domestic cost foreign cost qomesuc cost foreign cost domestic cost foreign cost

1,500 r)u
3.2 non-active ingredient )UU 50
3.3 packaging material )(r(,

100

raDor cost 200 20

.J urreg[ ovefttead 200
20

.o rnsuect overhead t00 l0
Nore: Domestic cost is value of d.orucsuc resource or
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Foreign cost is value of resource or raw materials that imported from foreign country such as active ingredients that are

imported by importers or dishibutors. These materials are not process to change their structure. Although they are repacked

they are categorized to be foreign cost.

Direct and indirect overhead cost are categorized by each factory.

11
E:o
;H)

OFl
D'o.
a.+tB
(!
U)

F)

ao
et,

FU

!,
(D

F
A:

p-
tJio
o)

ao
s,
(t)
P

5o\)

l. name/packaging D FP DLP trFP ELP trFP DLP

2. volume of production per lot or batch

(tablet or capsule)

3. production cost (baht) domestic cost foreign cost domestic cost foreip cost domestic cost foreign cost

3.1 active ingredient

3.2 non-active ingredient

3.3 packaging material

3.4 labor cost

3.5 direct overhead

3.6 indirect overhead
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Questions guide for in depth interview

l. what will be goals of your factory in next 5 years? what type ofyour factory?

a. formulation

b. specialization

c. research

d. export

2. What are the problems ifyour factory will increase production for self-sufficiency

or e4port to ASE^{II{ countries?

a. production aspect

b. technology

c. cost

d. marketing aspect

e. finansiallasPect 
:.

f. other

3. What is the cause of these problems?

a. production problem

b. marketing problems

c. financial problems

d. other problems

4. what agencies can zupport you in these problems? And what procedure?

a. Ministry of Commerce .

b. Ministry of Public Health

c. Ministry of Industry

]

I

a
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d. Ministry of Financial

e. Ministry of labor

fl Other agencies

If your factory will not expand export in next 5 years, what are the reasons?

If your factory will increase production for self-sufficiency and export to ASEAITI

countries, How average cost of production per unit do you think it will be changed?

l-crease Reduction No change

5.

6.

t l. operation cost of

production or export

2. raw material coat

3. domestic resource

utilization

4. packaging material

imported

5. domestic packaglng

material utilization

I

7.

8.

9.

a.

b.(}

How much the exchange rate that you want? Why?

How much interest that you want? ![/hy?

what tlpe of investment do you want if your factory will expand export?

One owner

Joint venture wth Thai's people

Joint venture with foreignerc.
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., 10. What items or pharmacological group of raw materials that you think that Thai's

manufacturers can produce? What are the reasons?

l l. What items or pharmacological group of finished products that your factory wants

to increase production for self-zufficiency or export and what are the reasons?

12. What are the reasons that you think that they make the manufacturers close down

their business?

t

i

I
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? Please mark / in the blank that match with your opnion.

l. Which elements of Internal envirom. ,nt are strength or weakness?

0 = it is not both strength and weakness.

I to 3 = it is sfength that the level is ascending.

-1 to -3 = it is weakness that its lwel is descending.

Internal environment

1. Internal image and prestige

2. Orgatizanon structure

3. Planning and control system

4. Delegation of authority

5. Communication network

6. Hierarchy of objective

7. Stategic management system

8. Ability of management team

9. Policy of head company

l0.Location of plant

2. How about operationmanagement inyour company?

0 = it is not both strength and weakness.

I to 3 = it is strength that tt.; level is ascending.

-1 to -3 = it is weakness that its level is descending.

-3 -2 -1

a

I

Operation Management

1. Operation cost

2. Use oftechnology

3. Raw materials cost

score

-3 -2 -1

I
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4. Adequate availability of raw materials

5. Efficient and effective equipment and machinery

6. lnventory control

7. Human resource in management

Appendix / 412

a

3. Which element in marketing and distribution of products is strength or weakness?

0 = it is not both strength and weakness.

1 to 3 = it is strength that the lwel is ascending.

-1 to -3 = it is weakness that its lwel is descending.

Marketing and distn'bution management score

I

l

-3 -2 -1

1. Market share

2. Disfibution system

3. Market research

4. Sales force productivity

5. price competitiveness

6. Business image

7. Human resource in marketing

8. Use of IT in operation

4. Which element in research and dwelopment that is sEengh ot weakness?

0 = it is notboth strength and weakness.

1 to 3 = it is strength that thi lwel is ascending.

-l to -3 = it is weakness that its lwel is descending,

R&D andEngineering score

-3 -2 -l

I

l. R&D facilities

2. R&D firnding

3. Development of new products

Copyright by Mahidol UniversityCopyright by Mahidol University
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a 4. Human resource in R&

5. Which element in personnel is strenglh or weakness ofyour company?

0 = it is not both strength and weakness.

1 to 3 = it is strength that the lrvel G ascending.

