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8. METNODS USED IN STUDY

To assess the major therapeutical requirements in Iran, we utilized the
Government data, which provides a gross picture of the total demands. We aleo
analyned dats in the United States for comparative purposss, but tempered our
analysis to reflact local conditions in Iran.

We also obtained detailed specifications on the use of pharmaceuticals for
the Netional Iranian Oil Company. This extensive description of pharmaceutical
use for a selected population sampie was very useful. We recognize that the oil
compeny’s data cannot be extrapolated for the total country, but did employ it
lohpktuuofphumuuuhinlrmmwhntmybecludﬁdam
optimized environment. That is, the oil company provided the best health care
for its personnel and its dependents free of charge. This information was very
useful to project the demands in an optimized situation. It also gave us more
definitive information on the incidence of disease and the pharmaceuticals used
to treat the various conditions.

cal manufacturers, Government officials and practitioners in retail pharmacy, we
developed sufficient information to structure an analysis of the Iranian pharma-
ceutical sales by therapeutic classification. This analysis represents manufac-
turers’ sales of pharmaceutical products used in lran. Although this classification
does not reflect an exhaustive market survey, it represents the importance of
various therapeutic classifications and as such proved a useful tool for our

analysis.

We aleo recognised that not sverybody in Iran receives health care and that
oven among those receiving health care, different groups will have different
aseds. This seme situstion exists throughout the worid, however. Thus, we
compared U. 8. per capita expenditures for pharmaceuticals with those in lran to
et a better understanding of Iran’s future needs. We also utilized the
sxponditures for the oil company personnel as a reference point in describing the
curvont optimum situation in Iren. We analyzed the current use of pharmaceuti-
cals and the therapsutic needs to develop our future forecast.

C. PINDINGS AND CONCLUSIONS

I. The volume ofﬁnmmmmhknmhmlmmﬂw
dbout SO% from 1341*(1962) to 1348 (1966) but since that time has remained
ensentially constant at approximately 3000 milkion Rialks® (340 million) per year.

*See Agpendix B fer comperieen of iranion and Gregorien celenders end iranien and U.B.
ourenay.
I-2
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2. In contrast to imported finished pharmaceuticals, local production of
pharmaceuticals has climbed from 150 million Rials ($2 million) to 2200 million
Rials ($29 million) during the period of 1341 (1962) to 1349 (1970).

3. Including additional pharmaceuticals imported by the National Iranian
Oil Co., the Armed Forces, the Red Lion & Sun, and the Workers Social
Insurance Organization the total 1349 (1970) consumption of pharmaceuticals is
estimated to be 5370 million Rials ($71.1 million).

4. Continued population growth, increasing urbanization, rising national
income, improving levels of education and literacy, and expanded medical
services all indicate that the market for pharmaceuticals in Iran will continue to

develop rapidly during the next 10 years.

S. The 1354 (1975) Iranian pharmaceutical market is estimated at between
8600 million Rials ($115 million) and 9500 million Rials ($125 million). The
corresponding estimates for 1359 (1980) are between 13,900 million Rials
($185 million) and 16,700 million Rials ($220 million).

6. While increased requirements can be met Ly increasing levels of imports,
it would be preferable to meet these increased requirements through domestic
production. Domestic industry has the following advantages for Iran:

® Pharmaceutical formulation industries normally have a very high
national beneflt ratio in developing countries, with typical ratios of
gross benefits to cost of from 2:1 to 6:1. In other words, the national
resources employed in pharmaceutical formulation produce from
100% to 500% more national income than they formerly produced.

®  Local production of pharmaceuticals saves foreign exchange.

® Local production gives rise to other industries and gives additional
training and opportunity for Iranian manpower.

7. The current total investment in pharmaceutical production facilities is
estimated to be approximately 2,000 million Rials ($26.5 million). At present
this investment is producing over 2,000 million Rials of pharmaceuticals but
ultimate production should reach 6,000 million Rials. The industry could thus
supply 90% of the 1351 (1972) requirements of Iran, but only about 40% of the
estimated 1359 (1980) requirements.

8. Additional investment of approximately 2,500 million Rials ($33

million) will be required for expansion of present plants and for additional new
plants to satisfy 90% of 1359 (1980) pharmaceutical demand.

I3
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9. To satisfy the requirements through domestic production, action is
needed by both government and industry.

10. To satisfy the 1359 (1980) pharmaceutical requirement, S7 products
in 10 categories have been selected for possible formulation. Most of these
products are at present being manufactured in Iran and the others could be
manufactured in the type of equipment now installed in Iran.

I1. Many active medicinal ingredients are required in small volume in Iran
and basic manufacture of individual ingredients is not economically feasible.

12. Synthetic organic medicinal ingredients may be made in a muit
purpose plant that could make several medicinal ingredients.

13. An impediment to the establishment of a multi-purpose medicinal
plant is the profit limit of 12% on capital because the same type of plant could
be used to make other materials which are not under profit control.

14, If the government can offer encouragements to the industry, a
multi-purpose plant to manufacture simple organic chemical medicinals warrants
a detailed feasibility study. Preliminary suggestions for the plant layout and
operation have been made.

18. A pharmaceutical formulation plant to combine existing governmental
production units has been described.

D. RECOMMENDATIONS

On the basis of our study we make the following four major
recommendations:

I. The Iranian government should not erect government plants to produce
the large requirements of pharmaceuticals needed in the coming decade.

2. The government should encourage private industry to invest in the
required plants and plant expansion needed to meet Iran’s pharmaceutical needs.

3. A detailed feasibility analysis of the suggested multi-product medicinal
ingredient plant should be made to select the products to be manufactured and
to select the most suitable companies for its operation.

4. If the government desires to continue its smsil scale pharmaceutical
manufacturing operations, they should be combined in a well-run plant
employing good manufacturing practices snd optimum quality control following
procedures recommended by the World Heslth Organization (WHO).

I-4
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In addition to the major recommendations, the following recommendations
are sugpested to help meet Iran's future pharmaceutical needs.

Industry and government must cooperate to insure the production of
pharmaceuticals that are equivalent to those previously imported.

Good manufacguring practices and excellent quality control proce-
dures must be established by industry and monitored by government.

Industry and government should cooperate to counteract counterfeit-
ing and smuggling.

Government should streamline plant licensing procedures to avoid
costly delays in putting plants into effective production.

Government should continue to monitor prices, but should not be ss
deeply involved in setting prices for individual dosage forms.

The government should establish an effective plant inspection group
and improve the government pharmaceutical testing laboratory.

Government should simplify import licensing and control procedures
to speed up delivery of raw materials and thus reduce the required
inventories.

Government should decrease some of its present regulation of the
production of pharmaceuticals, but increase control of certain aspects
of the dispensing of pharmaceuticals to the public.

Development programs should be initiated by industry to improve
formulations, containers, packaging, labeling, and distribution meth-
ods to produce products better suited to the climate of the country
and the needs of the people.
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H. THE PHARMACEUTICAL INDUSTRY IN A DEVELOPING COUNTRY
A. GENERAL DESCRIPTION OF THE PHARMACEUTICAL INDUSTRY |

For the purposes of this report it is not desirable to present an exhaustive
description of the pharmaceutical industry, but the following brief description
will serve to clarify terminology.

In talking about pharmaceuticals, we are empbhasizing that activity which
makes available a stable, useful dosage form of an active therapeutic substance.
The main function of the pharmaceutical industry is to provide the delivery of
the therapeutic substances. We emphasize this distinction to contrast the
pharmaceutical industry with the chemical industry whose function is to
synthesize various chemicals which may be useful in a variety of applications. It
is true that the pharmaceutical industry may integrate vertically and become
involved in the synthesis of active ingredients, but its major function is to
prepare the tablets, injectables, ointments, capsules, etc. to provide what is
needed, where it is needed, when it is needed.

The production and sale of pharmaceuticals may be outlined as a series of
four steps:

1. Research and Development. New drugs are discovered and developed
by research laboratories (principally those of the pharmaceutical
industry itself but also those of government and educational insti-
tutions). After clinical trials and government approval the drugs are
ready for general production and sale.

2. Manufacture of Active Ingredients: At this stage, the basic active drugs
used in medicine are produced in bulk. These drugs can be categorized
according to their principal ingredients as follows:

(a) medicinal chemicals (such as aspirin and anthelmintics), inorganic |
chemicals (such as magnesium sulfate), fermentation products
(such as penicillin and tetracycline), botanicals (such as quinine),
and drugs from animal sources (such as insulin).

(b) biological products, including vaccines (such as smallpox vac-
cine), toxoids (such as tetanus toxoid), serums (such as tetanus
antitoxin), and products from the human blood (such as plasma).

3. Formulation and Packaging: The basic drugs which are manufactured
in bulk are formulated into various dosage forms such as tablets,

1I-1

Arthur D Litde Inc




- G & G & b O b B S s e e 9 .

[TEPCO FILECO!Y

Wmu NEEDS OF THE

01923

(12

IRANIAN PHARMACEUTICAL mousnij

report te
UNIDO

Arthur D Little Inc.




ointments, syrups, lotions, injectable solutions, etc. that can be taken
by patients easily and in accurate amounts. The formulated products
are packaged in appropriate containers.

4. Pharmaceutical Marketing: Pharmaceutical advertising and market
promotion for a given product are aimed at physicians and pharma-
cists when the product is dispensed principally by medical doctors or
by a pharmacy on a doctor’s prescription. When the product is a home
remedy that is usually purchased by the consumer without consulting
the physician, advertising and promotion are also aimed at the general
public.

The larger, established pharmaceutical companies engage in all four
functions — research, manufacture, formulation, and marketing — although these
may be carried out by separate divisions, often located many kilometers apart.
Other companies, however, specialize in only one phase, such as manufacturing
medicinal chemicals in bulk or formulating pharmaceutical products from
purchased raw materials.

B. DEVELOPING COUNTRIES
1. Development of the Product Line

In any country desiring to produce its own products, the first pharmaceuti-
cal ventures usually involve the third and fourth steps listed in Section
A: formulation and marketing. Manufacture of active ingredients is only added
when a substantial market is assured. The formulation and marketing functions
allow the greatest return on investment and greatest value added in the total
four-step procedure. The research and development phase usually is undertaken
only when the industry is well established because cost of research and
development and risks of research failures can only be supported from an
ongoing, profit-producing operation.

In the initial stages of industry establishment, steps one and two are
normally supplied by licensors or joint venture partners.

In considering the type of products that can be most advantageously
produced by a new venture it is readily apparent that tablet formulation is a
practical initial phase. An embryonic pharmaceutical industry, especially in a
developing country, typically begins by formulating tablets. Not only are tablets
the most widely used method of administering medicines, but they can be
produced by relatively simple processes. Tablets are made by compressing solid
medicinal substances into shape. Sometimes the only substance in the tablet is

Arthur D little Inc




the active ingredient itself. In other tablets an inert substance such as lactoss is
added to the formula to bring the tablet up to a convenient size and weight.
Other ingredients may be added to cause the tablet to disintegrate more rapidly
when it is acted upon by the gastric juices. Some tablets are coated with sugar,
pelatin, or a dispersible plastic to mask the unpleasant taste or odor of the
medicine, to protect the ingredients against air and moisture, and/or to control
the site of disintegration. Any of these processes can be adapted and used in a
newly eatablished venture.

Ointments and oral liquids such as cough syrups can be easily included in
the product line if market conditiona are favorable. Later, nasal solutions and
ophthalmic solutions can be added, because they m:-y be produced under
‘“semi-sterile” conditions with antiseptic ingredients added to inhibit microbial
growth.

Plants for sterile production of injectable pharmaceuticals are more costly,
more complex, and difficult to run. These plants require much more extensive
laboratory teating procedures including microbiologica! and animal test methods.
Moreover, the market for sterile products may not be large enough to support
many firms in the economical production of these pharmaceuticals. Consequent-
ly, such products are the last to be incorporated into a pharmaceutical product
line.

2.  Reguistion of the Pharmaceutical industry

The production and sale of pharmaceuticals have become increasingly
regulated in recent yearn.

Regulation is both internal — by the company itself, and external — by trade
associations, pharmacopoeia organizations, and government agencies. In the
United States the principal interest of the government has been the safety and
efficacy of the pharmaceuticals. Accordingly, only the very earliest research
investigations may be done without involving participation of the Food and
Drug Administration. From that stage through all other phases of research,
development, active ingredient production, formulation, packaging of products
and markcting, the government exercises strong controls.

In many countries, prices are determined by the manufacturers in a free
market. In other countries varying degrees of price fixing by the government are
employed.

In developing countries, regulations are usually imposed at a very early

stage in the industry’s development. Often, however, these regulations are overly
restrictive and as a result they impede the development of the industry.

13
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IlI. CONSUMPTION OF PHARMACEUTICALS IN IRAN
A. PRESENT CONSUMPTION OF PHARMACEUTICALS
1. Imported Pharmaceuticals

Several groups both inside and outside the lIranian government have
attempted to gather exact data on imports of pharmaceuticals into Iran. Each
group has had the same difficulty — the import figures include within individual
import classifications not only finished pharmaceuticals in consumer packages
but also active ingredient raw materials, inactive raw materials, and packaging
materials that are destined for local production of the pharmaceuticals. The
older import figuresmainly represented finished pharmaceuticals, but in recent
years the figures have reflected an increasing but unrecorded content of mate-
rials destined for local Iranian production. In one attempt to overcome this
difficulty, the Plan Organization estimated the percentage of imported materials
used by local manufacturers and, from the figures on local production, cal-
culated a correction figure. This correction figure was subtracted from the
import figures to give an estimate of finished pharmaceutical imports. The
volume of locally produced pharmaceuticals was then added to obtain a total
for pharmaceuticals available in Iran.

