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Abstract— Since the entrance of Tunisia to the World Tra@dganisation (WTOQO) in 1995, the
Tunisian pharmaceutical industry has recorded demnable changes. Notably, with the extension
of patentability to pharmaceuticals, the sectomdsv at a dynamic stage of transformation,
translated by a notable development of the industrgenerics. The purpose of this paper is to
analyze the mutations that have marked the Tun@nmaceutical industry over the last decade
and study its potential of developing future inntiva In this purpose, the paper is divided into
two main parts. In the first one, we are going tespnt the legal and economic changes in the
Tunisian pharmaceutical sector and highlight theleasis of the government on the production
of generics. In the second part, the paper aimstuatying the perspectives for innovation in
Tunisia through the study of the innovation captiéd in the Tunisian pharmaceutical sector.
The results show that in spite of some strengthth@fTunisian economy, the perspectives for
pharmaceutical innovation remain handicapped bgrsg¥inancial and structural deficiencies of
the national and pharmaceutical innovation systems.

Key Words:Generics; Innovation; Innovation System; PateRksgrmaceuticals; Tunisia.

Résumé- Depuis I'adhésion de la Tunisie a I'Organisatidandiale du Commerce (OMC) en
1995, le secteur pharmaceutique tunisien enregilsechangements considérables. Il se situe
aujourd’hui a un stade dynamique de transformatiainaduites particulierement par le
développement notable de l'industrie des génériguebjectif de cet article consiste donc a
analyser les mutations ayant marqué le secteurnmtautique tunisien durant la derniere
décennie et d’étudier son potentiel d'innovatioanB cette perspective, I'article s’articule autour
de deux grandes parties. Dans la premiére, noussadixposer les changements réglementaires et
économiques du secteur pharmaceutique tunisienetttenl’accent surtout sur lincitation du
gouvernement pour la production des génériquess miseconde partie, nous nous proposons
d’étudier les perspectives d’'innovation en Tunigi¢ravers I'étude des capacités d’'innovation
locales dans le secteur pharmaceutique. Les résutiantrent qu’en dépit de certaines forces qui
caractérisent I'économie tunisienne par comparasafautres Pays En Développement (PED)
similaires, les perspectives d’innovation pharmégele demeurent handicapées par nombreuses
défaillances financieres et structurelles liées asystemes national et pharmaceutique
d’'innovation.

Mots Clefs: Génériques ; Innovation ; Systéeme d’Innovati@ngvets ; Secteur Pharmaceutique ;
Tunisie.
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INTRODUCTION

The last century has shown a considerable sprepateft rights among developing countries. This
movement has been led, in a large part, by pressxercised especially by the United-States. it is
this same vein that, in 1995, Tunisia took the gegeent to establish and strengthen its patentrayste
conformingly to the TRIPsagreement. However, this engagement lifts up sévenflicts about the
mitigated impacts that are expected from patenbreament on the Tunisian economy. This debate
has become even more stretched with the extendigpatent protection to the pharmaceutical
industry, since, in addition to its economic dimens the question has worn henceforth a social
dimension dealing with public health. In fact, Dexteer 2004 represented the end of the transitory
period granted to Tunisia (among other developmgntries) to recognize pharmaceutical patents; an
event that is expected to generate a major berileirifunisian pharmaceutical industry. Although
pharmaceutical patents are relatively a receneigsurunisia, their short-term impacts have already
started showing up on the Tunisian market, traedléty a pharmaceutical policy more centered on
the industry of generics. On the other hand, adogrdo developed countries, the aim from
establishing patent systems is at first enhanche dctivity of innovation, which is a long-term
impact. In this context, the questions that com® imind at this stage are: To what extent is
improving the production of generics beneficial fioe Tunisian pharmaceutical industry? And are the
innovation capabilities in Tunisia promising fortential pharmaceutical innovation? In order to
answer these questions, our paper will be dividéd two main sections. In the first one, we arengoi

to present the legal and economic changes in tmesitin pharmaceutical sector and highlight the
emphasis of the government on the production okeges In the second section, we will focus on
studying the innovation capabilities in the Tunisigharmaceutical sector, extract its strengths and
weaknesses and propose some corrective measures.