-l to -3 = it is weakness that its lwel is descending.

I

Human resource management

2. Trainingprogiuns

3. Reward system

4. Quality of corporate staffs

5. Cost of labor

6. Performance appraisal qystem

7. Turn overand absenteeism'

8. Favor system

l
Scale0 = noeffect

Scale 1 to 3 = increase opportunityby ascending.

Scale -1 to -3 = increase threatby descending.

score

6. Which economic indicator of Thailand that increase opportunity or threat in Thai's dnrg company?

Extemal Envirorunent

I

l. Gross Domestic Products

2.Per apitaincome

3.Inflation

4. Foreign exchange impact

5. Wage lwel

6. Raw material supply

score
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7. Manpower supply

Scale 0 -- no eflect

Scalel to 3 = increase oppornrnitybyascending.

Scale -1 to -3 = increase threat by descending.

Appendix / 414

t
7. Which social factor that increase opportunity or threat in opoeration ofyour company?

Social factors

1. Grou4h rate of population

2. Ecological impacts

3. Consumerprotection

4. Family size change

5. Distribution of population age

6. Population education change

7. Degree of unionization

8. How technology change affectyour compauy?

Scale0 = noeffect

Scalel to 3 = increase opportunityby ascending.

Scale -1 to -3 = increase threat by descending.

-3 -2 -1

I

*

Technological change

l. Ntaturity and volatitty of technology

2. Complexity of technology

3. Patents

4. Product R&D requirement

5. Process R&D requirement

6. Technolory transfer

-3 -2 -l

I
9. How politic and legal factor affect operation ofyour company?
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a

Fac.of Grad. Studies Mahidol Univ. Ph.D. (Med. and Health Soc. Sc.) / 415

ScaleO = noeffect

Scalel to 3 = increase opportunityby ascending.

Scale -1 to -3 = increase threatby descending.

a

Politic and legal

-3 -2 -1

1. Essential drug list

2. Purchasing regulation ofpublic heal'q center

3. Controlled price

4. Environment law ISO 14000

5. International standard ISO

6. Good Manufacturing Practice(GMP)

7. Tarifr

8. Value added tax( VAT)

9. Advertising law

lO.Government support

10. How economic factor of ASEAI.I c' ,IfiieS affect operation ofyour company?

ScaleO = noefu

Scalel to 3 = increase opportunityby ascending.

Scale -1 to -3 = increasethreatbydescending.

l

Economic index of ASEAN

l. Gross National Produa(GNP)

2. Per capita income

3. Population growth

4. Natural resource

5. Climate

6. Membership in regional economicblocks

-3 -2 -1

I
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Economic index of ASEANt
-3 -2 -1

a

7. Monetary and fiscal policies

8. Inflation

9. Taxation system

10. lnterest rate

11. Wage and salary levels

1 1. How international law affect opera"tn ofyour companyt

Scale0 = noeffect

Scalel to 3 = increase opportunitybyascending.

Scale -1 to -3 = increase thrcatby descending.

lnternational laws of ASEAN

1. Legal tradition

2. Patent,trade mark law

3. Law affecting business firrr

ll. How politic factor in ASEAN coul .ies afect operation ofyour company?

Scale0 = noeffect

Scalel to 3 = increase opportunityby ascending.

Scale -l to -3 = increasethreatbydescending.

I

ASEANpolitical factor

o

-3 -2 -l

1. Stability of government

2. Strength of opposition parties and group

3. Foreigupolicies

13. which cultural factor in ASEAII countries affect operation ofyour compauy?

Scale0 = noefregt
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Scalel to 3 = increase opportunitybyascending.

Scale -l to -3 = increase tfueat by descending.
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.

ASEAN cultural factor

-3 -2 -t

o

1. Customs, nonns, value and beliefs

2.Iarrg:alge

3. Attitudes

4. Religious beliefs

14. How aboutyour company when cor -rare each element with comp-dtors?

scale 0 = no advantage ordisadvantage

scale I to 3 = advantagebyascending.

Scale -1 to -3 = disadvantagebydescending.

Evaluation of rivalry among competitors

Entrybarriers

score

3

-3 -2 -1

1. Economics of scale

2. Product differentiation

3. Brand identity

4. Switching cost

5. Capitat for R&D requirement

6. Access to distribution channels

7. Access to late,st technology

8. Access to raw materials

9. Government protection

10. Experience effect cost

15. How about these elelments affect exitbarrier when compare with competitors?t
scale 0 =noeffect

Copyright by Mahidol UniversityCopyright by Mahidol University



Pagamas Maitreemit

scale I to 3 = affect exit barri"r by ascending.

Scale -1 to-3 = not affect exit barrier by ascending.

Appendix / 418

C

a

Exit barriers

-3 -2 -1

l. Asset specialization

2. Flxed cost ofexit

3. Strategic interrelationship

4. Emotional barriers

5. Government and social restriction

16. From evaluation competition in drug firms, How rhese elements atrect opration of yo'*r Uusinessi

Scale 0 = noeffect

scale I to 3 = increasecompetittivenessbyascending

scale -l to -3 = reduce competitiveness by descending.