Additional import classification categories would permit the figures for
finished pharmaceutical products to be obtained directly. Although this
suggestion has been made, it has not been implemented. ADL therefore has also
made estimates to correct the import figures and thus avoid double counting
materials going into local production.

Interviews by ADL also disclosed that some organizations import pharma-

" ceuticals into Iran under conditions that may result in no record of these imports in

the usual import statistics. ADL believes that the following organizations import
pharmaceuticals that have not been reported, or not completely reported, in
import statistics: (1) Iranian Armed Forces, (2) National Iranian Oil Company
(N.L.O.C.), (3) Red Lion and Sun, and (4) Workers Social Insurance Organization
(W.S.1.O)).

While the armed ‘forces obtain some of their pharmaceuticals through the
Imperial Iranian Pharmaceutical Institute, the large majority apparently is
imported directly without customs duties and without records being made by
the customs services. ADL attempted to obtain the total value of pharmaceutical
imports by the armed forces but was requested by them to estimate these
figures. We have done this on the basis of the estimated number of men in the
armed services plus an equal number of dependents and have assumed a per
capita pharmaceuticals cost of 225 to 265 Rials ($3.00 to $3.50). The Eco-
nomist of October 31, 1970, estimated the total manpower of the Iranian

18]
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Armed Forces at 166,500. With dependents, ADL estimates that medical cover-
age is extended to approximately 350,000 persons. At 225 Rials ($3.00) per
capita the pharmaceutical purchases of the Armed Forces would be approx-
imately 80,000,000 Rials ($1,050,000) and at 265 Rials ($3.50) the correspond-
ing cost would be approximately 93,000,000 Rials ($1,220,000).

In 1969 the N.1.O.C. imported approximately 38,000,000 Rials ($500,000)
of pharmaceuticals and the Red Lion and Sun imported approximately
58,000,000 Rials ($770,000) of pharmaceuticals. Neither of these organiza*ions

pays any import duties and the sums apparently are not recorded in the import
statistics.

In 1969 the W.S.1.0. purchased 100,000,000 Rials ($1,320,000) of phar-
maceuticals of which approximately 35,000,000 Rials ($465,000) were im-
ported directly without duties. Again, this group of pharmaceuticals apparently
may not be counted in imports.

Imports reported by the Ministry of Finance are shown in Table I1i-1.

TABLE Wi-1
PIARMAORUTICAL IMPORTS® INTO IRAN BY YEAR
{in thousends of Risk)
Yew Yoo
Porsion Qragprign
1341 1982/3 1,087,930
1342 1083/4 2,100,384
1343 1004/ 2,401,018
1244 1988/ 2,919,080
1346 1000/7 3,177,648
1248 19878 3,322,500
1347 10088 3,381,448

*Doss not include direct imports by Iranien Armed Servioes,
N.LO.C., Red Lion and Sun, and W S.1.0.

Soursss: Yearbooks, 1341 to 1347, Foreign Trade Stetistics of
iran, Burssu of Statistics, Ministry of Finenoe.
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2. Locally Produced Pharmaceuticals

At present the majority of the products on the pharmaceutical market in
Iran are supplied by imports, but an increasing portion of the market is supplied !
by local production. Although there are a large number of small manufacturers,
the major production is supplied by 16 larger pharmaceutical plants. Most of
these 16 have been established in the past ten years and have strong technical
and/or financial connections with international pharmaceutical companies.

Data on the individual large plants are listed in Table III-2. Iranian
production by these plants was 751 million Rials ($10 million) in 1346
(1967/68) and 1269 million Rials ($16.8 millior:) in 1347 (1968/69). Taking
into consideration the size of the new plants and start-up problems, ADL
estimates that 1348 (1969/70) production and 1349 (1970/71) production will
be approximately 1550 -nillion Rials ($20.5 million) and 2000 million Rials
($26.5 million), respectively.

3. Total Present Consumption of Pharmaceuticals in Iran

As noted in Section A. 1, the finished pharmaceuticals imported by Iran
may be estimated by subtracting the estimated raw material consumption of the
local pharmaceutical manufacturers from the import figures. For this purpose we
have assumed that the raw materials and packaging materials imported for local
production of pharmaceuticals are equal to 30% of the total value of local
production. l.ocal production estimates for the years 1341 to 1345 (1962 to
1966) are from the Plan Organization and those for 1346 to 1349 (1967 to
1970) are by ADL. Th. latter figures are based on the production of the 16 large
manufacturers and an estimate that these 16 are now making about 90% of the
Iranian production in terms of monetary value.

Estimates of the total value of finished pharmaceuticals, both imported and
locally produced, are given in Table 111-3. The 1349 (1970) total of 200 million
Rials ($68.9 million) does not include an estimated 166 million Rials ($2.2
million) imported by the Armed Forces, the N.1.O.C., the W.S.1.0., and the Red
Lion and Sun. The 1349 total would therefore be approximately 5370 million
Rials ($§71.1 million).

From the figures in column (e) of Table 11I-3, it is apparent that the annual
rate of growth of total pharmaceutical products from 1341 (1962) to 1349
(1970) was 12%. The rate for the last five years, 1344 (1965) to 1349 (1970),
has been at a slightly lower but constant rate of 10.8%.

11-3
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TABLE IN-2

WVESTMENT AND SALES DATA ON LARGE

PMARMACEUTICAL PLANTS IN IRAN

{in miltions of Risls)
investment Seine
Equipment end Your of
Nome of Piom Totn! Mashinery Swrt-vp 19 1
Beyer Phorme iren L 1340 ® o
Borlimed iren n 13
Cysramid — K8C 167 M 1368 120 153
Derou-Pakheh 1, o 1342 7 1/ ]
Don Baxter iren » ] »
Doper 12 "
iren Hoschat ” » 1347
iran Merek ®0 L 130
iren Organon L ” 1308 » ”»
Lepotit iren ” ” ”
Porke-Davie o 3 147 L,
Pliaer lron L M 15408 _J
Sonati-Pore . e 139 ] [
Sauibh & Sons of iren L 12 1947
Tohron Chimie ® | 139
Totéary - - - e
Townk _ ” 1209

*ADL belioves e figures may include some NOn-SRermeseutiosl Ivesments.
Ressarch Contre for industriel and Trede Development, Minietry of

Sowes: Dr. Alevi,
Soonemy
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in general, the demend for pharmacenttcah » ter will metea Sovause of
incresses in populetion. urbenizetion. mceme ond iwvedr of eduvetinn. ond
bocause of improvements in health care delivery

1. Pepuistion Tronds

The determination of popuistion trends in leen her Boen complioated Oy
the fact that only two consuses of populstian heve boen held e font i 1308
(November 1956) and the swcond in | 343 (November 19883 The 1308
population wes given s 18.954.704 and the | 343 populetion o lated o
25,781,090. If both of these figures are cormect. e snnusl papuletinn Metoen
was approximately 3. 1% However. there & graerel quement thet Bhe fout
census understated the population of irsn becousr of the Sfcuily I cunting
many of the nomadic prople and prople m remole sreen Nt 0 folt thet e
second census is more nearly correct. but  alse mght e dighth e fue the
SAMe reasons.

The uncertainty of the two census figusres has ied 10 considessbly vasinness
in the assumed populations for these two pertade and « arreepanding $iffvesnces
in figures for annual population increase The “Fourth Netunal Drvelupment
Plan" (published in 1968) quotes a figure of 2 &% whiir more reconth many of
the government agencies have been using s Aigure of ) 827 per snnum The bhen
Statistical Center in the Plan Organization has ueed ¢ growth rate of 1 Y
projecting population figures to | 349 (1970) See Tabir 104

We have projected lranien populstion ot 2827 1 0% end ' 2% (Pgum
HE-1). In this report we use the projection based on ) A2 ohuh o B Agun
currently used by the Ministry of the Economy It » owr 1 ngrestee the! b
rate is conservative and the other populstion figures arv wesd o ghve uppee mth
to figures based on per capita consumption of pharmessutivah

Despite the different growth rates, two fachh vland ot Fomt e
population is increasing substantislly Second. s Mgt perevatep of e | S
population  SS% according to the lran Statsstical Conter w0 e O 1 your
e proup. Since the populstion is young. and umce better hoallh cam W
lowered the death rate. s high growth rate mey be snticipated fur wvesel yoan
to come before birth control programs have » sgneficent ofiogt

1. Urbanisstion

At the time of the 1333 (1956) consus. the when papuintion made up sab
approximately 29% of the total papulstien n 1348 (19000 e whee
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FIGURE H1-1 IRANIAN POPULATION EXTRAPOLATED AT RATES OF 2.82%, 3.0%, AND 3.2%
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population had risen to 38% of the total. The Plan Organization has projected an
urban percentage of 43% for 1351 (1972). We estimate that by 1359 (1980)
$0% of the population will be settled in urban areas. City dwellers, of course,
have greater access to and make greater use of medical services, both government
and private, and are reached much more easily by the pharmaceutical

distribution system.
3. National and Per Capita Income

In countries where a government provides very little in the way of medical
care or pharmaceuticals to its population the level and distribution of individual
income is a very important factor in drug purchases. In Iran, however, where
many medical services are provided by the government, the national income
provides one important index for the ability to purchase pharmaceuticals.
Although many rural areas in Iran have a per capita income of less than 4,000
Rials per year, these people increasingly are cared for by the Health Corps and
other health centers. Accordingly, they will consume more pharmaceuticals than
would be indicated by their low income level. (Table 11I-5). Moreover, the
national income (at constant price) is expected to increase at a rate of
approximately 10% per year, a growth rate we believe to be realistic, especially
in view of the fact that oil revenues are expected to increase during the coming
year (Table 111-6).

4. Educational Level and Literacy

His Imperial Majesty the Shahanshah Aryamehr has taken strong action to
improve the educational level and literacy level of the entire country. Not only
has the number of children going to regular schools increased, but a Literacy
Corps has been formed to operate in rural areas which have been traditionally
lacking in school systems and National Anti-Illiteracy Committees have been
formed to operate in urban centers and selected rural areas.

In 1337 (1956) only 14.9% of the population was literate as contrasted to
28.1% in 1347 (1966). By the end of the Fourth Plan in 1351 (1972) more than
30% of the total population and more than 50% of the urban population are
expected to be literate. As Table 111-7 indicates, the number of pupils in the
primary grades is expected to more than double in the ten-year period from
1341 to 1351, while the number of pupils in the secondary schools is expected
to quadruple. Although numerical ratios relating educational level and consump-
tion of pharmaceuticals have not been demonstrated, past experience indicates
that as the educational level of the population rises, and literacy increases, more
people will recognize the importance of modern medical treatment and the role
of pharmaceuticals in good health programs.
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TABLE 1-8
PASY AND PROJECTED PER CAMTA NOoOME
N MALS AND U.S. DOLLARS BY YEAR [}

A e
130 10801 14570 193
13 1908 14,847 194
1342 1000 14960 19
1348 1004 18,32¢ 23
1344 1908 16,000 i}
198 1008 17,480 m
130 1997 18,900 )]
1% 1008 19,990 204
1268 1970 (Projected) 22,080 0
1304 1078 (Projected) n,710 40
1999 1000 (Projected) 43,790 00

Sauren  Ministry of Economy for years 1340 1o 1347
Prajoctions fer 1340 (1970), 1354 (1078) and 1380 (1900) by Arthur D. Linly, ins.
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TADLE -8
NATIONAL INCOME AT CONBTANT PRICE
{in Diltions of Risls and U.8. Dellerns)
L S A
130 1901 %6 4.7
1344 1908 3529 a4
134 1083 u0s 4.0
14 1904 2 49
1904 1908 s .4
19 1008 N3 90
190 1087 4003 4.0
" 19808 s 9
19 1970 Projected ans o
1904 1976 Projected 10 123
1300 1080 Projected 17908 T} ]

Gowex Ministry of Economy fer years 1340 % 1347
Prajections for 1340 (1079), 1384 (1078) and 1300 (Y689 by Arthur O. Lintl, ine.
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5. Health Care Systems

To determine the market for pharmaceuticals it has been necessary to study
in depth the delivery system of health care in Iran and the plans for such
systems. Only through a full understanding of to whom, how and where health
care is delivered can such an assessment be made.

a.  The Rural Population

More than 16 million lranians live in a rural setting scattered through an
area of over 1.5 million square kilometers. Only 250 of their 54,000 villages have
populations ranging between 2500 and 5000. About 38,000 villages have
populations of less than 250.

It has not been possible to provide health care at every one of these villages.
The distances involved, the sparse population, difficulty of access, inadequate
housing, low socio-economic levels and other considerations made it unattractive
for physicians to settle there. Furthermore, even if a physician were stationed in
a village the people in the outer areas of the district served by the village would
still have difficulty reaching him. When clinics were established it was noted that
patient visits arc in inverse ratio to distances from the clinics. Patients living far
from these clinics would visit them only when acutely ill. The solution was to
make health-care services mobile.

b.  The Semi-urban Industrialized Areas

Throughout lran, industrial and other organizations employing large
numbers of workers have established their own medical services. These services
operate hospitals and clinics for the benefit of employees and dependents as a
result of special arrangements between these industries and the Workers Social
Insurance Organization. Typical examples of such organizations are: The
National Iranian Oil Company, the Shapour Chemical Company, the National
Gas Company, the Khuzestan Water and Power Company, and the Sugar
Company. These services provide high-quality medical care for a **population” of
possibly 300,000. Within each organization, the number of people served will
tend to remain fairly constant. New industries, such as the steel mill now nearing
completion in the vicinity of Esfahan, will require the establishment of new
services.