1. TRANSFORMATIONS OF THE TUNISIAN PHARMACEUTICAL S ECTOR

The patentability of pharmaceuticals, expected esih®95 and put into practice since 2005, has
generated several changes in the Tunisian pharmiealesector over the last decade. These changes
have considerably marked the legal framework towamdore improved patent rights and a
pharmaceutical policy more centred on the industryenerics (1.1). In this same vein, the adjustmen
of the legal framework has in its turn generatednemic transformations of the Tunisian
pharmaceutical sector, especially in terms of tharket structure, the distribution network
organization and the notable increase of the lpcadluction, especially of generics (1.2). This last
effect lifts up wonderings about how beneficial kcbuhis public policy be for the Tunisian
pharmaceutical industry and more globally for tHele economy (1.3).

1.1. Pharmaceutical Patents in Tunisia: Evolution bthe Legal Framework

Pharmaceutical patent rights in Tunisia seem tcee hawots far back in history. However, they have
drawn attention only recently because of the caralole changes they have recorded since the mid-
1990s. In fact, the changes in the legal framewwake been translated not only by the patent law
reform (1.1.1), but also by a pharmaceutical polasically centred on the industry of generics
(1.1.2).

1.1.1. The Patent Law Reform in Tunisia
According to the TRIPs agreement, a patent is ddfes a stronglgxclusivendustrial property right

which grants to its holder a temporarsndnopoly power over 20 years on his innovation. This
monopoly power allows the patent holder to previmtd parties from exploiting the patented

L“TRIPs” is the abbreviation of Trade Related Iiteiual Property Rights.
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invention without his agreement (WTO, 1994, TRIABatent protection in Tunisia is recognized
since 1888. In fact, the decree of thd 26 December 1888 stipulates patent protectiorinfeentions

in all the industries. In this context, the decdeéines a patentable invention dke' invention of new
industrial products, the invention of new meanshar new application of already existent means in a
way to generate a new or an improved industrialdquret’ (WIPO, 2000, Decree of December™26
1888, Article ). However, concerning the pharmaceutical sectw, decree does not recognize
product patents:for inventions related to food or to pharmaceuts;axclusively process patents can
be granted but not product pateh&/IPO, 2000, Decree of December'™261888, Article 2). The
main objective of the government was the protectibpublic health and, subsequently, guaranteeing
the accessibility of the population to essentialgdr In fact, pharmaceutical patents are suppased t
increase drugs prices and thus to make them legssible to lower-income people; this explains the
exclusion of pharmaceutical products from patefitgbi

Patent rights remain responsible for the incredskuys’ prices. At the same time, the main objexti
of the Tunisian government remains preserving puhbkalth. However, the laws have changed
allowing patentability of pharmaceuticals in Tuaisince the ratification of TRIPs agreements in
1995. This change is rather ahligation for developing countries members of the WTO. lct,féhe
entry to the WTO meangutomaticallythe acceptation of all its agreements, including TRIPS,
conformingly to the principle ofédil or nothing. Subsequently, all the member countries of theQVT
have to adjust their intellectual property legisiatconformingly to the TRIPs measures with a
prerogative of a 5 years transitory period for depieg countries to revise, progressively, their
legislations and 5 additional years to recognizdemia in some specific sectors, such as
pharmaceuticafs It is in this same vein that Tunisia reformedgdatent system and started granting
pharmaceutical patents since 2005. We mention thatethe “National Institute of Standardization
and Industrial Property” (INNORP1)in Tunisia was assumed to accept pharmaceutic&npa
applications since 1995 and put them into a “mailbn other words, from 1995 to December 2004,
pharmaceutical patent applications were examinat those of them accepted were put into the
mailbox but not granted until January 2005, whemnitfstitute started granting them conformingly to
the TRIPS measures (in terms of the conditionsabémability, the minimal protection period of 20
years, the exceptions for patentability ... etc)Kgateb, 2005; Musungu & Oh, 2006).