Rivalry :mong competitors

-3 -2 -1

t

l. Number of equalitybalanced competitors

2. Industrial growth

3. Fixed or storage cost

4. Brand loyalty

5. Capacityincrease

6. Diversity of competitors

7. Strategic stakes

17. How these elements affect power of buyen?

Scale 0 =noeffect

scale I to 3 = increase power ofbuyers by ascaending.

Scale -1 to -3 = reducepoerofbuyersbydescending.t
Power ofbuyers
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-3 -2 -l

l. Number of buyers

2. Availability of substitutes of the industrial

products

3. Buyers sy[16hing cost

4. Buyers' threat ofbackward integration

5. Contribution to quality or service ofbuyers

products

6. Total buyers' cost contributed by the industry

7. Buyer 's profitability

18. How these elements affect power of :aw materials suppUersf

Scale0 =noeffect

scale 1 to 3 = increasepowerofsuppliersbyascending.

Scale -l to -3 = reduce power ofsuppliers by descen ding.

o

Power of suppliers

t

-3 -2 -t

1. Number of supplien

2. Availability of substitute for the suppliers,

product

3. Supplier's threat ofbadorard integradon

4. Industry threat ofbackrrard integration

3. Supplier's contribution to quality or service

ofthe industry product

6. Total industry cost contributed by zupplier

7. Imporant of the industry to supplier group

19. How availability of substitution drtrgs affect marketing@t
Scale 0 =noeffect
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scale lto3 =

Scale -1 to -3 =

Appendix i 420

t increase marketing competitiveness by ascending.

reduce marketing competitiveness by descending.

Availability of substitutes

-3 -2 -l

1. Availability of class substitutes

2. User's switching cost

3. Substitute producer's profitability and

aggressiveness

4. Substitute price value

C

Scale 0 =noeffect

scale 1 to 3 = increase competitiveness by ascending.

scale -l to -3 = reduce compeutiveness by descending.

20. How government action affect competitiveness of dnrgbusiness?

Government action

l. Industry protection

2. Industry regulation

3. Investrnent promotion policy

4. Consistence of policies

5. Capital movement among country

6. Custom's duties

7. Registration regulation and process

8. Foreign exchange

9. Foreign ownership

10. Assistance provided to competitors

-3 -2 -t

a

a
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Table 105 Economic data of ASEAIT{ counhies in.1996.

' Country Area

Km2

Population Population Numbeiof Real GDP GDP/Cap.

Growth 1US$)

(%)

GDP

(us$

Billions)

,TJ
$o
;
oH
D'r
a
.-+r
(D
U)

o)

Ao
C

( 1,000 ) growth labor

(%) ( 1,000 )

Exports

us$

million

Imports

us$

million

Current Exchange

Acc. Rate

%ofGDP I US$

Brunei

Indonesia

laos

Malaysia

Myanmar

Philippines

Singapore

Thailand

Vietnam

Cambodia

ASEAI.I

s,765 138

78,300

2,030

8,200

26,860

29,733

1,802

32,800

34,700

2.5

214,563

5.3

222.5

2.t

99.2

121.0

83.8

94.t

186.7

23.5

7.7

838.2

t7,377.0

l,l 12.5

437.5

4,686.1

4655.0

1,165.4

26,M1.0

3,1 I r.7

3il.7

7t0

t,736.s

2,608.9

49,8t4.7

3 13.1

76,703.0

E8s.6

20,543.0

125,006.7

55,770.6

6,800.0

4Q

338,U6

2,505.2

0,928.s

678.t

72,69t.2

t,829.2

31,88s.0

r3t,326.4

72,386.9

10,200.0

14000

366,430.5

1,9t9,3t7 200,000

236,800 4,800

329,758 2t,t70

676,577 45,570

300,000 71,900

@8 3,612

514,000 60,000

330,955 75,350

t81040 111633

4,313,820 482,707

3.1

1.6

2.4

3.5

7.8

7

8.5

5.8

5.7

7

6.6

9.37

7.4

7.2

-t.9

-3.4

-16.5

4.9

-0.28

4.5

15.0

-7.9

-t2.2

N.A.

-5.7

t.4t

2,383.00

920.00

2.52

s.85

26.22

l.4l

25.34

r 1,000

2624.1

2.3

i.s+

2.3

4.2

l.l

2.07

2.72

1.78

Fd

!r

(D

P
Ba
rrr
(D
A)

(A
o
r)
U)o

s
l.J
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Table 106 Form for collecting wholesale price of 11 selected dugs in foreign drug market.

Factory Price of the I I selected pharmaceutical products

Country

FU
A)

0q
F)

FTa

s)
Flo
(D
it

No. Name of drug Brand name Packing oompany Factory Price Wholesale price

( unit : ) (unir )
(100, 500 or 1,000 )

I Amoxycillin 500 mg. cap/tab.