Complete information has been obtained from the National Iranian Oil

Company, the largest of these organizations, regarding their operations in
Khuzestan and Teheran.* Their services are free, including the provision of

*See Acknowiedgement Pege
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drugs. About 95% of the drugs they dispense in the Abadan area are imported
from abroad free of duties. On the basis of the Company’s figures the cost of
pharmaceuticals per person amounts to 260 Rials per year or a total expenditure
of approximately 80 million Rials per year for all such organizations.

¢. The Urban Setting

Approximately 10,000,000 Iranians live in urban areas. The various medical
services available to them can be divided into:

(1) Hospitals and clinics of the Workers Social Insurance Organiza-
tion

(2) Hospitals and clinics of the Red Lion and Sun Society
(3) Clinics and hospitals of the Ministry of Health

(4) The Armed Forces hospitals and clinics

(5) Medical services in University-operated facilities

(6) Private facilities where patients can obtain care through direct
payment or third-party insurance coverage.

Serving this population and the population in semi-urban and rural areas are
several medical services. These are described briefly in the following sections.

d.  The Health Corps

In January 1964, His Imperial Majesty, the Shahanshah, established the
Health Corps by Imperial Decree.

This decree established “teams’ of physicians, pharmacists, dentists, and
university graduates in social sciences as well as secondary school graduates
surplus to Army requirements. These teams are dispatched to remote areas
where no medical care is available. They are based, for 18-month terms, in village
clinics but also serve peripheral health units in other villages two or more days a
week.

In 1964, more than 2000 professionals served in the Health Corps, giving
25% of the rural population access to “health care”. By 1967, 45% of this rural
population had access to health care through the Health Corps. Today, there are
more than 400 Health Corps teams and the objective of the present 4th
Development Plan (1968-1973) is to bring health care to 65% or even 70% of the
rural population.
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This extension of health services will increase the quantity of drugs
dispensed by the Health Corps. Health Corps data indicates 8 visits per day per
1000 population or 2.9 visits per person per year at an average cost of 26 Rials
of drugs per visit. On this basis, extension of health care services will increase
Health Corps drug expenditures from 570 million Rials to 830 million Rials by
March 1973. Over the longer term, the increase will be even greater since the
annual expenditure per person covered per year will probably reach a minimum
of 76 Rials. At present only about 20% of these drugs is imported directly or
indirectly.

e. The Imperial Organization for Social Services

This charity organization was established by an Imperial Decree of the
Shahanshah in April 1947. As part of its numerous charitable activities, the
Imperial Organization for Social Services operates more than 250 dispensaries in
isolated larger villages, providing outpatient care and in some cases limited
in-patient treatment (see Figure II1-2). Several modern hospitals in larger cities
are also operated by the Organization. The dispensaries are generally comprised
of three buildings: one for the care of patients, one for the residence of the
physician, and one for housing the staff. Coordination between the Imperial
Organization and the Ministry of Health through the Chief Public Health Officer
in each Ostan (province) prevents duplication of services in villages. The dispen-
saries treat about 4,300,000 patients per year and the hospitals over 37,000
in-patients. Outpatients who can afford it pay 10 Rials per visit, which includes
the cost of drugs prescribed.

The Organization plans to increase the number of clinics, add new programs
such as Family Planning, and improve the quality of care provided. The
implementation of these plans will increase the consumption of drugs. It is
estimated that the drugs dispensed cost 30 Rials per clinic visit, or a total cost of
130 million Rials last year. These expenditures are expected to increase at least
15% per year. Only 15-20% are imported directly or indirectly. The cost of drugs
for in-patient services is estimated to be 60 Rials per day per patient, or about
22 million Rials per year. This value will tend to remain constant unless new
hospitals are built.

f.  The Workers Social Insurance Organization

In Iran the Workers Social Insurance Organization provides direct and
indirect medical care to nongovernment workers and dependents. Through a
system of contributions from the employees, the employers, and the Govern-
ment, the WSIO provides care at 56 hospitals and 143 outpatient clinics that
they operate. In addition, through contract arrangements, care is provided to
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selected groups at private and Government hospitals in areas where it would not
be economical for WSIO to have its own installations. Other arrangements are
also made with very large employers, as described earlier.

Although 1,700,000 persons throughout lIran are entitled to such care, only
half of them were receiving this benefit as of 1969. This ratio is expected to be
maintained until 1973, even though the number of eligible people will increase.
(About 2,200,000 will be eligible by the end of 1971.) The cost of the drugs
supplied at the outpatient clinic is, at present, 24 Rials per visit, or 82 million
Rials per year. It also costs 70 Rials per in-patient day for drugs at WSIO
hospitals, or an additional drug cost of 8.9 million Rials per year. About 35% of
the drugs used by WSIO is imported.

The WSIO and the extension of its radius of action will tend to increase in
years to come. With more and more new jobs being developed, more and more
workers and family members will require coverage. Moreover, the increased
expectations of those already covered will place pressures on the Organization
for improved quality of care and increased provision of services.

§. The Red Lion and Sun Society

This is the equivalent to the Red Cross Organization and represents the
International Red Cross in Iran. Heretofore, most of their medical care activities
were related to major catastrophes or disasters, such as times of earthquakes.
However, for a number of years they have been running small hospitals, mainly
maternity ones, as well as charity clinics for outpatient care.

As of December 1969, the Government of lran decided that all the general
hospitals that were being operated by the Ministry of Health (240 with about
17,000 beds) should be handed over to the Red Lion and Sun Society. The only
exception will be hospitals in cities such as Teheran, Shiraz, Esfahan, Meshad
and Ahwaz, where medical schools exist. In these latter locations the Ministry of
Health hospitals will be operated by the Universities as part of their medical
schools’ teaching activities.

The new role imposed upon the Red Lion and Sun not only means new
directions in care but represents very significant hospital and outpatient
activities throughout the country that will affect the pharmaceutical consump-
tion substantially. The Red Lion and Sun presently imports practically all their
drugs through a cooperative agreement with the International Red Cross in
Geneva. This arrangement allows them to obtain quality drugs at low cost and
free of all duties. Extending this practice to the 240 hospitals they will now
operate will increase importations and reduce local manufacture, which was an
important source of drug supply for the Ministry of Health.
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The present operating costs of the Red Lion and Sun Society include 60
million Rials for pharmaceuticals. This value is expected to rise to 100 million
by 1975.

h. Ministry of Health

As described above, the responsibility for the operation of Ministry of
Health hospitals has been passed on to the Red Lion and Sun Society or to
universities. The only exceptions are specialized hospitals, such as those for
treatment of tuberculosis and leprosy or mental patients, totaling around 4500
beds. These will be part of the national framework of care rather than part of
the local community health care programs.

The policy recently approved by the Government is to have the Ministry of .
Health concentrate its resources for the development of public health activities.
1t will now limit its activities to planning, development of standards, and .
supervision and evaluation of programs. This change, of course, will radically
influence the total costs of pharmaceuticals purchased by the Ministry. However,
a considerable amount of drugs will still be used by the Ministry, not only a: .
those hospitals that will remain under their jurisdiction but also at their more
than 150 outpatient clinics and through their preventive medicine programs, for
example, the distribution of suppressive drugs against malaria, for large groups .
of population.

i.  The Armed Forces Medical Services

As already reported, we were unable to obtain from the Armed Forces in
Iran specific data about their medical services or their needs and procedures
regarding pharmaceuticals. We therefore have assumed that these medical
services and pharmaceutical requirements are comparable to those of the
National Oil Company.

The Armed Forces do provide comprehensive health care to military
personnel and certain dependent categories. The volume of such services will
tend to remain steady unless there is a significant increase in the number of
members of the Armed Forces which seems unlikely.

J.  University-operated Medical Services

Several of the universities in Iran, through their medical schools, operate
their own hospitals. These hospitals provide free or low-cost health care to a
significant number of patients, particularly on a referral basis. The Government’s
decision to have universities operate the Ministry of Health hospitals in cities
where medical schools are functioning will lead to greater use of pharmaceuticals
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at these hospitals because of their newly acquired teaching and research
functions, which tend to increase usage of drugs and particularly the more
expensive ones. This increase, however, will level out since the number of beds is
fixea and attendance at outpatient departments depends upon the number of
clinics and physician time available.

k. Private Health-Care Institutions

In the larger cities of Iran — such as Shiraz, Esfahan and Abadan, and
particularly in Teheran - private hospitals, generally operated for profit, provide
medical care to patients who can afford private care through their own
resources, through third-party insurance, or through contractual arrangements
with their employers. The number of beds in these hospitals is about 1 800. We
estimate that at these hospitals the cost of pharmaceuticals consumed, is 180
rials per patient day or about 150 million Rials per year.

A recently adopted Government policy will tend to increase the number of
private beds in lran. Long-term loans will be granted for construction of
hospitals, and the terms will be especially favorable when such hospitals are to
be built in areas other than in large cities. Of the 4000 beds planned only 800
will be in Teheran. This policy will reduce the Govenment’s role in the
provision of direct patient care and will increase the consumption of locally
manufactured or locally purchased drugs because private patients are the major
purchasers of “‘over the counter drugs” in Iran. Furthermore, many patients —
although entitled to coverage, including free medicines, through any of the
systems described earlier - prefer to seek the help of private physicians. For
example, Government employees and their dependents — some 400,000 persons
in all — are covered by third-party insurance, but only about 175,000 use it.
Finally, there are other large groups, such as the self-employed and domestic
servants, that are not covered by “systems” of health care and therefore have to
seek private health care or attend charity clinics.

C. PROJECTED CONSUMPTION OF PHARMACEUTICALS

In the United States, the increase in production of the pharmaceutical
industry almost exactly parallels the increase in the gross national product. A
study by the Organization for Economic Cooperation and Development yielded
similar results for European pharmaceutical production. Information extracted
from one of their reports is presented in Table 111-8. From these data it is
apparent that all European countries (with the possible exception of Italy in the
last two reported years) had increases in the production of their pharmaceutical
industries equal to, or exceeding the increases in their gross national product.
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IV. SATISFYING PROJECTED CONSUMPTION OF PHARMACEUTICALS

In the previous section we have indicated 1980 pharmaceutical require-
ments for Iran which are approximately three times the present usage. This large
increase in pharmaceutical requirements poses many difficult questions for the
Iranian government. Decisions must be made to either encourage local
production of these products or to increase their importation.

A. IMPORTANCE OF LOCAL PHARMACEUTICAL PRODUCTION IN IRAN

Several past reports on the Iranian pharmaceutical industry and interviews
by ADL personnel in lran indicate a general lack of appreciation for the
pharmaceutical formulation industry. Comments are often made that it is merely
an assembly operation and is not a basic industry or “mother industry”. In our
discussions, we emphasized the central importance of the formulation portion of
the industry and we would like to re-emphasize it here.

While the manufacture of active medicinal ingredients should not be
minimized, it should be pointed out that many of these ingredients are made by
independent chemical companies that are not a part of the pharmaceutical
industry or by the chemical division of large companies that have separate
pharmaceutical divisions. In the manufacture of formulated products, the active
ingredients are incorporated into dosage forms that the patient may casily and
effectively take for the preservation of health or cure of disease. Extreme care
must be taken in this formulation operation to ensure the production of
wholesome products with the proper ingredients in the correct amounts.

It is not economically possible to manufacture all the active ingredients for
pharmaceuticals in Iran and, because the largest proportion of added value
occurs in the formulation and marketing steps, the manufacture of active
ingredients is not of overwhelming importance to lran. We feel that a
comparison to the manufacture of Persian carpets may help illustrate our point.
The raw materials ingredients of a Persian carpet are dyes and fibers such as
cotton, wool or silk. Even if all these raw materials were imported by Iran, the
value added and the care and skill required for Persian carpet manufacture would
obviously remove the industry from classification as an ‘‘assembly” operation
and the industry would remain an important contributor to the economy. For
the same reasons, the formulation and marketing of pharmaceuticals should be
considered a valuable contributor to the Iranian economy.

1. Comments on the National Benefits to Iran of Local Pharmaceutical
Production

The value of a pharmaceutical production operation may be considercd
from three points of view: (1) commercial, (2) national income and (3)
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effect on foreign exchange. The commercial viewpoint is of most interest to the
investors because they expect the enterprise to be profitable. The Iranian
government should be primarily concerned with a project’s performance as a
creator of national income and as a saver of foreign exchange. The three
viewpoints should not be confused as it is possible to provide a protected climate
for an industry to make it commercially profitable but which would not be in
the best interest of the country from the point of view of national income or
foreign exchange.

The national benefits and costs to Iran of local pharmaceutical manufacture
must be calculated on a project by project basis, but certain generalizations can
be made. From a national point of view the values created by pharmaceutical
manufacturing operations would be the sums otherwise paid to foreigners for the
same pharmaceutical products minus whatever amounts must be paid to
foreigners to provide the raw materials, management, capital, etc. needed for the
success of the enterprise. Fortunately the ratio of gross benefits to costs of
pharmaceutical manufacture in developing countries is usually very favorable,
typically amounting to ratios of from 2:1 to 6:1. In other words the national
resources employed in the projects produce from 100% to 500% more national
income than they formerly produced. This measurement of national benefits and
costs does not depend in any way on the prices at which the items produced in
the plant are sold. These prices affect the pattern by which the net benefits are
distributed among the Government, drug retailers, private buyers, etc., but the
total of the national net benefits remains unaltered.

Until such time as the pharmaceutical products produced in lran are
exported in large quantity, the principal saving of foreign exchange will be due
to the smaller total amounts paid to foreigners for raw materials, management,
capital, etc. in contrast to the larger sums paid for finished pharmaceutical
products. Pharmaceutical plants can be run by Iranian personnel after short
training periods, the plants are not capital-intensive, and the value added in
manufacture is high; therefore, the sums paid out to foreigners cai, be much less
than for finished imported pharmaceuticals, thus allowing substantial foreign
exchange savings.