In these conditions, since 2005, any patented dopied and produced in Tunisia is considered as an
infringement to the patent and brings about proklémnthe producer, in this case considered as an
imitator. However, local firms can contract liceaaa produce copies of the brand name drug once
the patent expires; these copies are calgghérics. In other words, a generic drug is a drug whose
patent expired after a protection period of 20 gedhe production of generics submits to a tight
control by the World Health Organization (WHO) thghh the intermediation of local medical
institutions in order to guarantee the same high quality abtaed name druCoriat & Orsi, 2003).
This explains that the patented drug and the germme are medically equivalent therapeutics.
However, generics remain much less expensive tharotiginal version of the drug since they are
freed from expenditures in R&D. In this contextapinaceutical patent improvement in developing
countries is meant to transform the status of diog&ation from an illegal (counterfeiting) into a
legal phenomenon. Generics can, in fact, be perdeds a kind of alégal imitatiori since they are
approved by laws. At the same time, according &définition of Schumpeter (1934), generics are
considered as an innovation, since they are exipteducts newly brought to the local market, which
is the case of Tunisia. In addition to generics, platent law in Tunisia expects a certain number of

2 The decree of December, 261888 was revised in 2000, generating the Law 2080-84 of August 224 2000, on
Patents in Tunisia.

® The transitory period of establishing patent systén the Least Developed Countries (LDC) is exéehi 2016.

* Institut National de la Normalisation et de lagmiété Industrielle INNORPI).

® For example: The Central Pharmacy of Tunisia drel Rasteur Institute are supposed to control tbeyation of
generics in Tunisia.
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exceptions in order to conciliate between protgctiaboratories’ interests and guaranteeing the
accessibility of lower-income people to essentrabs.

i- The obligatory licencesaccording to the article 69 of the patent law 00@-84 of the 24 of
August, 2000, the Tunisian government authorisegytant of obligatory licences in 4 years counted
from the date of patent application or in 3 yearsnted from the date of grérend this in three cases
(WIPO, 2000):

- 1% case: hen the patented invention was not indligtriaed within 4 years counted from the date
of application or 3 years counted from the dategodnt (the longest period is considered).
Nevertheless, if the patented invention benefitsmfra preliminary market authorization, the
obligatory licence could be granted after 6 yearsnted from the date of application or 3 years
counted from the date of grant, on the basis ofdhgest period;

- 2" case: if the quantities of the brand-name drugkegh by the patent holder do not cover the
Tunisian market needs;

- 3" case: when the patented drug has not been inallysti commercially used in Tunisia anymore
for more than 3 years.

ii- The automatic licenceghey represent another mechanism that restraiasngaceutical patent
protection. In fact, the article N°79 of the law2000-84 on patents allows the grant of an automatic
licence of a patented drug that is not or insugfitly commercialized or sold at abnormally high
prices on the Tunisian market. These licences aiprevailing public health considerations above
patent holders’ interests.

iii- Exclusion from patentabilityin order to facilitate the access to drugs, thela N°47 of the
patent law in Tunisia stipulates that patentabitgn not be extended to pharmaceutical solutions
prepared in pharmacies on the basis of a medieacpption and to necessary acts for the production
of generics.

Hence, we notice that these exceptions are comdijeinspired from the TRIPs agreement and
especially from the measures inherent to the Dat@adation. In fact, the declaration adopted in
Doha on the 14 of November 2001, is expected to conciliate betwtae interests of both developing
countries and patent holders. However, some ofrtbasures inherent to this declaration seem to be
contradictory: on the one hand, in it paragraph, the Doha declaration allows obligatimgnces
and calls for a measure that could enable using thre developing countries where production
capabilities are insufficient. On the other hanbligatory licences are allowed only for a certain
number of diseases presented in a list publishddewised yearly by the WTO. In fact, developing
countries and non governmental organizatiosisch as Doctors Without Bordergstimate that
obligatory licences are not very efficient sinceythare allowed only for: (i) diseases of which
therapies exist but their patents have alreadyredp(ii) diseases for which there are no therapets
and (iii) diseases for which R&D efforts are ingtifint, in the sense that the probability of
developing cures for these diseases is very sm#hat in the near future (DWB2003). Although
the aim from the Doha declaration is to facilitateessibility of lower-income countries to esséntia
drugs, its measures, especially the exclusion @mtlost important patents from obligatory licences,
show that this declaration benefits to pharmacaltiaboratories on the expense of developing
countries. In this context, Tunisian pharmaceutiicals for example could not apply for an obligagtor
licence for cancer or AIDS treatments even in thesence of one or more of the three previously
mentioned conditions that are required for granbbfgatory licences. At this stage, the conclusion
that comes into mind is that pharmaceutical pateltsnot have positive effects on developing
countries. At the same time, it is obvious that thre absence of patent protection private
pharmaceutical enterprises would not be incitedntwvate and diffuse their innovations in the
developing as well as in developed the countrieghis sense, the establishment of pharmaceutical
patents in Tunisia would not only be the resulit®fentry to the WTO but also it would stem from a
policy that aims at providing the appropriate legafrastructure to improve the country’s