2 Ampicillin 500 mg. cap./tab.

, 3 Antacid tab.

4 B l{-12 cap-/tab.

5 Bromhexine 8 mg. cap"/tab.

6 Cimetidine 400 mg. cap./tab.

7 Diclofenac 25 mg. cap./tab.

8 lbuprofen 200 mg. cap./tab.

9 Mebendazole 500 mg cap./tab.

l0 Norfloxacin 200 mg. capJtab.

I I Paracetamol 500 mg. cap./tab.

I

Note: company refer to the company who register the drug
'drd
o
o.
x
5
N)
N)
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Faculty of Pharmacy, Silpakorn University

Ampur Muang, Nakornprathom province

73000

date

Dear

Attachment Data from Delphi technique

According to intenriewing you on .. ... about current status

and forecast future model of pharmaceutical industry in Thailand. I 4r. already

aaalyzed by using statistical mode of each statements. In first colume of realization

and period of realizatiotr are value of your opinion. Second column of realization and

period of realization are value of samples. The last column of realization and period of

realizafisn are opened for you if you want to change your opinions.

If you have already comfirmed , please return this checklist to

me by using the envelop sent wittrin .. because I will repeat it again for the

precision of mode.

Sincerely yours.

c

t

.
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Checklist of future model of phar:naceutical industy inThailand by Delphi technique

Likelihood of realization 0 : lowest 50 = realization with condition 100: highest realization

Period of realization (year's time) 0 = present time or nearly future 5, 10, 20 years hence ( 5 : between l-5 year hence,

l0 : 5-10 years hence,2O = 10-20 years hence) >20: more than 20 years hence inf. = long time or infinity

FU
D)

oa
ol
B
D)a

D)

Hoo
tr

List /score Likelihood of realization Period of realization(year's time)

i,:.::,fibd,qi,,,.. 0 50 100 -,.,fiPde
lj!::::::l:l;iii;r:,:i:i!.::i:ir,:1. I r'':'r::: r ii:j:

.0 l0 inf.

l. Industrial aspect

l.l All factories received GMP certificate

1.2 Some factory me€t requirement ISO

1.3 Quality management system meet requirement of ISO or GMP

1.4 Sufficient member and quality of pharmaceutical and scientific personal

2. Operation

2.1 Specialization

2.,2 Environment and rapid quality control

2.3 Production of intemational marketing personals

2.4 Support in plant movement or machine adjusfinent

rd
rd
op
o.
x
s
N)
I
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List /score Likelihood of realization Period of reatization(year's time)

FrJ
!)o
;H)

o
o)r
a
dto.
oo

A:

oo
(<
E

FU

!r
?
oo.
A)

o.
)f{
(D
o)

(A
o
r)
(A
o

5
t.J
(.,l

{ffi; 0 50 100 iF.F o 5 l0 20 >m inf

3. Drug marketing competition

3.1 Product image is accepted in domestic drug market

3.2 Image of Thai's pharmaceutical product is accepted in foreigg

drug market

3.3 Brand narnU'is accepted in devetoping countries '

3.4 Free trade in domestic market

3.5 Intemational trade is promoted to be counter trade

3.6 Thailand is leader of ASEAN in drug export by increase export

value in 2003 to be 3 times of export value in 1997

3.7 Thailand is ASEAN leader in chemical export by increase export

,value in 2003 to be 3 times of export volume n 1997

4.,Production

4.1 Thailand is some finished drug production that accepted by

developing countries
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List /score Likelihood of realization Period of realization(year's time)

FO
F:

oa
ot
H
D)a

F)

+
(D
(D

inf.>20
..*ffin,'. 

o 50 100 i:i.:::t'fri6ilil:

l,i,,lll,lli:i,..,,,.,,,.,,,'

4.2 Thailand is hub ofsome chemicat production that accepted by developing

countries

4.3 Change the out ofdate machine !o increase productivity

4.4 Increase production to import substitute 50%

4.5 Production some oommercial raw materials for import substitution

4.6 Thailand is base of drug and medicinal herb o<traction production

4.7 Using domestic raw materials to produce value added pharmaceutical

products

5. Institurc for Developmsnt

5. I Institute for training of production technotory and quality mntrol

5.2 Quality assurance institute that co-ordinate with foreign institute

5.3 Information center of marketing and technolory of ASEAI.{

5.4 Funding to support and motivate exporteni

4.,Govemment action

6.1 Govemment promotc inyesfinent with foreigners for technology ransfer and

confidence

td
fcl
(D

E
x
stJo\
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List /score Liketihood of realization Period of realization(year's time)

0

5.3 Finished drug industry has investment promotion by modmum profit

in all regions

6.4 Stratery in promotion offpatent drug in Thailand and still used in

developing countries

6.5 Tor resfucturing and import<xport duties

6.6 Govemme,nt is leader in R&D

T. Collaboration ofpublic and private sector 
:

?.1 Cooperation between private sector and academic in technotory
:. ':.:rl' r '

transferand improvunent :'::iii":i' 'l,l' 
'.'''