B. DISADVANTAGE OF IMPORTING PHARMACEUTICALS

By careful buying on bids, government agencies can often buy imported
products at a lower price than the locally produced products, resulting in a
saving for the budget of the agency. However, the cost to the nation may be
considerably greater than for the local products because the net amount paid to
foreigners may be higher than for the locally produced products. In general a
government can purchase local pharmaceutical products at less than the regular
trade prices so that the impact on agency budgets is reduced, while still retaining

V-2

Arthur D Little Inc



the advantage of increased national income produced by the local manufactur-
ers. Over a period of time the net cost to the government is further reduced by
individual and corporate taxes of the manufacturing enterprise.

Local pharmaceutical production usually gives rise to other industries such
as those that supply printing, packaging, bottles, tubes, etc. There are also
diversification effects due to the development of commercial marketing skills,
training of technical personnel, and increased outlets for the productive
capabilities of Iranian manpower. All these benefits are lost when products are

imported.

C. ABILITY OF LOCAL PRODUCTION TO MEET PHARMACEUTICAL
REQUIREMENTS

As stated in Section 1l A. 2, the present investment of the 16 large
pharmaceutical companies is approximately 2000 million Rials. Counting
investments by other local companies and by the additional investments to be
added this year, the total investment in pharmaceutical production facilities is
estimated to be approximately 2,400 million Rials. At present this investment is
producing over 2,000 million Rials of pharmaceuticals but it should be capable
of producing approximately 6,000 million Rials of products. With diligent work
by the companies and excellent cooperation by the Government, the 6,000
million level of production should be reached. This level of production could
supply 90% of the 1351 (1972) requirements of Iran but only about 40% of the
estimated 1359 (1980) requirements of about 16,000 million Rials ($210
million). To supply 90% of the 1359 (1980) requirements will necessitate the
expenditure of approximately 2,500 million Rials for expansion of the present
plants and the erection of perhaps two to four additional plants.

Private industry is better adapted than government to erect new plantsor
expand existing plants. The advantages of private industry over the Iranian
Government in pharmaceutical manufacturing derive from the following factors:

® The modern pharmaceutical industry is heavily dependent on
research and the major companies spend on research an
amount equal to approximately 10% of their total sales.

® It is economically unjustified for a developing country to do
large scale pharmaceutical research. For example, a single
large American company spends approximately $60 million
per year on pharmaceutical research; and, for comparison,
the present total annual pharmaceutical consumption in Iran
is approximately $71 million.
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It is very difficult for a government plant to obtain licenses
to produce newly discovered pharmaceuticals and almost
impossible to obtain permission to export these new products
to other countries in competition with the company that
developed the product.

Iran has plants representing a good cross section of the
world’s pharmaceutical companies; thus pharmaceuticals that
have been approved in the pharmaceutical manufacturer’s
home country can be advantageously accepted.

Government can be a more effective and objective regulator
of the pharmaceutical industry if it is not also a manufac-
turer.
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V. INCREASING THE USE OF DOMESTIC PHARMACEUTICALS

Both the Government and the local pharmaceutical producers have a stake
in the increased use of products in lran. Some actions must be initiated by the
industry, others by government, and still others by joint effort of government
and industry.

A. ACTION REQUIRED OF BOTH INDUSTRY AND GOVERNMENT

One impediment to the acceptance of locally produced pharmaceuticals is
the suspicion in the minds of many doctors and of the general public that the
local products are somehow not as good as those that are imported. Partly this
suspicion is the result of genuine past difficulties as the industry was just
starting, but partly it is psychological. Poor packaging and printing have been
responsible for some of the psychological reactions to the local products with
the production of an uneasy feeling that the product inside might have been
made as carelessly as the outer package. It will require the cooperation of both
industry and government to inspire confidence in local products.

It is to the advantage of the industry to utilize good manufacturing
practices and to employ excellent quality control procedures. The government
must provide inspection personnel to monitor the practices of all the local

producers.

Other problems that require the cooperation of both industry and
government are counterfeiting and smuggling. Because pharmaceuticals are of
high value, there is a great temptation to make imitation products that do not
contain the proper ingredients or the full amounts of the proper ingredients.
Likewise, authentic products that have passed the expiration date may be
smuggled across the border and introduced into trade channels. The use of tracer
compounds by the manufacturers and prosecution by the government can
combine to discourage both counterfeiting and smuggling.

B. ACTION REQUIRED OF GOVERNMENT

If the Iranian pharmaceutical industry is to meet the demands of the
Iranian people in the coming decade, great cooperation and encouragement by
the Iranian government will be required. We are not suggesting that all
governmental controls on the industry be relaxed, but that procedures be
simplified or streamlined to allow the rapid attainment of the production so vital
to the country.
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1. Pant Licensing Procedures

Initial approval for the construction of a pharmaceutical plant is given by
the Ministry of Economy on the basis of the types of products expected to be
manufactured and their sales forecasts. The products must also be considered
essential by the Ministry of Health. After the plant is erected, it is inspected by
the Ministry of Health to determine if the plant is suitable for the production of
the contemplated products. After inspection and approval, the potential
manufacturer must apply to the Ministry of Economy for approval of selling
prices for each of the products. So much time is taken in these procedures that
some plants have been ready for production for almost a year before actual
production could be commenced. These delays are not only costly to the foreign
and Iranian investors, but are costly to the nation as well. Inspections of the
plant during the late stages of construction and approval of all prices at that time
could allow production of products shortly after completion of construction.

2. Price Controls

Theoretically the selling prices for pharmaceuticals are set by the Ministry
of Economy to allow a 12% return on invested capital, borrowed capital and
interest actually paid. Since the prices are set before production has commenced
and are in force for a period of three years, it has obviously been impossible to
calculate costs with the required accuracy. In practice, prices have apparently
been set by using the former import price as a base and cutting these prices by
an average of approximately 20% for the entire product line. Because the price
approval by the Ministry of Economy and the product approval by the Ministry
of Health both expire at the end of three years, the producing company finds its
entire line of products in jeopardy every three years. Such procedures are not
designed to inspire investor confidence and it may be difficult to attract the
additional capital required for further expansion of this important industry. The
present system of price controls will gradually drive older, but still effective,
products out of the company’s product line and new products will be introduced
in an attempt to maintain favorable profit margins.

Alternative methods that would remove government agencies from detailed
involvement in price determination should be investigated. Prices could be
monitored by a government agency to ensure that they were reasonably
comparable to those in other countries but the companies could be allowed
much greater latitude in setting prices for the various dosage forms to be sold.
The government has the ability to redistribute the profits produced through use
of its taxing policies.
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3. Pant Inspection and Pharmaceutical Testing

To assure the Iranian public that everything is being done to insure the
production of quality drugs in Iran, the Ministry of Health needs a well-trained
staff of plant inspectors to visit all local pharmaceutical plants on a routine basis.
These inspectors can be given on-the-job training by a qualified foreign expert or
by an Iranian who has received training in plant inspection by the U.S. Food and
Drug Administration. Their principal function is to ensure that the *‘Good
Manufacturing Practices” of Iran are followed. These practices should be based
on the procedures of the United Nations as published in “Quality Control of
Drugs”, Offprint from Official Records of the World Health Organization No.
176 (Geneva 1969). Another function of the inspectors is to investigate any
complaints against specific lots of product to determine if the material was
improperly made at the factory or mishandled in the field.

Quality is built into a pharmaceutical product through many steps from the
time the raw materials are received until the finished pharmaceutical is
distributed. It is not possible for a government laboratory to test a few samples
of a given product and determine that the entire lot has been satisfactorily
manufactured. However, if the company has a good quality control group and
the government inspectors have also done their jobs properly, periodic tests by a
central government laboratory of freshly produced products and those that have
been on the retail shelves for some time will give usable information as to the
quality of production. The existing government laboratory does not have the
resources to do this monitoring job in a proper manner.

4. Import Licenses and Controls

Raw materials for pharmaceutical production are imported at low duty
rates but some delays are apparently introduced because of the paper work
involved. The uncertainty of delivery dates forces the producers to hold much
larger inventories of raw materials than if they could be assured of speedy
delivery.

S. Regulation of the Pharmaceutical Industry

While we believe there has been a tendency to over-regulate certain phases
of the production of pharmaceuticals, the distribution of certain drugs has been
under-regulated. Although doctors prescribe pharmaceuticals in Iran, it is not
necessary to have a prescription in order to buy most pharmaceuticals with the
exception of narcotics.

In the United States some products are usually used only in hospitals or
clinics where the patients can be tested for possible adverse reactions, yet these
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products may be purchased in Iran without a prescription. While it is not
desirable to place all pharmaceuticals under prescription requirements, some
additional safeguards should be built into the system to protect the general
public.

C. ACTION REQUIRED OF INDUSTRY

In addition to the joint actions to be taken with government, industry can
help increase the use of domestic pharmaceuticals. Development programs can
be initiated that will improve formulations, containers, packaging, labeling and
distribution methods so that products better suited to the climate of the country
and the needs of the people may be produced.
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V1. PRODUCTS SUGGESTED FOR PRODUCTION IN IRAN
A. BASISFOR SELECTION

Although an exhaustive study of the drugs used to treat all discasss was not
within the scope of our work, we did analyze some of the data to determine
what type of pharmaceuticals would be needed in Iran.

Life expectancy in lran, for example, is only 46 years and infant mortality
rates are about |60 per thousand. One-half of the infant mortality cases reported
were caused by diseases of the digestive tract, respiratory system, or other
infections and parasitic disease (Table VI-1).* These data indicate a strong need
for anti-infective agents such as antibiotics.

We alsw reviewed the medical records of the National Iranian Oil Company
and identified the causes of the 326 deaths reported in 1969 (Table VI-2). These
data confirm the widespread incidence of infection, but they also indicate a
significant incidence of cardiac ailments and other chronic conditions that affect
the type of drugs required.

Table VI-2 also confirms the susceptibility of infants and young children,
and people over SO to infectious diseases. These two categories accounted for
more than 75% of the deaths in the group studied.

We have listed the major diseases reported for this selected group (Table
V1-3). Again, the data demonstrate the importance of anti-infective agents to
treat these discases.

Finally - from interviews with pharmaceutical manufacturers, government
officials, and various retailers in Iran — we have listed the sales of pharmaceutical
products in Iran (Table VI-4). This listing clearly indicates the importance of
antibiotics (about 21% of the total) and of vitamins and nutrients (14%).

The relative importance of these two categories of drugs is also obvious
from a comparison of pharmaceuticals use in Iran and the United States (Table
V1-5), and from the SO products most often prescribed in the United States and
in Iran (Tables VI-6 and VI-7, respectively).

*The analysis, of cowsss, is subject to posible ervers in reporting. For sxample, canees of desth in remets
regions may not s lewestigated thoroughly .
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TABLE V-1
MOATALITY RATE W IRAN

GAMEE OF DEATH/THOUSAND CASES OF MORTALITY

Diessse of infonts e
Dissase of digastive system N
Disssse of repiratory system 12
infestious perasite disense o

Sowren Fourth Netional Pien - Pign Organiastion

TABLE Vi-2
ANALYEIS OF DEATHE IN A SELECTED POPULATION OROWP

Boudy of 328 desthn in & wreoted papuistion of 130,000
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1. Respirstory "l
2. Neoplasm and Biood Dyscrasia 1
3.  Cardiac infarction snd Failure "0
4. Cordiovescuier snd Lymphatic 0
8. G (Colitis, Dysntery, Dierrhes) "“"
¢ Bums 3b
7. Poiesning 1
0. Accidenn 4
0. Senithhy 4
10. Infections ?
1. Misoslienseus 3%l
Ap nt Daath
Yo foen
o4 | »
10 X )
1" 4
ne L, X
Over 90 »
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TADLE V-3
MAJSR INFECTIOUS AND PARASITIC DISEASES I
SELECTED COMMUNITY OF 135,000

Ovesmtery Amesbic

Gowren: Arthur . Littie, ins. sstimate of Nusiona! iranion OH Company date.
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TABLE Vi-4

ANAL VSIS OF UBE OF PHARMACEUTICALS 1N INAN
GALES BY MAJDR THERAPEUTIC CATIGONISS, 1080

(Thoussnds §)
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TABLE VI8 (oo
TOP PIPTY FHARMASEUTICALS SOLD N THE UNITED STATES, %080

Therapoutis Cotagary Gates VN9

antibiotic 140
ansigesic 13.0
oough and cold 130
tranquiiizer 120
antispasmodic 120

sulfonamide 120
cerdiovasculer 120
cardiovasculer 120
antibiotic 120
antibecterisl 120

{

dishetic agont
antibiotic

Reche
Merien
Cibe
Porke,
Eoton
Phiser
Pliser
Squibd
Sehering
Searle

antidierrheel

ot Top 80 sssount for 30% of ttal sthicsl sales.
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TABLE VI-7 (somt)
TP PIPTY PHARMAORUTICALS SOLD N IRAN, 7000

Podust
Butesolidin
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Dr. Maseoud Rouhani, Director, Health Department, National iranian Oil
Company (N.1.O.C.) made available his entire staff in Abadan and Teheran to
cooperate in this study. He also released to us through Dr. Partow and Mr. A.
Akbar Sadeghi of the Abadan region a complete computer printout of pharma-
ceutical usage by the N.1.O.C. and detailed reports on hospital admissions,
dissase rates, etc.

The World Health Organization supplied other data on disease incidence
(which were compared to the N.L.O.C. data) as well as publications on quality
coatrol and good manufacturing practices in the pharmaceutical industry.