® The shortest period is taken into consideratidnthé patented drug benefits already from a prelanj market
authorization, this period is of 6 years counteahfithe date of application or of 5 years countedhfthe date of grant.
" Doctors Without Borders.
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attractiveness to pharmaceutical multinational $iras well as to enhance the motivation for thelloca
firms to innovate.

1.1.2. The Emphasis on the Production of Generica iTunisia

Among the objectives stated in thé& 8evelopment plan (1992-1996), the government aains
achieving a level of 60% of pharmaceutical localduction by the end of 1996. Nevertheless, we
notice that this goal was not achieved even 11lsy&ser, since until 2007, the local production
represents only 50%. It is in this context that iSianstresses currently much on enhancing the local
production. In this purpose, the government expsetgeral advantages which are specific to the
pharmaceutical industry (WHO, 2003):

I- Fiscal advantagespharmaceutical firms benefit of: exoneration frdoties on the raw materials
and the packaging items; reduction of the dutiesnguorted equipments and an encouraging VAT
rate;

ii- In a commercial frameworkthe local pharmaceutical firms have the prerogatio ask the
government for a suspension of imports of similardpcts, provided that the pharmaceuticals stock
hold by the local producer satisfy the market desnarthe lack of imports;

iii- The legal measuresy the law promulgated on of September th&, 11996, the cooperation
between pharmaceutical laboratories and the omirois of production capabilities have been made
possible since the authorization to subcontradtigtgveen laboratories.

However, the most important measure remains therédsrm of the social security system in July
2007 and according to which the National Fund oélHelnsurance (CNAM) reimburses patients on
the basis of the least expensive therapeutic elpunivan the market (MPH, 2008). Since generics are
less expensive than the brand name and the licalrsgd, this reform aims at improving the market
demand for generics and subsequently at enhanhigig production. This reform is supposed to
reduce health expenditures. In this context, alammeform has been put into place in France.
According to a survey led by the French Nationatdrof Health Insurance, this reform is expected to
contribute at saving between 12 and 17 million Bwearly in health expenditures in France (Icart,
2008). Since the health insurance reform in Tunisiastill new, its long-term impacts are not
perceived yet. However, in the short-term we notiteady important changes in the pharmaceutical
market structure, particularly characterised byemater potential of production especially in geceri

1.2. Main Characteristics and Evolution of the Tunsian Pharmaceutical Sector

The pharmaceutical industry in Tunisia is led bstrang public sector developed by the government
since the early 1960s. In fact, until the mid-198tsre were only three pharmaceutical enterprises i
Tunisia, all of them public. However, it is in th@mework of the privatisation movement put into
place since 1987 that the government started eagoy the development of the private investment
in all the sectors including the pharmaceuticat@ecurrently, the Tunisian pharmaceutical indystr
is represented by 30 firms: two public (the SIPHAShd “Pasteur” Institute), 23 private and five
subsidiaries of multinational firms (Pfizer, Baxtmd BMS-UPSA from the USA and Pierre-Fabre
and Sanofi-Aventis from France).

8 Value Added Tax.
° La Société des Industries Pharmaceutiques de i€uffise Tunisian Pharmaceutical Industries Company
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Graph -1- Pharmaceutical Firms in Tunisia: Number d Units (1987-2006)
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In fact, the privatisation movement has contribudéédfreshening upthe Tunisian pharmaceutical
industry which recorded an annual average growthaa13% over the last ten years against a world
rate of 7% (MPH, 2008).