: 1,t,,.,:., .l;:

7.2 Co-operation of public and private sector in expand foreign market . l r,:.r,l:rr 
,ri.

:':::':':';:
7.3 Cooperation of public and private sector in seeking raw material : I ,,, ,,r,,,.,

:r,:i:',
that high quality and low cost by purchasing large volume 

.,,t,t,,.1,,,tt,1,,:ttt,:

, : !:: lr',iil':t:iaii

7.4 Public and private sector co'operate to obviate export barriers .t;' 't,,ll, : ll,ll.,.:

':lrli ':'l: : ":llii:llll

7.5 Co-operation to exchange benefit beyond invesunent t:,i,,i::it ,,;,t,;i::.;:

::,t.ilt,:::::!.i:i:
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6.2 Govemment support using latest technolory and equipment
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Medical Social Science department

Faculty of Social Science and Humanity

MahidolUniversity Salaya

Nakornprathom province 73 000

March 
.u)000

Title: Focus group discussion in o'modern pharmaceutical development"

Dear

Attachment Focus goup iszues

The thesis of Mrs. Pagamas Maitreemit in "Potential for self-

sufficiency and export of moderm pharmaceutical industry in Thailand:Policy analysis"

will effect the improvement in developing drug manufacturers in Thailand io.Ih. future.

The researcher , one of the Ph.D candidate at Faculty of

Social Science and Humanity at Mahidol University, need to.collect reliable data fror.n

specialists by focus goup discussion in the situations, problems, limitation and strategy

of Thai's drug manufacturers.

You or your representative would be the value person in this

focus group discussion. I would like to welcome you at 13.00-16.30 p.m. ,27 March

2000 at Chainat Narendhoq l* floor building , FDA' Ministry of Public Health,

Nonthaburi

Sincerely yours

Asst. prof. Dr. Luechai Sringernyuang

t

a

;
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Schedule of Focus group Discussion

This is one part of methodology in the thesis "Potential for self-zufficiency and

export of modern pharmaceutical industry in Thailand: Policy analysis". This would be

result from brain storming both government and non-government sectors to promote

modern pharmaceutical products and reduce the import value in these topics.

1. None correspond policies of gcvernment.

- Limitation in policy and regulation

- Pricing policy

- Export promotion policies

- Restructuring industry policy

2. Confliction ofinterest that affect inforrration

- - Obstacle in development ofinformation base that is useful in pharmaceutical

industry development

- etc.

t 3. Tri-sectors alliance setting

- Development collaboration between three sectors such as public sector,

private sector and universities.

4. Other topics.

Schedule : At 01.00-04.30 p.m. at 27 Mucla2000. Chinat Narendhon Conference

room. l" building FDA. ,Nonthaburi.

01.00-01.30 p.m. Pre:enting the result of study potential of mo::brn

., pharmaceutical industry

0 I . 3 0-04. 3 0 p.m. Crroup discussion by moderator

t
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a

Government sector

1. Ministry of Finance - Director general of custom department or representator

2. Ministry of Commerce - Director general of economic cofirmerce department or

representator 
F

- Director general of export promotion department or

representator

3. Ministry of Public Health - Secretary-general of FDA or representator

- Direfctor of Drug Control Division and representators

- Director of GPO or representator

4. Ministry of University - Representator ofFaculty ofPharmacy

5. Prime Minister Secretary - Secretary-general ofBOI or representator

6. Ministry of Industry - Director general of Industrial promotion or '

representator

Private sector

l. Representator of TPMA - Dr. Ninsuwan Lilanrssamee

2. President of Industrial Pharmacy or representator

Moderator : Ruk Wongsakorn and Pagamas Maitreemit

ll

I

l

I

t
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Question guide for in depth interview of GPO

l. What is the GPO policies in modern drug manufacturing?

2. Does GPO have any project to oroduce raw materials?

3.If there is a suggestion for GPO to start not only raw material, production project,

but also herbal medicine. What are you comment?

4. Are there any effects after AFTA and WTO agreement now and ttre future

policies?

5. How prompt is GPO to be the information center among Thai's manufacturers?

6. Does the GPO have any zuggestion for ottrer org niTation in pharmaceutical

industry?

a

I

{}
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t 
Question guide for in depth interview of export promotion department

1'Pleasestatesomepoliciesinpharmaceuticalexport?

2.Departmenthasanydifferentstrategyofmedicinefromothersgoods.

3.Doyoupromotepharmaceuticalexhibitionabroad?

4. Under AFTA and WTO agreement do you have any differed policies?

5.DoyouhaveanyactionstonontariffbarriersamongASEA}{countries?