Finally we should like to recognize the assistance of Mr. Jamshid
Garajedaghi, Managing Director, Industrial Management Institute, who put the
facilities of the institute at our disposal. Mr. Syamak Partovi of his Economic
and Marketing Committee was assigned to the project and was invaluabie
because of his knowledge of the Iranian Government and the pharmaceutical
industry.

in addition to the people named above, others contributed valuable infor-
mation to the study and most of these are listed in Appendix A.
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B. VETERINARY USES

Pharmaceutical products are also used to treat animals, not only to cure
disease but also to increase their weight and thus enhance their value. The major
portion is accounted for by the same categories as those for human
use: antibiotics and vitamins and nutrients. As shown in Table VI-8, these two
categories account for nearly one-half the pharmaceuticals used in the U. S.
veterinary market. We believe the same type of distribution is prevalent in Iran.

However, veterinary pharmaceuticals are only a small percentage of the
total pharmaceutical market. On the basis of other countries’ experiencesand our
interviews with companies that providle pharmaceutical products in Iran, we
estimate the total market for veterinary pharmaceuticals at $1 million (75
million Rials) per year.

C. PRODUCTS THAT MIGHT BE PRODUCED IN IRAN

Table VI-9 lists the top 1§ therapeutic categories and their projected sales
for 1359 (1980). These categories will represent 75% of pharmaceutical sales by
then.

From our evaluations, we believe a number of products in each category
could be produced in Iran. Table VI-10 lists some of the more promising
and many of these are being formulated at present in Iran.

Notice, however, that we are not suggesting manufacture of the tasic
pharmaceuticals but rather their importation and formulation into dosage forms.
It would be difficult, for example, to justify the establishment of a manufactur-
ing operation to synthesize ascorbic acid or similar active ingredients. But
formulating the multi-vitamins or specific vitamin forms (for example, an
effervescent ascorbic acid in a 1-gram tablet) represents a realistic opportunity.

Similarly, the various normal derivatives could be formulated into effective
pharmaceutical products in Iran. The products used to treat respiratory ailments,
such as the cough and cold products, are a combination of active ingredients
which could also be formulated very effectively in an lranian pharmaceutical
plant.

Some active ingredients, such as analgesics or antihistamines, might be
synthesized in a multi-functional plant, if the syntheses involved do not require
specialized equipment.

The critical point in identifying products which might be made in Iran is
that almost all pharmaceutical products which will be used in the next decade
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TADLE V¥
SELICTED PHARMAOEUTICAL PRODUCTS POR POSDISLE

MANUFACTURE N IRAN
Antibistin
Tetracycline capeules and injectables
Amplcilin oapeuies and injectables
Swreptomyoin capeuies and injectables
Erythromyein tablets
Phenethicillin capeules
Penicitlin tablets and injectabies
Vitemine
Ascorbic scid tablets and injectables
Muiti vitamin ‘ capeuies ond tablets
Muiti vitarmin with Fiueride ubiets
Hermense
Hydrocortieons tabiets, lotion
Meticorten tablets
Setemethasone tablets
Combinetion of progestogen and sstregen tablots
Verious sstrogens capeules and injectables
Androgen tablets and injectables
Triemcinslone tablets and injectables
Conjugsted estrogene tablets
Osugh and Cold Preperstions
Aapirin, Phenaostin, Caffeine Combinetion toblets
Antihistomine with Selicylemide ocapaies
Antihistamine, sxpectorant snd cough supressent capeuies snd syrup
Ansigasies
Mlvm oapeuies
Propoxyphene AP.C. capovies
Aapirin teblons
Codeine compound ' tablons
Aapirin snd berbiturates ocapawies and teblets
Talwin (pentazocine) tablets
Maperidine ablets and injectabies
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could be formulated in a pharmaceutical plant in Iran. Many of the products
which will be in demand — such as the vitamin products, the cough and cold
preparations, the dermatological products, antispasmodics, hematinics, ophthal- f
mological products, antidiarrheals, and antacids — represent the skillful selection
and combination of active agents to treat a particular condition. Even those
agents which tend to be single entities, such as antibiotics or hormones,
represent attractive opportunities for a pharmaceutical operation in Iran. We
emphasize, however, that the opportunity lies not in the synthesis of the active
ingredient, but in the preparation of the active material in a useful pharmaceuti-
cal form. In this activity the greatest value is added to the pharmaceutical
preparation and for that reason this area should be stressed. Pharmaceutical
plants to accomplish this goal should have the equipment required for the
tabletting and encapsulating activities as well as for the preparation of sterile
injectable products for the preparation and packaging of suitable lotions, syrups,
etc. The following Chapters deal with the equipment or techniques required for
manufacturing the various products likely to be used in the future.

Vi-1$

Arthur D Little Inc




VIl. REQUIREMENTS TO MANUFACTURE SUGGESTED PRODUCTS
A. PMHARMACEUTICAL FORMULATIONS

The pharmaceutical plants already in Iran are capable of manufacturing
almost any type of pharmaceutical product that is made today or is likely to be
made in the near future. The 16 large plants mentioned in Section III-A have
facilities for producing plain and coated tablets, hard capsules, soft capsules,
suppositories, powders, sterile and nonsterile liquids, injectables, ointments, etc.
The Razi Institute and the Pasteur Institute are well equipped for the produc-
tion of biologicals.

Even though the productive capacity of the Iranian plants is not being
utilized fully, they will produce more than 40% of Iran’s pharmaceutical needs
this year. However, pharmaceutical usage is expected to grow 10 to 12% per year
and with some government encouragement to allow local production of up to
90% of the nation’s requirements, excess capacity will vanish. Consequently,
additional plants or plant expansion will be necessary,

Because of the rapid advances being made in pharmaceutical research, most
of the plant expansion should be undertaken by the large international drug
companies so that new pharmaceuticals may be introduced quickly into Iran and
produced locally. We understand that the Iranian government does not wish to
expand its activities in areas which can be handled by private enterprise.
Nevertheless, some pharmaceutical production operations are currently being
conducted by the government; for example, the W.S.1.0., the Imperial Phar-
maceutical Institute and Teheran University. Thus, there is a precedent for a
government pharmaceutical plant.

We would not recommend setting up a very large government pharmaceuti-
cal plant, but it may be desirable to consolidate the existing manufacturing
operations. The present manufacturing facilities are producing principally rather
simple tablets, ointments, syrups, and powders. There is a general need for
products of this type in the government-financed health services of the nation
and such operations would not take large amounts of business away from the
private pharmaceutical companies and would permit them to concentrate on
their specialty products.

At least three advantages could accrue from the establishment of a well-run
government-sponsored pharmaceutical plant:

(1) Consolidation of the manufacture of the simple products now being
made would allow good quality control practices to be established.
(The present fairly extensive manufacturing operation of Teheran
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Univenity runs without benefit of a control laboratory because they
have not received approval for approximately 375,000 Rials (35,000)
needed for laboratory equipment.)

(2) The plant could be used to train chemists, engineers, and pharmacists
in drug production and control methods under practical operating
conditions.

- (3) The plant could be used to manufacture certain pharmaceutical
products on an emergency basis during times of crisis such as strikes,
Wwar, or natural disasters.

While the plant should be designed and started by experienced pharma-
ceutical personnel, we do not believe it should have any permanent relationship
with international pharmaceutical companies. Its scope of operations would not
require a close and continuing relationship with a foreign company. Therefore, it
would not be similar to the present operation of the plant owned by the Pahlavi
Foundation, Darou-Pakhsh, whose production operations are run by Allen and
Hanbury of England.

Details of a suggested pharmaceutical plant are presented in Chapter VIII.

B. ACTIVE MEDICINAL INGREDIENTS

The first priority for Iran is to establish adequate pharmaceutical
formulation, packaging, and marketing operations to meet the present and
projected needs of the country. As these facilities become well established there
will be opportunity for the production of certain active ingredients for
incorporation into the formulated products.

Basic active ingredients are made by the Razi Institute and the Pasteur
Institute for incorporation into biologicals which are now manufactured in Iran.
Because many active biological ingredients do not ship or store well, their local
production has been a necessity. On the other hand, most other active
ingredients for pharmaceuticals — for example, synthetic organic chemicals and
antibiotics — may be shipped and stored for long periods. Consequently, these
active ingredients have been manufactured in foreign countries and imported
into Iran by the developing pharmaceutical industry.

The small size of the Iranian market initially made the local production of
active ingredients financially unattractive. This situation is still true of many
active ingredients but there now appears to be enough usage of a variety of
synthetic organic chemicals to justify erection of a multi-product organic
synthesis plant. The major obstacle to the establishment of such a plant is the
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price and profit control system imposed by the govemment on pharmaceutical
operations. These controls apparently restrict return on investment to 12%.
Since the same general purpose plant could produce dye and pigment
intermediates, rubber chemicals, plastics and additives, etc., whose production is
not under profit controls, there has been little incentive to manufacture medi-
cinal chemicals. In Chapter IX we have suggested several possible government
measures to avoid this difficulty.

The type of synthetic organic chemical plant we envision would not be
capable of manufacturing chemicals such as ascorbic acid, which requires many
complicated chemical steps as well as a fermentation step in its synthesis.
However, many sulfonamides, analgesics and anti-tubercular drugs can be made
with one-, two-, or threestep processes and could be produced by an
experienced chemical-pharmaceutical manufacturer. Most products of this type
are no longer covered by patents, so the principal criterion in selecting the
owner-operator of the plant would be experience and know-how in manufactur-
ing the products.

Sulfonamides make up the category of synthetic drugs that are used in the
largest quantity in Iran. Local usage is estimated at almost 100,000 kilograms
per year and there may be possibilities for export to neighboring countries. With
sulfonamides as a base, other products such as analgesics could take up the
225,000-Kg capacity for a medicinal chemical plant as suggested in Chapter VI1I11.
Preliminary feasibility analyses are promising enough to warrant a detailed study
that will determine the exact products to be manufactured and the best type of
operating company.

We have also considered the possibility of establishing fermentation plants
for the production of antibiotics and vitamins. lran’s 1349 (1970) consumption
figures for tetracycline — less than 10,000 Kg, with a sales value of less than
26,400,000 Rials ($350,000) — do not indicate sufficient income to support a
plant that would require an investment of at least 11,300,000 Rials ($1.5
million). The sales volumes and plant costs for penicillin, streptomycin and
vitamin production also appear uneconomic. A very detailed study might
indicate the feasibility of a fermentation plant that could produce all three
antibiotics but it might still be necessary to insure some exports to justify the
production volume needed. We are not optimistic about the national benefits of
a fermentation industry and believe the detailed study can be postponed for a
year or two, We would especially like to point out that there are too many
examples of uneconomic plants being foisted on a developing nation. An
excellent example is the penicillin plant installed in Egypt with such small
fermentors (9500 liters) that penicillin cannot be made economically.
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Vill. FROFOIFD FIARMACSUTICAL PLANT FRDISCY
A. ORGANIZATIONAL FRAMEWORK

As indicated in Section VI, the magor responubiity for meeting the
pharmaceutical requirements of lran should e sugned (0 the prvete wtor
The plant described in this section s not intended 10 replace any privete wx tor
operations but is desighed to consolidate some of the prrewnt production
operations of the lranian government and allted agencies Al the government's
discretion it could be made a portion of the operatiom of the Imperial
Pharmaceutical Institute. Teheran University  or other government inelitutions
None of the products would be sold directly 10 the publin dut they woukd be
distributed through the vanous national health programs The plant would not
require any extenstive marketing stafl hecaune the produwts would he wpplied
on order to the various govemment agencies The remander of the organie stion
would be very similar to that of any commercal operstion and good quality
control and good manufactuning practives would be obeerved Standerd acvount:
ing procedures should be tollowed 1o allow the repay ment of apstal and %0
sllow proper maintenance and plant improvementh

8. PLANT LAYOUT AND FROCESS

The proposed plant is designed to produce a variety of uncosted or cested
tablets. Provision has also been made for a small kiguid-production line s well &
for future expension into other products such & eye drope. topical Cintments,
and capsule filling operations.

If it is to supply a significant portion of the lranien Government
requirements at reasonable costs, the plant must be capable of producing at least
150,000,000 tablets per year. The proposed plant has a theoretical capacty of
more than 375,000,000 tablets per year if theee compression machines afe run
eight hours per day for 250 days per year Because of changrovers from one
product to another, machine cleanup. ¢tc.. the peactnal capacity n bowt
200,000,000 tablets per year on a one-shift basis. With a two-shift operation.
capacity could be approximately doubled. Up 10 one-third of the tablets con be
produced with a sugar, gelatin, or plastic film costing if required

Although the tablets could be packed in bottles of 1,000 tablets. we suggoet
they be packed in film strips rather than in botties. The film pachs would assuee
hygienic dispensing. would reduce the time required 10 dustribute medicines.
and. because of clear labeling in Farm (or Farst and English). would help ‘o svoud
mix-ups in the hospital wards as well as by the outpatients.

The size and layout of the fuactory would sleo be dotwrmined by
Government requirements. For purposss of illustration we heve suggosted &
wetk-insulated, air-conditioned plant consisting of 4 700-aquere-meter wasehouse
wction and & manufacturing, leboratory, and office sction of appronimetedy
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prossnted in Pigure VIIS-2.

lhmummuuos“m.mMmuwwu
“Mwmn“l«hmm,m.wfum
ongansion.

Towm“nhm,mlphnucwtm rnn
products on 2 “campaign” besis 10 thet only one product is processed in the
plant ot a given time. As may be wen from Figure VIII-2, operations in the
mm-!m»omtypeoﬂauetcouuuhlybcmudwhﬂe
another type was being compressed.

A dimplified Nlow sheet is presented in Figure VIll-3 to indicate the various
0ops ontadled in producing various types of tablets. No flow sheet has been
Mwthmmlimmmﬂofhworomtmm
preparations.