Graph -2- Pharmaceutical Investment in Tunisia (198-2005)
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The foreign direct investments (FDI) led by multioaal firms encouraged by the privatisation
movement in Tunisia, have notably revivified theniBian pharmaceutical industry. The graph above
describes the growth trends of the total investnierthe pharmaceutical industry in Tunisia which
has considerably grown up over the last twenty y/é&gran approximate multiplication by 43: from
9,28 million TND in 1989 up to 400 million TND in0B5, of which the share of foreign subsidiaries
represents an average value of 40%. In this sam®e Wee increase in the number of private
pharmaceutical firms in Tunisia has generated aidenable augmentation of the local production;
grown up from only 8% in 1987 to 44% in 1999 toiagk 50% in 2007 (WHO, 2003; MPH, 2008).
The local production is constituted by genericsvai as by licensed products. Lately, we notice a
notable decrease in the share of licensed drugghéprofit of generics, which represent more than
half of the local production. In fact, the sharegeherics increased from 21% in 1999 to 40% in 2005
to stand at 51% in 2007. Nevertheless, we notglght slow down in the growth rhythm of generics
translated by an annual average growth rate of @386 the period 1999-2005 and of 11,2% over the
period 2005-2007. This slow down is explained bg thcrease of the market needs in treatments
whose patents have not expired yet such as cedesions of anticancer medicines (MPH, 2008).

Graph -3- Composition of the Local Pharmaceutical Roduction in Tunisia (1999-2007)
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Furthermore, in spite of the improvement of thershaf generics, exports remain at a low level,
representing only 5 to 7% of the total productithre (equivalent of 12 to 15 million Euros). Exports
are intended for more than 23 foreign markets, sofm#hem for political considerations (notably
Iraq), some other for geographic factors (such awolkto, Algeria, and Libya) and others for
economic factors (such as France and Switzerlafaong these 23 countries, only six of them
absorb 86,7% of these exports: Libya (40,5%), Feg®,8%), Switzerland (9,8%), Morocco (8,7%),
Algeria ((7,8%) and Iraqg (4,1%). The other shareexports (13,3%) is basically in destination of
some sub-Saharan African and Middle-eastern cas{MPH, 2008).

As for the other 50% of the market needs, theycaxered by imports which are assured exclusively
by the Central Pharmacy of Tunisia (CPT). In additithe Pasteur Institute has the monopole of
importing vaccines, serums and allergénghese two institutions head the distribution rextnof the
Tunisian pharmaceutical market. They have the ekaduright to import pharmaceuticals and
distribute them to hospitals, wholesalers and sother public medical organisms such as social
security institutions.

The Distribution Network of Pharmaceuticals in Tunisia

Foreign Suppliers Local Production
Central Pharmacy of Tunisia *
_ € and
Hospitals The Pasteur Institute Wholesalers
Other Structures Pharmacies

Source: The author on the basis of the MinistrthefPublic Health’s Data (2008).

Monopolizing pharmaceutical imports inside the pubkkctor stems from a national policy that aims
at a tighter control of imported products. This swea has become more judicious after the discovery
of the virus of hepatitis C in a stock of blood ionf@d from FrancéWHO, 2003). In this context, the
privatisation of the pharmaceutical industry rersaiat the national level. In fact, lately the
government allows the wholesalers to supply diyectharmacies with locally produced
pharmaceuticals (licensed products and generidaf)put necessarily getting through the CPT while
all imports remain assured by the public sector. Myce that the share of generics in the public
distribution network (45%) is larger than in thévate network (10%).

In response, the Tunisian government stresses m@ode more on improving the production of
generics. This decision stems from a policy thatsabpasically -among other objectives- at countering
the increase of drugs prices due to pharmaceytii@nts on the one hand and to the evolution of
exchange rates on the other hand. However, thesindof generics seems to be a double-edged
sword, generating as much negative as positivetstfe

1.3. Evaluation of the Tunisian Pharmaceutical Polly: Advantages and Limits of Generics

In terms of value, health expenditures have sigaifily grown up in Tunisia; according to the WTO
report, we recorded a multiplication by 2,3 oves thst decade (MPH, 2008). At the same time, due
to the increase of imported and licensed brand-ndmgs prices on the one hand, and to the
continuous increase of carburant prices and theedetion of the Tunisian currency on the other
hand, Tunisia, as a country with limited finanasources, is in front of big challenges about how