6. Is there any suggestion from your organization?

C

o

tr

Copyright by Mahidol UniversityCopyright by Mahidol University



Fac.of Grad. Studies Mahidol Univ. Ph.D. (Med. and Health Soc. Sc.) / 433

a Question guide for in depth intennew of BOI

l. Please state some policies to promote investment of pharmaceutical industry?

2. Why does the committee promote only raw material producers?

3. How do drug manufacturers receive investment promotion in all regions?

4. Are there any suggestions from your organizdisa?

t

o

I
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APPEI\DD( C

GLOSSARY

1. AsEAN(Association of Southeast Asian Nations )

ASEAI{ has been established on August,8lg67.It has been origurated from

economic cooperation to support in social, cultr.ral and scientific information include

management. Its objectives are construction the growth in life and peace of South East

Asiapeople.

ASEAi\t Free Trade has been established since 1992. Its goal is reducing

international t ritr of the members to 0.5% within 2003 and withdrawing non-tariff

bariers. There are 10 countries as its member such as Brunei, Cambodia, Indonesiq

Laos, Malaysi4 Myanmar, Philippines, Singapore, Thailand and Vietnam. P;i first step,
';'

the members must reduce tariffin each country to20%.

Reducing of tariffin its members affect finished pharrraceutical industry to fast

tack the tariff to 0.5% on January l, 2000. The studying of Thailand industial

association and Thailand development research institute (TDRD has categorized

pharmaceutical industry in the goup that can compete and extend export. The

weakness of this industT/ is high labor cost. The advantage of this industy is skilled

labors and product quality. Drug industry in Thailand is affected by AFTA as follow.

I. Taritr strucfige of raw m:rterials *ong the members. Active ingr.alients are

categorized in Harmonized System Code that have llYo tariffwhile finished products

have the some rate(table 60) . In the next 3 years, Thai manufacturers will gain some

I

c

t
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profit from tariff structure but are reduced market share by imported drugs from

developed countries. In the long term seriously price competition will be occurred from

the production of original produc,s in other ASEAI\I countries beside Thaiiaad and are

imported to Thailand. In this case reducing raw materials which can not be produced in

Thailand would strengthen Thai manufacturers and maintain domestic drug market

while extend e4port markets. Thai Pharmaceutical Manufacturers Association has

presented restructuring strategy in 1991 and 1993.

Table 60 TariffofAFTA members :m1997

l,

Product Finished

products

Raw material Excipients Equipm

o

SingaporelBrunei

Malaysia

Vietnam

Indonesia

Pffippines

Thailand

0

0

0-5

0-3.75

7-13

5-10

0

0-12

0

0-10

6-8

5-10

0

0-3.0

040

t0-15

10-15

0

1.2-3.0

t-5

15-30

3-15

5

*

tr. Non-TariffBarrier CI{TB). Thailand has high tariff so drug prices of domestic

manufaoturers are expensive. There are tro competition and development to extend

export market that make Thai manufacturers unready to compete with multinational

products. These measures will be abandoned. If Thai manufacturers cannot adapt, they

will lose their market share to imported drugs while exporters face the problem of
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NTB in neighborhood countries. NTB can be divided into 2 type one is technical

barriers and second is legal barriers.

III. Local content and AS.tAirI Content. Although ASEAN mem?cers have

reduced tariff to achieve free trade area but their products must be produced only in

ASEAI{ countries not less than 40Yo of F.O.B. price. In semi finished products or

imported raw materials to produce finished products for export to members' markets

are counted to be not less rhan 40% of ASEAI{ content or ASEA}.{ cumulative

content. This law promote raw material production in member countries-more than

import from other countries. The countries which have original resource will usually

have local content 40%. This factor indicates competitive advantage an{:eadiness.

.t
ASEAI.{ members cannot produce raw materials to compete in world market so ttrey

would import raw materials. There should have reliable guideline for inspection local

content and prevention claim among member countries. Dr. Ninzuwan Lilarassamee has

recommended strategic plan to drug manufacturers as follow

a. Construction sub-committee to export promotion. This committee has been

established to collaborate with export promotion department by improving standard of

laboratory for quality assurance exported drugs.

b. Improving central lab of LT{IDO AJIrIDP which is iiiiernational

organization that give technology, training and conzulting to pharmaceutical industry.

IJNIDO has laboratory study to quality control drugs so this organizalisn should be

subsidized.

t

t

t
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c. Construction of ASEAI'.I Consultative Committee for Standard and

Quahty (ACCSQ). This committee has been established since 1992 but it is not

available. It should set GMP and iSO direction that will be effective soon.

d. Investment promotion from BOI. Now BOI promote only raw material

producers but Thai manufacturers cannot produce yet because raw material production

use high technology and petrochemie industry in Thailand is still infant industry include

high capital so there is few producers that request promotion. BOI did not concern

TPMA requirement about investment promotion which has been applied.since 1991.