Theve identical sir conditioner compressor units are suggested to facilitate
rem-connection or substitution of a different unit should the key unit fail. One
it would anmthtmkcoumonmtomeﬁom
ll'doﬂhumm«mmawﬂuthlunchroom,mm'uom,
laboratory . and tablet-polishing room. Provision would be made in the latter two
rooms for 100% mekeup air to remove organic solvents and toxic fumes. The
mmainder of the production area and the shop and office in the warehouse
could be handied by the second unit, again with 100% makeup to some aress.
The third unit would supply the warchouse area.

C. INVESTWMENT

The fined capital requirements of the proposed project are estimated to be
47,280,000 Risk (3625,000) as shown in Table VIll-1. The investment (and the
tims required (o start operation) could be reduced considerably if the operation
wore 1o be 9t up in an existing general purpose building. The total working
capital required (Toble VHI-2) is a function of the time that the raw materials
dWMmWhmu‘hmiﬂanumumw
17,600,080 Risk ($230,000).

mwmummmutuma.nman
hourly aporaten are rquired for the one-chift aperation.
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The salaried personnel organization is set up on the assumption that the
operation will be run in a manner very similar to that of a private interprise
pharmaceutical company. Provisions are made for general management, plant
management, and good technical and quality control support (Table V1ii4),

TABLE VIIi-4
SALARIEO PEROONNEL EXPENSES
(in Riats)
Annuat Cont

Pent Meneger 700,000
Phermacist §00,000
Chemist 400,000
Accountant/Bookkeeper 400,000
Production Supervisor 400,000
Q.C. Technicians 2 @ 280,000 $00,000
Warehouse Clerk 200,000
Oftics Clerks 2 @ 150,000 300,000
Secreteries 2 @ 200,000 400,000

Total Seleries 3,800,000

Peyroll Expeness-fringss @ 18% 570,000

Total Salery Expeness 4,270,000
(087,000)

Soures: Arthur D, Little, inc.

E. OPERATING COSTS

Table V11I-S summarizes the individual items in the total conversion cost of
approximately 17,700,000 Rials ($235,000).

F. CONVERSION COST PER THOUSAND TABLETS

There is a difference in cost between coated and uncoated tablets.
Therefore, we will assume a coated tablet production of S0 million tablets per
year and an uncoated tablet production of 150 million tablets per year. Coated
tablets cost about $0% more to make than uncoated tablets; therefore, it would
cost as much to make SO million coated tablets as it would to make 7§ million
uncoated tablets. At a yearly production rate of 200 million tablets, the yearly
conversion cost would be divided according to the following formula:
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which equals 66.67% for the uncoated tablets and 33.33% for the coated
tablsts. Therefore, 150 million uncoated tablets would have a yearly total
conversion cost of 0.6667 x 17,746,000 Rials = 11,831,000 Rials or approxi-
mately 79 Rials ($1.05) per thousand tablets. The coated tablets would have a
conversion cost of approximately 118 Rials ($1.56) per thousand.

G. TOTAL COST PER THOUSAND TABLETS

Additional cost for packaging material is approximately 8 Rials (30.10) per
thousand tablets if the material is packed in bottles of 1000 and pproximately

2S5 Rials (30.33) per thousand if packed in foil strips which are further packed in
boxes of 1000 tablets cach.

While the conversion cost per thousand tablets is quite constant for any of
the tablets manufactured, the raw material ingredient cost will vary widely from
product to product depending on the quantity of active ingredient per tablet and
s unit cost per kilogram. Rew material costs may range from as low as 30 Rials
(80.40) for isonicotinic hydrazide to 600 or 700 Rials (38.00 or $9.00) for the
tetracycline antibiotics.

mtmdmtprmt&bumhww*“

conversion cost for either costed or uncasted tablets 10 the pachaging costs and
rew maeterials costs.
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IX. FINE CHEMICAL MANUFACTURE
A. BACKGROUND

A general purpose process for fine chemical manufacture is described in this
Chapter. The products from this plant, shipped in 25- or $0-kilo fiber drums, are
to be converted into tablets or solution in subsequent steps. We have not
specified the identity of the products but they could be medicinal chemicals
such as sulfa drugs, analgesics, sedatives, etc. The process described here is
carried out in general-process equipment and is typical of commercial processes
for fine chemicals. The plant would be suitable for the manufacture of dye and
pigment intermediates, some rubber chemicals, plastics additives, and other
organic chemicals, as well as bulk pharmaceuticals. Starting materials would be
standard products which could be imported on a competitive basis from many
producing countries. For example, manufacture of sulfonamides could be based
on imported acety! sulfanilyl chloride (ASC) and it would not be necessary to
synthesize laboriously this material from local petroleum sources. However, as
an lranian organic chemical industry develops, more compounds may become
available locally.

Our calculations suggest the magnitude of the investment and the allocation
of other resources necessary to produce fine chemicals on a reasonable
commercial scale. The plant is sized to manufacture about 230,000 Kg of
product per year in a 2-shift, 250-day operation. If the product has a sales price
of 330 Rials per kilo, the annual sales value of the product is 75 million Rials per
year,

The process flowsheet is shown in Figure IX-1. Raw materials are charged
from drums or bags or pumped into a 7500-liter (2000-gallon) glass-lined
reactor. The reactor is equipped with an agitator, jacket, condenser, and receiver.
At the completion of the reaction, the batch is pumped to a stirred hold tank.
Carbon or other absorbent is added to remove color bodies or impurities, and
the batch is recycled through a pressure filter until clear. It is then cooled to
crystallize the product. The solid product is filtered on a vacuum tilting-pan
filter. This type of filter is more versatile and less prone to maintenance
problems than centrifuges or continuous filters. The wet filter cake is transferred
to carts, and the product is dried on the carts in a batch fluid bed dryer. The
dried solid is screened and packaged into weighed containers. Any oversize solid
is ground and recycled to the sifter.

A yield of about 450 Kg per batch is assumed. The complete processing
cycle for each batch should be about 16 hours. With two reactor systems in
phased operation, the plant should produce two batches per day in two-shift
operation.
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C. MIYSICAL FACITIRS

Figure IX-2 shows a possibie plant layowt. The totel plant ame, not
including general offices, is about 750 square meters. divided roughly into thinds
for the reaction area, grinding and warehousse, and permsonnel facilities. A
suggested layout for the reaction area is shown on the figure. The reacton are
grouped in the center of the floor to provide carly accems for raw meterials,
convenient operstion by one or two men, and inexpensive hookup of steam.
water, and electricals. The in-process storage tanks can be located n amy
available floor area, because there is no requirement for operator access to them.
However, it is essential to provide adequate floor space around the pen filters to
permit efficient unloading of the fiiters and movement of wet cake corts. The
reactor area provided will allow for some future expenston.

The dryer ares and thve grinder-packaging arca are partitioned and ventilated
scparately to control dusting and prevent cross-contamination. If the majority of
the production is packaged in 50-Kg drums, the warehouse space requirements
will be moderate. A month’s production is about 190 drums. which would
require an area of about SS square meters (including aisle spece) if stacked on
pallets two high. About 150 square meters of warehouse space are provided in
the plant layout. Part of the additional space wilt be required if the product is
put into a variety of package sizes or if there are 2 number of different productks.

The fixed investment for the process is summarized in Toble IX-1. The
Installed Equipment Cost it about 27 milon Riak. and BDuildings snd
Supporting Facilities arc eostimated at 12 million Risk. The Total Fined
Investment, including Engineering and Construction is 65 million Risk. The
fixed investment estimate asumes starting from bare ground. The investment
(and the time required to start operation) could be reduced considersbly if the
operation were to be set up in an existing general purpose buliding.
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TABLE 1X-V (sone)
FIXED INVESTMBNTY
Purshare Nie
U.8. Dellan Nish
Suildings and Supporting Faeilities (sont)
Water systom: well, pump, storags tank, cooling tower, 80,000 3,700400
fines to and from plant eres
Soller - 300 HP, packeged steem tube, with controls, 0,00 2.500.000
distribution lines, fuel tank
Electricel distribution - traneformer, Hnes 15,000 1190009
Chemiocel draine, settling pond 16,000 1,150.000
Prooses Building 200 m? (3000 #*) 14000 1000000
@ 3700 R./m?
Wershoues and grinding buiiding 200 m? 10.000 0000
(3000 ft2) @ 2700 R./m?
Laboratory, offics, personnel ares 100 m? 11,999 000000
(3000 1) @ 4300 R./m?
Tow! Bulidings and Supperting Fesitities 195,000 120000
Tetl Physiss! Plant Cost (PPC) 990.000 28,0040
Snginsaring and Construstion
Design ( 18% of PPC) 0.000 (r 7
Purshasing, scoounting, supervision during 70000 L.950.000
oonetruction
interest during conetruction: 12% of 70% of 0000 6. 7004000
w0tal investment for 1 1/2 veers
Contingancy 1900 g '
Totsl Enginssring and Construstion 20000 5000
TOTAL FINED INVESTMBNTY LT 6./

Sowren: Arthur O. Little, ine.
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The Net Working Capital (Table 1X-2) is about 28 million Rials. More than
half of this total is in receivables, assuming about 75 days for payment.

E. PERSONNEL REQUIREMENTS

The labor manning and expenses are shown in Table IX-3. A total of 24
hourly operators are required for the two-shift operation. The manning table has
been set up on the assumption that a pool of skilled chemical operators is not
available. Although the number of operators per shift is somewhat higher than
for a comparsble U.S. operation located in an ares in which trained chemical
operators are available, the total annual hourly labor cost is similar.

The salaried personnel organization (Figure 1X-3) is set up on the
sssumption that the operation will be completely self-contained, with the
exception of the original product and process development work. Provisions are
made for general management, plant management, and technical support (Tabile
IX4). It is sssumed that sales will be made to a small number of converters and
regional distributors; therefore, the sales effort for the operation will be
principally in scheduling and coordination.

F. OPERATING COSTS

Table [X-S summarizes the operating costs for the assumed operation. The

. total conversion costs arc estimated at about 130 Rials per Kg. The lasgost single

conversion cost item is SO Rials for salaried personnel expenses. Note that for

most operations of this type raw materials (not included in our estimate)

' account for S0-70% of the total manufacturing cost. and all other expenses (am
shown in Table 1X-$) account for only 30-50% of the total.

G. FACTORS AFFECTING THE MANUFACTURE OF BULK MEBICINAL
INGREDIENTS IN IRAN BY PRIVATE INDUSTRY

The bulk medicinal ingredient manufacturing operation outhined here
would require a fixed investment of 65 million Risls (3869,000) and s working
capital of 28 million Risls (3445.000). If the product were sold at 330 Risk
(34.40) per Kg. the operation would have annual sales of 7S million Risls
($1,000,000). Presumably, these ssles would supplant pressnt imports of
approximately the same value. Asuming one-third of the value of the bulk
pharmaceuticals would be imported s raw materials for the operation, the direct
taving in (oreign exchange would be S0 million Risls (3665,000) per year. In
addition, the operation would heve an annual payroll of about 13.5 million Risks
(3180,000) and would add roughly another 16 milion Risk ($210,000) to the
economy in the form of paymenta for other services and materials.

1X-7
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TABLE IX4$
OPERATING OOSTS ¢
(Riale)

BASIS: 1 basch (450 Kg) per shift, 2 shifts per dey, 200 days per yeor

ANNUAL PRODUCTION: 227,000 Ko

CAPITAL INVESTMENT:  Equipment Cost — 265%,000
Buiidings, se - 2820080
Total Fixed Investment — 06,150,000
Working Capitel — 20,370,000

fRaw Meteriale, delivered
Hourty Lebor (Operating and
Meintenance from Table 1X-3) 2,353,000 0.9
Contsiners and Labels 980,000 4«
Meintenence meterisis @ 6% IEC 1,330,000 .
Utilities 1,080,000 L Y )
Misosilsnsous Production Supplies 780,000 .9
Equipment @ 10% 2,084,000 "e
Buildings @ 3% 1,160,000 8.1
interest @ 12% on Working Cepital 3,400,000 4.0
Local Texes & imsurence
@ 3% Fixed Investment 1,900,000 o8
Saiaried Personnel Expenses

(from Table 1X-4) 11,210,000 ®N
Office Overhead: supphies,

communications, travel,

contributions, stc. @ 20% salaries 2.200,000 o
Freight out @ 4.40 A./Kg 1000000 X

Totsl Conversion Cost 30,000,000 129
5300000 oLm

* inciudes ol yesrly Operating cOsts excpt rew meteriels.

Sowes: Arthwr D. Little, inc.
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As fine-chomicel menulaciure is not cepltel-intensive, the minimum
economic plant sise is not lage. A of the sine doscribed here could
compete economicelly with virtually sy plant in the world making similer
products, assuming that it were not at a dissdvantage with regasd to raw maeterial
position, access to the merket, or Government-controlled factors (e.g., taxes,
tarifl position, incentives, etc.). in a highly divenified economy, a plant of this
typs would be built by a company with a large captive market, or by a company
ssoking to supply a position of s lerge free (i.c., noncaptive) market. In 2 bom
divenified economy , a plent of this type would more kikely be built specifically
0 pply the pressnt and projected requirements of oxisting end-product
marketors. Although the plant design lends itssil to manufactur of a wide
varisty of chemicals, in a lessdiversified economy there would be restriced
appertunity to convert the plant to other products if the markets for the initial
products did not meterislise as expected. Therefor, the prospective manufactur
or of bulk pharmaceuticals must be confident that he will achiove his prajected
sales lovels in the specific products he is planning tO menufactuse. It may be
concluded thet existing ussrs of the bulk chemicals (i.c., sxisting marheton of
pharmacouticsl preperstions) would be the most likely candidetes for mene-
facture of thes products in lren.