19 An allergen is a non-parasitic antigen capablstiafulating a hypersensitivity reaction in atopidividuals.
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assure the access to essential treatments. Ittlsismpurpose that the government put into place a
certain number of measures that are supposed tmemigthe share of local production and this
through promoting the industry of generics. Newelghs, too much emphasis on the industry of
generics could be a double-edged sword for thestamieconomy, presenting several limits (1.3.2) in
addition to its numerous advantages (1.3.1).

1.3.1- Generics Production and the Development afi¢ Tunisian Pharmaceutical Industry

As mentioned above, in terms of costs, it is obyithat generics are less expensive than the brand-

name drugs.
Table -1- Comparison between three Brand-name Drugand Generics’ Prices in Tunisia (in
TND)
Amoxicilline 500 mg Diclofénac 25 mg Gllben?rllzmlde 25
Brand-name drug 7,5 24,5 28,2
Equivalent generic 4.6 12,6 7,0

Source: WHO (2007)

As shown in the table above, we notice that braamtier drugs are much more expensive than the
equivalent generics. For example, for the case ldfe@Gclamide, which is a treatment for some
diabetes, the price of the brand-name drug (28,D)Tisl four times more expensive than the generics
version (7,0 TND). This difference influences calesably the accessibility of lower-income people
to drugs especially for chronic diseases such abetic. Subsequently, substituting generics to
imports allows the government to control and redbealth expenditures in Tunisia which have
grown up in terms of value but are maintained atnstable in percentage of GDP, as shown in the
graph below.

Graph -4- Health Expenditures in Tunisia (% of GDP)
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Furthermore, the increase of the production of gesavill reduce the imports of pharmaceuticals and
subsequently contributes at saving currenciesiddéatly, saving currencies represents a major goal
for Tunisia, especially with the continuous depa&on of the Tunisian Dinar against the Euro (we
restate here that more that 80% of imports are flteenEuropean Union and are thus made out in
Euro). To remedy to this problem, the governmergsses much on promoting exports in all the
fields. Nevertheless, as we previously mentionédsmaceutical exports in Tunisia remain under the
estimated level representing only 5 to 7% of thaltproduction. However, in terms of value, exports
of generics have considerably progressed ovemiddur years growing up from 10,1 million Dinars

in 2004 to 19,4 million Dinars in 2007, which malegrowth rate of 92%. This confirms that also the
production of generics is more targeted to thellorket.

Globally, the development of the industry of gecerconsolidates the local industrial tissue by
promoting investment and consequently increasirgetmployment rate. It is noticed here that the
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pharmaceutical firms employ 3700 persons of 327&8pfe employed by the chemical sector in
Tunisia, which makes a share of only 11,3%. Thermphaeutical sector employs highly qualified
workforce, especially pharmacists and engineers.

More globally, all the benefits inherent to gengrand presented above are themselves a vector that
generates a more important benefit to the Tunis@nomy; that is the attraction of pharmaceutical
multinational firms. In fact, the generics-basedigyohas drawn the attention of foreign investars t
the high potential of production of the Tunisiamaphaceutical industry. Therefore, several foreign
laboratories, which are world experts in generigglpction, are becoming more and more interested
in investing in Tunisia. The most revealing exampléat three of the most important Indian firms -
Rambaxy, Cipla and Hetero Drugs- have signed je@mture contracts with Tunisian pharmaceutical
enterprises in order to produce anti-infectiougj-eancer and anti-inflammatory generics (DEC,
2007).