TPMA expected to extend drug export lr,zXI2and it is too late for BOI to promote.

e. Reducing the tariffof raw materials which cannot be produced in Thailand.

This activity will promote readir,ess in competition. Government should reduce this

tariffto 0.5% lmthe condition that tlese raw materials must be active ingredients of ttre

finished products that can be produced by domestic producers because local

manufacturers can produce in lower cost of production and can export ttrese drugs to

ASEAII drug markets.

2. Bioequivalence

Bioequivalence is the study nf therapeutic effectiveness between orig:&al product

and generic product to assure quality, standard and safety of generic products which is

registered. The procedure detemine that the producer must apply the Bioequivalence

protocol to FDA After it is approved, the producer can continue to operate.

Bioequivalence study must be operated in institute listed by FDA. The process must be

started according to FDA. Allowance. After Bioequivalence study protocol is

I

I

a
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approved by FDA, the producer must send the sample of this drug by the same process

as former drug registration. Then the producers car register generic drug after their

drug passed Bioequivalence study and they must show its result of biogquivalence

study with other application forms.

3. Govern m ent Pharm aceuticals O rgantzation (GPO)

Government Pharmaceuticals Organization (GPO)Government Pharmaceuticals

Organization (GPO) is state enterprise pharmaceutical factory. Its has value of

distribution 2,354.29 million baht in 1998, total cost of production 1,038.07,1,130.30,

1,344.83, 1,558.54 and 1,435.40 million baht in 1994-1998 respectively. Its cost of

production decrease from 1997 123.14 million baht or equal 7.90 percent.''iroduction

cost of pharrraceutical products is 1,039.90 million baht. At present it join to

investment with 7 factories. They are

l. General Hospital Products public company. Its products are parenteral solution

and dialysis solution.

2. United Pharma Antiniotic industry co.Ltd.. It has produces raw material used in

Ampicillin production.

3. That Watana Pharmaceutical Dextrose co.Ltd.. it has produced Dextrose

powder used in food and drug production.

4. Medical Supply Center co.Ltd.. It has distributed products of GPO and joint

venture companies to private channel.

5. Trial stage Allergy(Thailand) co.Ltd.. It produce antigen which used in allergic

treatment.

I

o

a
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6. Thai Herbal Medicine co.Ltd. that has produced herbal medicine.

7. GPO-Merrier Bioproducts co. Ltd. That has produced human vaccines.

4. SETC(State Economic and T.'ade Commission, Pharmaceutical Depactment)

SECT is the department of Ministry of Commerce of Chaina. Its function is

monitoring international trade by coordination with State Drug Administratioq Nation

Institute for the control of pharmaceutical and biological products (SDA) which is

under Prime Minister Secretary. They are the main agencies ttrat monitor raw material

quality which are direct controlled by the Prime Minister. From the visiting of Minister

of Public Health from Thailand for collaboration of puschasing raw materials. China

agetrcy agree to send product list of 64 raw materials that are in USP and QP standard

to Thailand Ministry of Public Health. After Thai FDA referred it to Thai drug

manufacturers to select the item of raw materials include some problems, Thai FDA

will return it back to China and progress contraction such as

a. Joint venture to establish ttre factory in Thailand to purify intermediate raw

materials or Thai FDA guide to see raw material production of Thai producers.

b. Joint venture to establish the factory in Thailand to purify intermediate raw

materials because Thai producers have enough potential while China prefer to support.

Thai FDA used to send weh-trained personnel to see China Factorie$to inspect

their raw material production. At present Thai manufacrurers use raw materials from

China so the attitude of using raw materials from USA or Europe should be abandoned.

China manufacturers have produced more than 1,600 item of raw materials and about

t

r
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two in three volume of production is exported to USA and Europe while the rest is

used in domestic production.

Thai FDA set a conference with factories that received GMP certificate to

cooperate in this project and give'rome recommendation to this project suclr as

- Thai manufacturers agree to purchase raw materials from Asian countries but

regional hospital division should adapt criteria to purchase pharmaceutical products in

public hospital by FDA is ttre coordinator.

- Thai manufacturers have recommended GPO for joint venture witi China to

produce raw materials. While GPO set the project to produce finished products which

private sector cannot produce zuch as vaccine and new expensive drugs but GPO

recommend the private manufacturers to collaborate among them because GPO fact the

problem of privatization.

- Thai manufacfurers recommend excepting equipment ta:q investment

promotion that FDA want the private sector to make the direction to continuing

negotiation.

- Economic of scale would be achieved if concern only in ASEAI.{ drug

market. Collaboration between local manufacturers and public agency by private

producers focus in business while FDA focu-s in quality control.

- There is few producers rvhich can study Bioequivalence. There ar;'.more than

400 items of pharmaceutical products under special monitoring program (SMP) in

2000 and they will expire from this program about 200 items but generic drugs can be

produced from local manufacturers and GPO only 8 items. Thai FDA try to promote

generic drug production by contraction with Australian institutes to analyze blood

t

3
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sample in bioequivalent study. The other way Thai FDA requests the collaboration of

local manufacturers to produce new generic drugs.