Meny bulk pharmeceuticals are no longer protected by petents throughout
most of the world. Howewer, over meny yeen the manufactunn of them
products have developed very stromg commercisl positions theough diligent
market development work, promotion of proprietary formulations and trade
names, and development of consistently high-quality products. As a result, most
onisting manufacturers have built a strong compstitive position and are enjoying
the resulit of this effort in the form of a relatively high retum on investment. All
other facton being equal, it would require an equally good or better retum on
investmont to induce one of these compenies to menufacture in lran rather then

sugply bulk phermaceuticals to the lranisn market from existing plants outeide
of lren.

in the United States a new investment in fine chomicels would be expected
0 return more then IO% (before tanes) on total capital employed. Obviously,
meny other factors must be comsidered in an investment decision, but if the
prajected return were much lem than 307%, the project would not be considered
economically atirective. We understand that present iranisn low limits the retum
on investment for pharmaceuticel operstions. Decawese of the vast body of
tochnical expertiss built up in pharmaceutical manufacture, it is likely thet
outside invesiment or sssintance will be required (o oestablish pharmaceuticsl
manufacture in lran. It is aleo likely in the light of the pressnt profit restrictions
thet Government incentive in some form will bs required 10 induce outeide flems
0 participate in 2 venture of this type in lrsn.

X-13
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The investment incentives which could be offered to a new venture are well
known to Government. Some charscteristics of this particular potential project
which should be considered in reviewing posible incentives are a follows:

)

Q)

Q)

Becawse of the constantly-changing technology and markets for

pharmaceutical products and the consequent risk of technological
obeolescence, pharmaceutical manufacturers strive for the carliest

possible payout on initial investment. Incentives that assist early
recovery of invested capital should be more attractive than incentives
which improve overall project profitability over a long period.

This project may be considered technology-intensive rather than
capital intensive. The major problem in establishing the project kies in
acquiring or developing the technology, and assembling and training
and skilled management and labor team. Once this “‘center of
excellence”” has been established, the investor is naturally anxious to
apply it over as broad a base m possible. Incentives that would
encoursge this poesidility would be particularly attractive. For
sxample, some assurance could be provided that the venture would be
in a favorable competitive position for a number of years to supply
the Iranian market with specified classss of bulk pharmaceuticals.
Particularly important would be any assistance the Government could
provide to enable the lrsnian venture to supply the same bulk
pharmaceuticals to other markets; for cxample, Turkey, lraq, and
Pukisten.

Incentives that relieve the venture of most of the costs of training
management and hourly employess would be ussful. Establishment of
related sducational programs at universities and trade schools would
be beneficial.

Becouse the project would not be a major user of fuel, power, water, redl
transportation, snd other infrastructure clements, incontives releting o theese
factors would not be decisive.

in peneral, preliminary analysis indicates that manufacture of bulk
pharmaceuticals in lran could be attractive to private investors and 10 the
wonomy as a whole. More detaiied anelysis could be mede whon pecific
proposed projects we identified .
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APPENDIX A

PERSONNEL CONTACTED IN IRAN FOR ADL-UNIBO
PHARMACEUTICAL STUDY

N. Rao, Project Manager

G. Lamont, Chemical Engineer
Bazargani, Chemical Enginoer
vi, Pharmacist

Abu El-Haj, Economist

XY

. A,
F.
.F.

¥y

Ministry of Economy

H.E. Mr. ]l Ashrafi, Deputy Minister of Ecomomy and Managing Director of
the Research Centre for Industrisl and Trade Develop-

ment

Me. H. A. Mehran, Director General of Research and Deputy Managing
Director of the Research Centre for industrial and Trade

Development
Dr. Tori, Price Control
Mr. Moghbeli, Bureau of Statistics

Rarmessutiosl Companies

|. Triton S.A.
Dr. F. Mossanen

2. Berlimed lran AG
Mr. Wolfgang Bernherdi

3. Toldaru
Mr. Mohammed Robeti, Plant Manager

4 Cysmnamid X
Dr. A. Nouri

S.  Derou-Pakheh
Dr. R. Samii

6.  Sterling Products internationsl, inc.
Mr. Georg Eidenachink

1. Piser lran
Mre. R. M. Honol
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APPENDIX A (cont)

Contvel Bank of ren

Mr. B. Homayoon, Chief, Economic Statistic Department
United Seates Embassy

Mr. Charles A. Mast, Vice Consul

Assscistion of Pharmaceutical Manufacturess in lren

Dr. Nabavi, Secretary

Man Ovganisation

Mr. M. Baquer Namazi
Dr. Amini
Dr. Tarmara Jamilzadeh

nitry of Meslth

H. E. Dr. M. Shahqoli, Minister

M. E. Mr. M. Assar, Director General — Planning & Programming
Dr. M. Dadgar, Director General and Chief Heaith Corps

Dr. A. Naderi, Director, Drug Control

Dr. Ghane, Director of Health Corps at Isfahan

Dr. Tavana, Director General of Health, Isfahan

Dr. Mehdi Loghmani, Dep. Director of Health, Isfahan

Dr. Amiri, Doctor at Health Corps Unit at Mourtche-K hort

ben Seatistical Conter, Conss Buress, Plan Goganisstion
Dv. Sotoudeh

Mr. Farrokh
Miss Tamerzian

tmporial banion Fharmassutive? tnntitute
Dr. Julal Badukhshen, | xecutive Director
Werhor Sacinl imurence Goganisation
Dv. Fakhwea'i
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I1II. DPRICES AND PROFITS IN THE PHARMACEUTICAI. INDUSTRY

With a few exceptions the pharmaceuticals provided by the pharmaceutical
industry until the 1930's were not curative but merely palliative. Con-
sequently the pharmaceutical companies were rather small businesses that
were regarded as helpful assistants to the doctors who were at the fore-
front of the fight against disease,

Introduction of the sulfonamides began to change both the practice of
medicine as well as the character of the pharmaceutical industry. The
companies started to invest heavily in research for new sulfonamides and
set up clinical testing programs to evaluate them on patients. The industry's
rate of change was stepped up by the successful production of penicillin
during World War II. The profits from the sale of penicillin in the
immediate post-war years financed much of the research that led to newer
antibiotics, hormones, central nervous system drugs, etc. that spilled out
of the laboratories in the next twenty years. Sales and profits climbed
rapidly as a few fortunate companies (especially those in the antibiotic
market) grew as much as fiftyfold in the post-war period.

By 1960 the U.S. pharmaceutical industry was "big business" and came under
attack in the famous Kefauver drug price hearings in the U.S. Senate.
Subsequently the international pharmaceutical industry was investigated in
dozens of countries around the world.

Other industries (such as the automobile industry after World War 1) had
gone through periods of rapid growth in sales and profits without incurring
the public wrath accorded the pharmaceutical industry. Why was the latter
different? The difference is at least fivefold: 1) pharmaceutical products
can be of life and death importance; 2) many pharmaceuticals are paid for
by governments as part of increasingly expensive health care systems; 3) it
is an innovative industry based on heavy research expenditures and it uses
the patent system to protect its heavy research investments; 4) unlike

many other research-based industries (such as space and aircraft firms),

its research is not appreciably financed by governments and the research

and development costs must be borne by its commercially successful products;
5) also unlike the traditional economic model of companies competing by
price competition, the pharmaceutical companies compete mainly by product
substitution.

The above differences were not generally recognized by economists, politicians,
the lay public and even by the executives of many pharmaceutical companies.
Many pharmaceutical executives forgot that they were in a business that con-
cerned the life and death of human beings and concentrated on maximizing
product introductions, sales and profits. Although the Kefauver investi-
gations were patently unfair to the industry, they did force the industry

to review its social as well as business role.
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On the other hand, people who, without complaint, paid $3.50 for a carton
of cigarettes or $7.00 for a bottle of whiskey objected to paying a like
amount for "a few little pills" even if they werc life-saving. Many
critics stated that the pharmaceutical companies were making "excessive"
profits and countless meetings were held throughout the world to deter-
mine what a "reasonable" profit for the companies should be. Likewise
attacks were made on the limited monopoly granted under the patent sys-
tems. Some groups took the position that the pharmaceutical industry
should make a profit no greater than the average of all manufacturing
industry; others thought that the industry should be taken over by the
government and run as a non-profit government enterprise.

Despite the fact that to this day there is no agreement as to what consti-
tutes a fair rate of profit for pharmaceutical companies, the decision

was made by many governments of the world that pharmaceutical prices were
"too high". Therefore, a variety of price control schemes were introduced.
Some of these schemes involved only hard bargaining on the part of govern-
ment purchasing agents but others involved disregard of patent rights,
refusal to list certain drugs as compensable in the country's health
plans, fixing of wholesale or retail prices, etc.

A complete discussion of prices and profits in the pharmaceutical industry
is outside the scope of this report as the subject is so broad that
several books have been written on the subject. For a good background on
the industry as seen by the U,S. Health, Education and Welfare Department
(HEW) we would recommend "The Drug Makers and the Drug Distributors" and
"Current American and Foreign Programs" both authored by the Task Force
on Prescription Drugs of the HEW. Another book which gives the outlook
of many academic and industrial professionals is '"The Economics of Drug
Innovation' subtitled ''The Proceedings of the First Seminar on Economics
of Pharmaceutical Innovation, April 27-29, 1969'", edited by Joseph D.
Cooper, The American University, Center for the Study of Private Enterprise,
School of Business Administration (1970).

The latter book contains a wide ranging discussion of the pharmaceutical
industry and includes comments on the Task Force reports listed above.

Two British authors have produced very readable books that give valuable
insight into the pharmaceutical industry. Dr. Wyndham Davies had been

in the pharmaceutical industry in Britain and then spent from 1964 to

1966 as a Member of Parliament before writing '"The Pharmaceutical Industry",
Pergamon Press (1967). Professor Michael Cooper authored the first analysis
of the pharmaceutical industry by an economist., ["Prices and Profits in
the Pharmaceutical Industry', Pergamon Press (1966).] While some of the
data are now over five years old, the basic analysis is still valuable,

The HEW Task Force determined that the 1968 pre-tax profits were 19% for
the pharmaceutical industry and 13% for all manufacturing groups. The
corresponding after-tax profits would be approximately 9.5% and 6,.5%
respectively, Table 2 gives the net sales and net earnings after taxes
of the U.S. companies listed in Table 1. The net income after taxes is
also calculated as a per cent of net sales for each company. These
companies have been very profitable in the past and appear to have a good
potential for the next few years. The pharmaceutical industry as a whole
has been quite profitable but there is some concern that the profitability

-6-
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may drop in the future because important pharmaceutical research break-
throughs apparently have slowad down in recent years.

The effect of changes in the industry's profit margin on U.S. prescription
costs were stated by Dr. Simon N. wslitney, Professor of Economics, New
York University to be as follows:

« o Jllow much, by the way, would be saved if the Task
Force were to get profits down to the everage for all
industries? Not having located the Task Force's es~
timate, I'11 offer the following: To reduce the 1968
manufacturer's profit from 19 to 13 percent (the all
manufacturing average) would have lowered the after-
tax margin on sales from 9.5 to 6.5 percent. On a four-
dollar prescription--if we use the standard estimate
where half the retail price goes back to the manufec-
turer--the consumer would be saved exactly six cents.
The savings might be upped to twelve cents 1if we allow
for the tax loss from which the consumer benefits until
he or someone else makes it good. This is the little
mouse which the mountain of effort will bring forth end
for which thousands of consumer letters are clamoring.
1 think that at least we economists should try to keep
cala heads and exert our function as educators. Ed-
ucate ms, if that is the problem, and if I tum out to
be vrong. But, if I am right, educate the public.

(1) weng Bcomomics of Drug Ianovation”, p. 138.
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TABE 2

8 U,8 'BUTICAL COMPANIES' SALES AND IN
Net Income Net Income After Tewee
Sonpany Net Sales After Taxes
(U.8. $ Millions) (U.8. §$ Millioms)

Abbott 404 32 7.9
Mstican Homs Products 1,192 123 0.3
Bexter 160 13 8.1
Bristol-Myers 928 o8 7.3
Cutter 3 2.3 3.9
Lilly L3} e 13.9
Merck 647 101 13.6
Pfiser 06 7n 0.9
Scheriag 214 7 12.6
Searle 164 1 17.1
Saith, Kline & Fremch 313 40 13.7
Sterling 347 52 L 18 |
Upjohn m » 0.0

Soures: Arthur D. Little, Inc. caleulations based en dets fven "Soandand
Oerporation Descriptions”, Standevd and Peor's Oovpovetion.
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1V, PRICE CONTROLS

My price comtrol method based on restriction of company profits must con-
sider the effect that such restriction will have on investments the company
is able and villing to make in future plant expansion and research. Some
very bad mistakes have been made in price controls, as for example, Brasil's
freesing of pharmaceutical prices in February 1965 while prices of all
smpules, vials, printing, cardboard, tubes, etc. rose about 40X in the
period to September 1965 due to the general inflation problems that have
plagued the country for years.

Beceuse of higher than average profits, the pharmaceutical companies have
been willing to reinvest their retained earnings in hope of receiving
additional profits. Without the profit incentive very few plants in
developing countries would have been built, How much restriction on profits
can be imposed without decreasing the flow of new investments is a very
difficult question and is beyond the scope of our present broad study of
the pharmaceutical iadustry in Iran.