In addition, the Tunisian economic policy encousagee production of generics as an alternative to
avoid or at least to minimize the dependency o&lldcensees towards foreign firms. In fact, in
opposition to generics, local firms have to nedetiith brand-name laboratories for licences. It is
noticed here that in this kind of negotiations aloirms are the passive partner and consequemgly t
have to accept the contract that serves most teeestis of the foreign laboratory. This could have
negative effects to the licensee especially in seohdrugs prices. At the same time, even after
obtaining the contract, the industry of licensedmpiaceuticals submits to several conditions:

i- The licensee has to import raw materials exclugiftelm the owner of the brand name product at
fixed prices, independently from the evolution g€leange rates. In case of depreciation of the Dinar
this negatively affects as much local consumer® (tuthe increase of prices) as the Balance of
Payments (due to a bigger loss of currencies);

ii- The licensee can not export, even partially, haglpction;

iii- The owner of the brand name product has the exeusgyht to retrieve the license at anytime, on
the basis of a simple notification few months befdrherefore, the local production depends always
on the owner’s strategy and remains thus insecurtéhé licensee.

Similarly to any other phenomenon, in spite ofnitany advantages for Tunisia, generics production
presents many limits.

1.3.2. Generics: A Short Term Strategy

The most important limit is that generics producemmain dependent on the original drug owner,
since they sell only copies of the brand name dwmndthus they have to wait until the patent expires
so that they could produce a copy from the patedted. In this sense, the local firms submit to a
kind of a phase of “inertia” which is equal to thatent life of the brand name drug. This phaseccoul

have serious negative impacts, especially wherirggalith diseases that need an urgent intervention,
especially cancer. In fact, cancer deaths are maock more increasing in Tunisia. Despite the

reimbursement by the social security, cancer ctgasin very expensive and inaccessible for the
lower-income class in Tunisia especially they arglduration treatments.

In addition, much emphasis on the production ofeges in Tunisia could have the side effect of
spreading a sort gfassivenes®wards innovating within local pharmaceuticahfs. In other words,
local pharmaceutical firms would be more willing behave asnnovation takersrather than as
innovation makerssince the encouragement is put much more onrttauption of generics than on
producing new products or ameliorating existingqdizb, 2008a). This consolidates the thesis that a
generics-based pharmaceutical policy remairsh@t-term solutionIn fact, this policy allows the
country to counter many problems as mentioned pusly but, all alone, it is inadequate to achieve
the goal of establishing a solid pharmaceuticaligty, which constitutes a long-term objective. In
this perspective, the government should mobilizeenaéforts in order to kick-start the pharmaceutica
industry. Theoretically, the establishment of phaceutical patents constitutes a determinant of
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innovation in pharmaceuticals. However, the queshiere is whether they are sufficient to generate
pharmaceutical innovation in Tunisia. A prioriistobvious that pharmaceutical innovation requires
more ‘ingredient$ in addition to a strong patent system. In thisgpective, the next section of this
paper aims at studying the innovation capabilitiethe Tunisian pharmaceutical sector.

2. PERSPECTIVES FOR PHARMACEUTICAL INNOVATION IN TU NISIA

Due to the disparate character of innovation, inigerative to begin first by defining this conceypid
highlight its different types, in order to bettanderstand its relationship with patents. Accordiog
Schumpeter (1934), innovation is defined as a newhination of the resources of production. More
precisely, he enumerates five forms of innovatfmmeducing new products, introducing new methods
of production, opening up new outlets, using neputs and realizing a new organization of the
production. In these conditions, producing alreeglgting generics by local producers represents an
innovation for Tunisia, since these products anw far the Tunisian pharmaceutical market. Also,
improving existing drugs by Tunisian pharmaceutigahs is considered as an innovation. Globally,
the category of innovation depends much on thd laauction and innovation potential. It is inghi
purpose that we will study the input (2.1), thropgh(2.2) and output (2.3) innovation indicators in
the Tunisian pharmaceutical sector. This studyallos to expose the strengths and weaknesses of
the Tunisian innovation capabilities and thus tggast some corrective measures (2.4).

2.1. The Inputs of Pharmaceutical Innovation in Turisia

To measure the inputs of innovation in the Tunisgrarmaceutical sector, we will take into
consideration the main key indicators such as R&peaditures (in % of GDP), tertiary school
enrollment, and infrastructure equipments (transpelecommunications ...).