- Exhibition of pharmaceutical products from Thailand I foreign countries to

promote export is the good strategy but they expense high budget. FDA e$imate that

the budget of exhibition is about 20 millisa baht so Thai drug industry should start from

low expense process of export promotion.

5. BIMST.EC

BMST-EC is Bangladesh, India, Myanmar, Sri-lanka, Thailand-Ecsnomic

Cooperation. Guideline of operation in BMST-EC is as follow:

t

o

Cooperation aspect Activities usefulness

Investment and trade Co investment in raw material Reduction of import raw

productions,thai have high materials from otbir-region

volume usage to produce countries to produce finished

finished drugs, which have products.

high volume of consumption

in BMST-EC members.

Drug information Changing information about Drug consumer protection

exchange withdrawn items, counterfeit

drug, substandard products

and adverse drug reaction of

drugs.

a

t
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Cooperation aspect Activities usefulness1l

Personnel

development

Setting training courses and

demonstration agencies for

personnel.

The same quahty and skilled

workers.

Ministry of Public Health in Thailand has set cooperation guideline in

pharrraceutical products for BMST-EC as follow:

Cooperation activities objective Chair/Fo cal point countries
0

Prevention and Cooperation for prevents and

eradicationofthe eradicates allofcounterfeit

counterfeit products drugs in this region.

Thailand ( Drug Control Division,

which has financial zupported from

WHO to establish center for these

activities and coo'.'djnrte with

Cambodian border part center.

These cooperation will be extend to

Myanmar and Laos in the future.I

t

Harmonization on

Pharmaceutical

Registration and

MutuaI Recognition

Agreement

Collab oration on technology,

Share resource person which

is scarce in this region to gain

maximum benefit, promote

international trade zind

pharmaceutical industry

development in this region.

Thailand is co-chair on

Pharrraceutical Harmonization of

this region that has already been in

ASEAII countries.
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i Cooperation activities objective Chair/Iocal point countries

I

Clinical Trial Study in

this region

Development potential in

clinical trial study in this

region for drug consumer

protecti. . i-especially new

drugs.

Thailand, because of experience on

clinical trial study, zuitable

infrastructure, adoption of ICH

GCP. Furthermoro.Ihai FDA is

coordinating with other agencies to

develop to be center of clinical trial

study of ASEAN countries.

GMP's Inspection Development and

improvement GMP inspection

guideline to be international

standard.

Thailand, because Thai FDAwill

adopt WHO GMP guideline to be

the law and its workers have trained

in Sweden and Auretralia institutes.

Otherwise they were trained by

specialists from foreign countries.

* 5. Investment to .

produce API (Active

Pharmaceutical

Ingredient)

6. ISO(The International Orga;iization for Standardization) 
!

ISO is international organizatton on standard. Difference between ISO 9000 and

GMP are as follow:

a. GMP address level of education of all workers.

ar
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b. GMP address hygiene of drug production personnel.

c. GMP focus from location selection to maintenance.

d. GMP focus on details of quality control and stability study.

e. GMP strict on all batch of production if any batch is found some defectioq it

must be recalled and eliminated.

f. GMP strictly control in parenteral products.

Aspects which GMP standard does not concerned are

a. Cost and price

b. Accounting system

c. Locations of laboratory room that whether it is in the plant or other plant.

d. Satisfaction of consumer

e. Focus on preventive actio, .more than improvement process

(Monchulee Nitipon, 1999: )

7. CEPT( Agreement on the Common Effective Preferential Tariff)

Minister of Ministry ofFinance has announcement of reduction and exception

some tarifffrom Agreement on the 6s6a1sn Effective Preferential Tariff(CEPT)

Scheme for the ASEAI{ Free Trade Area(AFTA)l and consenzus of Protocol to

Amend the Agreement to the Common Effective Preferential Taritr(CEPT) "Scheme for

the ASEAIT{ Free Trade Area(AFTA)l point 3.2 . this point is stated that these items

which are reduced or excepted the tariffmust have the certificate of ASEAI'I countries

source of production according to agreement of raw material source. Most of active

l

\

\

\
\
\
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ingredients in drug production will be reduced their tariffto be 5 percent from 2000-

2003.

8. United Nation Industriat Development Organization (IINIDO) 
j

UNIDO is the organization is established beyond United Nation. It objective is I

development pharmaceutical industry in Thailand. In 1991 UNIDO imPlemented ttre

pharmaceutical technology service center (PTSC) by agreement between TPMA and

Chulalongkorn University as a program of the Thai government and- UNDP. Its

objective are

a. Ensure that the quality of locally manufactured drugs meet international

standards and there by enhances their exportability.

b. Provide laboratory service to the industry

c. Organize consultancy servi.:es and prcvide technical assistance to the;ndustry.'

o
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