We have stated in the main report that "Altermate methods that would remove
governaent agenciss from detailed involvement in price datermination
should be investigatad" and that "Prices could be monitored by a government
agency to ensure that they were reasonsbly comparable to those in other
countries but the companies could be allowed much greater latitude in
setting prices for the various dosage forms to be sold." Because the world
prices of pharmaceuticals have stabilized in recent years we see no

great danger for Iram in such an approach., However, the price control
problem is a serious one, beset with many economic and political difficul-
ties, amnd without an axtensive study we cannot give a solution that will
aimultensocusly insure low pharmaceutical pricas and a healthy flow of
capital into the Ilreaiam industry.
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V. BASIC MANUFACTURE OF MEDICINAL INGREDIENTS

We stated in the main UNIDO report that The small size of the Iranian
market initially made the local production of active ingredients finan-
cially unattractive. This situation is still true of many active ingredi-
ents but there now appears to be enough usage of a variety of synthetic
organic chemicals to justify erection of a multi-product organic synthesis
plant."”

In our discussions in Teheran last month, we elaborated on the problems
of developing basic medicinal ingredient manufacture in Iran and our
reasons for indicating that only limited opportunity existed for inte-
grating manufacture of active ingredients with the existing Iranian phar-
maceutical formulation industry.

A, SMALLEST ECONOMIC UNIT FOR MEDICINAL INGREDIENT MANUFACTURE

The smallest unit that could compete economically in world trade would
require a fixed investment of $750,000 to $1,000,000 for a simple (ome to
three step) organic synthesis plant and 6 to 10 million dollars for an
antibiotic fermentation plant. To be economically feasible these plants
should manufacture products whose annual value would be equal to the fixed

investment or greater than $750,000 to $1,000,000 for the organic plant
and greater than 6 to 10 million dollars for the fermentation plant.

B. EVALUATION OF POSSIBLE ANTIBIOTIC FERMENTATION PLANT

The five largest selling pharmaceuticals in Iran in 1969/70 were all anti-
biotic products as shown in Table 3. The value of the formulated product
and estimates of the value at world market prices of the active ingredient
are given. The estimated ingredient value for tetracycline is not sufficient
to support a fermentation plant.

Even adding the estimated values for streptomycin and penicillin would not
produce sufficient ingredient sales volume. Assuming that 1980 sales for
tetracycline, streptomycin and penicillin are three times present volumes,
the active ingredient values would be $1,000,000 to $1,500,000, $400,000
and $300,000 respectively, but still insufficient to support a truly
economical fermentation unit. Ampicillin and phenethicillin are still
under patent restrictions and also require additional investment in syn-
thetic chemical equipment.

As shown in Table 3 the present requirement for tetracycline is approximately
10,000 to 15,000 kilograms per year. A fermentation plant with 2,500

gallon (9,000 1.) fermentors, delivering 6,000 1. per day would produce
approximately 25,000 kg. of tetracycline per year. These are uneconomic-
sized fermentors; production costs fall rapidly as fermentor size is
increased but costs flatten out above 30,000 gallon (110,000 1.) fermentors
so that 100,000 gallon fermsntors are only slightly more efficient.

=10=
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IMiE )

LAMGEST SELLING PHARNACRUTICALS IN IRAN 1969/70

l:lu Formulated Estimated :n;ndimt Bstimated Value of

LProgyct (V§®) =~ __ Content (Kg) _Ingredient (USY)
Tetracycline $3,500,000 10-15,000 $350 ,000-$500 ,000
Mpicillin 2,700,000 (Semi-8ynthetics) -
Phenethicillin 1,500,000 (Semi-Synthetics) -
Strept amycin 1,200,000 - $120,000
Penicillin 1,000,000 - $100 ,000

Seures: Arthur D. Little, Iamc.
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We do not believe that a fermentation plant would be economic nor have
positive national benefits at present. The 1980 antibiotic requirements
may not be sufficient to support a fermentation plant that can compete
on a cost basis with world antibiotic prices. However, the 1980 market
might support a plant that could have positive national benefits. Due to
changing conditions, we do not believe that a feesibility study on a
fermentation plant is justified at this early dete. Major present
emphasis should be placed on expanding the phermaceutical formuletion
industry which will be critically short of cepacity in 10 years.

C. EVALUATION OF SYNTHETIC ORGANIC CHEMICAL PHARMACEUTICAL INGREDIENT PLANTS

The next five lergest selling phermaceutical preparations contain ascorbic
acid, promethezine, chloramphenicol, chlordiazepoxide (Librium) and
oxytetracycline with sales values of the formulated products of $800,000,
$200,000, $700,000, $600,000 and $500,000 rsspectively.

Ascorbic acid requires a very lerge and compliceted plant and there are
many steps in the synthesis. An economic plant would be much too large

for the Iranian market. The next three ingredients are specialty products
made in small volume and with expensive steps. Synthesis might be possibls
for the company holding the patent if it also operated the general product
plant we suggest, but volume is not sufficient for production as the sole
product of a plant., Oxytetrecycline is e fermentation product and all
succeeding formulated products individually sell for less than $500,000
per year.

We are therefore faced with the necessity of finding general categories
of products that have a reletively large sale and whose ingrsdients might
be manufactured in a single plant. Analgesics have a combined Iranian
sales volume of 33,500,000 et present and sulfonamides sell at e present
rate of $350,000. We estimate thet the present consumption of the active
ingredient sulfonamides is approximately 35,000 Kg. per year worth about
$250,000, With local production, an Iranian market for about 100,000 Kg.
should be easily attainable by 1975, The production of several sulfon-
amides and one or more analgesics should give sufficient sales to support
an organic synthesis plant of the type suggested in our UNIDO report.
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Abbott

Professional Pharmaceuticals

Hospital Products, Diagnostics, Laboratory Medicimals

Pediatric Products

Consumer, Animal Health, Agricultural and Chemical
Products

Ovsrseas Sales

American Home Products

Ethical Drugs
Packaged Drugs
Housewarss

Foods

Household Products
Candy

Baxter

Parenteral Solutions end Bleed Containers
Disposabls Sets for Above

Medical Specialties

Bnzymes and Specialty Chemicals
Instrumentation

Bristol-Myers

Toilstries and Cosmetics
Prescription Medicines
Proprietary Medicines
Mutritional Products
Rousehold Products

Other Products

Cutter

Hospital Products

Other Human Realth Preducts
Vetsrinary

Plestic Products

18.4
22.8
17.5

13
8.3

17

14
12

)}
43

8.1
a.s
16.2
13.4

S
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| 1.3

Merok Sharp & Dohme Divisien 37.7
Merck Sharp & Dohms Intemmational 3.5
Merck Chemical 14,8
Calgom Corporatiom 0

Miser

Pharmacsuticals
Chemicals

Consumer Products
Agricultural Predusts

Seheriag

Corticoids
Cold Products
Mti-iafectives

® Mtihistenines
Psycho-pharnacsut Lcals
Other Products

Upjeha

Mmtibiotics

Steroids

Mmtidisbetics

Other Pharmaco

Agricultural Products
Chemicals

Clinical Laboratery Serviess

3

(-3 ¥ <

t % ¥ 14

11311

Seures: “Corperstien Deseripticns”, Scandesd and Pooss’ Cospovetion.
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APPENDIX A (cont)

imperial Social Service Organization

H. E. Senator Dr. Sheibani

H. E. Dr. Kasemi

Dr. Mortazavi, Doctor at Dispensary at Dortche
Red Lion and Sun Society

Dr. Arbabzadeh
Dr. Zekri, Head of Hospital at Khorramshahr

National iranian Oil Company
Dr. Massoud Rouhani, Director — Health Department
Dr. A. Kehnemi, Deputy Director — Health Department
Dr. Partow, Medical Director in Abadan Region
Mr. A. Akbar Sadeghi, Chief Administrator for Medical Division in Abadan Region
Plus many pharmacists and doctors in their hospitals and clinics in Abadan and
Teheran.
Pars Clinic, Teheran
Dr. Shirazi, Pediatrician and Part Owner of Clinic
Razi Institute, Karaj

Dr. Morteza Kaveh, Director General
Dr. Mir Shamsi, Deputy Director

Tohoran University

Dr. Hadi, Drug Section
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APPENDIX B

IRANIAN CALENDAR AND IRANIAN CURRENCY

CALENDARS

The lranian Calendar year ends on March 20 of the Gregorian calendar.
Both dating systems are used in this report. When the year 1969 or 1969/70 is
stated in reference to Iranian statistics, the period covered is from March 21,
1969 to March 20, 1970 and corresponds to the Iranian year 1348. The
following table gives the correspondence of recent dates and future projections.

Yor Year
Persian Gregorian Persian Gregorien

1962/63 1972/73
1963/64 1973/74
1964/65 1974/75
1965/66 1975/76
1966/67 1976/77
1967/68 1977/78
1968/69 1978/79
1969/70 1979/80
1970/71 1980/81
1971/72

CURRENCY

Monetary value is usually stated in both Iranian Rials and U.S. Dollars. The
conversion rate in recent years has been approximately 78 to 76 Rials per U.S.
Dollar. For conversion purpose we have used a ratio of 75.5 Rials.
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1, INTRODUCTION

A representative of Arthur D, Little, Inc. (ADL) was asked to meet with
UNIDO personnel and members of the staff of the Iranian Ministry of Economy
in Teheran on April 5-8, 1971. The purpose of the meetingwas to discuss
ADL's report to UNIDO on the Iranian pharmaceutical industry and to give
additional background on some of the information presented.

The principal concern of the participants in the meetings was in regard to
the reasons for the smell number of present opportunities for integrating
basic ingredient manufacture into the existing Iranian pharmaceutical opers-
tions. The group also wanted additional information on our reasons for
using a ratio of three dollars of annual sales per dollar inveated in phar-
maceutical plants.

In addition the group wanted a broader background of information on the phar-
maceutical industry and the problems of price controls and pharmaceutical
profits.

In the following sections, we diacuss these subjects and give referencea .
for extendad reading on the general economics of the industry.
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I11. COMPARISON OF NET PROPERTY INVESTMENT AND NET SALES
OF PHARMACEUTICAL COMPANIES

Comparison of the ratio of yearly net sales to net property investment is
confined to U.S. corporations because the sketchy financial reports re=-
quired of European corporations do not show these details.

The investment and sales figures given in the comparisons in this section
were all taken from "Standard Corporation Descriptions" published by
Standard and Poor's Corporation and cover 1969 annual reports because not
all 1970 reports were available.

A difficulty in determining ratios of sales to investment in pharmaceutical
manufacture is that all of the U.S. pharmaceutical companies have diversified
so that the pharmaceutical portion of their business may produce a major
share of their income or may be less than 25%., In Table 1 we have grouped
representative companies into two categories based on the portion of

sales derived from pharmaceuticals and one category based on specialization
in a certain type of product. (Companies showing less than one-third of
their income from pharmaceuticals were not included. The breakdowns of

sales in different categories for these companies is given in the Appendix.)

The companies listed in the first section of Table 1 produce a large proportion
of "ethical” drugs not advertised to the public and mostly sold on prescription
in the U.S., whereas those in the mid-section (with the exception of Pfizer)
produce a higher proportion of "proprietary” drugs usually advertised to

the consumer and sold "over-the-counter'". The required investment tends to

be higher in relation to sales for the first grouping of companies because

they usually manufacture a higher percentage of their medical ingredients
(again with the exception of Pfizer) and basic chemical or antibiotic manu-
facture requires a larger investment per unit of sales.

These differences are reflected in the ratio of net annual sales to net in-
vestments, being about 6 to 1 for companies with high proportions of pro-
prietary preparations and about 3 to 1 for the ethical pharmaceutical
producers,

Also as indicated in Table 1, producers having a high proportion of intra-
venous solutions in the product line tend to have lower sales to property
ratios,

The overall average weighted ratio of net annual sales to net property
investment for all the companies listed in Table 1 is 3.7. In addition to
data of this type, we know from past calculations of sales to investment
ratios for plants in developing countries that the ratios camn be influenced
markedly by local conditions., A typical pharmaceutical plant in a developing
country should have a higher ratio of sales to investment than the company's

-2=
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. plants in its home country hecause no expensive basic synthesis or fermen-
tation plants are normally required., On the other hand plant sales may
be restricted due to difficulties in obtaining supplies, monetary or import
restriction, etc. so that sales ratios are lowered. In our main report we used
a ratio of net annual sales to net investment of 3. In the Iranian economy f
& sales to investment ratio of 3 should be a reasonable average for the
pharmaceutical industry as a whole, However, the ratios for individual
companies may turn out to be from 2 to 6, The threefold ratio was used
for making a reasonable estimate of the investment required to meet Iran's
1980 pharmaceutical demand and obviously should not be used to reward or
penalise companies who do not match the expected ratio.
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TABLE 1

NET PROPERTY INVESTMENTS AND NET SALES OF
SELECTED U,S, PHARMACEUTICAL COMPANIES, 1969

Companies With Over 2/3 of Income From Diversified Pharmaceuticals

Net Property Investment

(Land, Buildings, Equip- Net Annual Sales /Property
ment) Sales Ratio
(U.S. $ Millions) (U.S. $ Millions)
Searle 41 164 4,0
Merck 180 647 3.6
Upjohn 157 n 2.4
Lilly 225 537 2.4
Smith, Kline & French 77 315 4.1
Schering 47 214 4,6
Total 727 2,248 3.1

Companies With Between 1/3 and 2/3 of Income From Diversified Pharmaceuticals

Am. Home Products 187 1,193 6.4

Bristol Myers 165 928 5.6

Pfizer 259 806 3.1

Sterling 90 547 6.1
Total 701 3,474 5.0

Cogpanies Heavily in Productiom of Intravenous Solutions

Abbott 183 404

Cutter 16 59 .

Baxter 81 160 .
Total 280 623 2.2

L] ] L]

TOTAL 1,708 6,345 3.7

Source: Arthur D. Little, Inc. calculations based on data from "Standard Corporation

Descriptions,” Standard and Poord Corporatiom.
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