2.1.1. The Key Input of Innovation: Human Resources

The development of the activity of innovation coulat take place in the absence of qualified human
resources. Education is considered, according twa$y1988), as the main factor of knowledge
acquisition and accumulation. Aware of the impor&nf human resources as an input of innovation,
the department of scientific research and techryloigthe MHESRT organizes, since 2003, a
cooperation program between the local and the Tamisnmigrant researchers. This cooperation
amounts to the organization of projects commonlyetped by the local and the immigrant
researchers which projects are financed by the MMES3n the framework of this program, Tunisian
universities welcome yearly researchers for a pegoing from one to six months, in order to
improve researches in prior and strategic fieldehswas technologies of information and
communication, biotechnologies, agriculture, eneggwironment, health, human and social sciences
and engineering sciences (MHESRT, 2006a). To lgghlihe education level in Tunisia, we mention
that in 2005, the tertiary school enrollment staati29%, which is relatively satisfactory, espdgial
comparing with some other countries with similaoamic indicators, such as Algeria (15%) and
Morocco (12,2%).

In the purpose of better surround the local phaeutcal innovation capabilities it is interestirg t
study the characteristics of pharmacy educatioriTunisia there is only one faculty of pharmacy.
Since its establishment in 1975, the number ofeitglhas more than doubled (a multiplication by
2,4) between 1987 and 2007: from 595 students &6 1@ able 2). However, we notice a light
decrease in the number of pharmacy students oeethtee years from 2002 to 2004. This decrease
could be explained by the increase of the unempémynnate in pharmacy. In fact, the number of

1 Ministry of Higher Education and Scientific Resgaof Tunisia.
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pharmacy graduate students on the waiting?lis continuously increasing due to the market
saturation in pharmacies (MPH, 2008).
Table - 2 -Pharmacy students in Tunisia — Total Nuiner (1976-2007)

Scholar

Year 1987/88| 92/93| 97/98| 99/00| 00/01| 01/02| 02/03| 03/04| 04/05| 05/06| 06/07

Students 595 693 | 852 1144 1220 1281 1280 1470 1364 1399 1436

Ministry of Higher Education, Scientific Researatdal echnology (MHESRT), Tunisia, 2008

The pharmacy faculty of Monastir has a good repatatn terms of pharmaceutical formation
comparing with other pharmacy faculties in the Akaghreb Uniof* and the Middle EagiMPH,
2008) This is proved by the important number of foreggndents which has risen up to achieve 35 in
1997 and 1998 and 40 students in 2002. The gragiows the decrease of the number of foreign
pharmacy students, in terms of percentage of tteg students’ number. In fact, the part of foreign
pharmacy students has also decreased over thieviasears. This decline could be explained either
by a decrease in the number of foreign studentanancrease in the number of Tunisian students, or
by both a decrease in the number of foreign stsdantd an increase in the number of Tunisian
students. Actually, we notice the both effects ae. important increase (of 61%) of Tunisian
pharmacy students between 2003 and 2007, and eadecfof 35%) in the number of foreign students
over the same period.

Graph -5- Tunisian and Foreign Pharmacy Students ifmunisia (in %) (1988-2007)
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Since the establishment of the faculty of pharm#woy,number of Tunisian pharmacists is constantly
increasing (from 1726 in 1990 to 2500 in 2001, heag a number of 3497 in 2006) (MPH, 2008). In
1998, 56% of pharmacists work for the private sefttiey have founded their own pharmacies). The
other 44% are distributed between hospitals, pulsiidd private biology centers, teaching,
administration, Central Pharmacy of Tunisia andrpta@eutical industry. Obviously, we notice that
the majority of pharmacy graduate students are mil@g to opt for the private sector i.e. opening
pharmacies than for the field of pharmaceuticaeaesh (WHO, 2003). This shows the lack of
inventive spirit within pharmacy students and exgahe very low percentage of pharmacist working
in the pharmaceutical industry.

12 They are waiting for the agreement of the pubtialth ministry that allows them to establish thwim pharmacies.
3 The Arab Maghreb Union includes five countriedNaith Africa: Algeria, Libya, Mauritania, Moroccad Tunisia.
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Graph -6- Distribution of Pharmacy Students on theThree Cycles of Studies (2006/2007)
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Ministry of Higher Education, Scientific Researatdal echnology (MHESRT), Tunisia, 2008

Indeed, the graph above shows that less than hghaduate pharmacy students carry out third cycle
studies. The faculty of pharmacy of Monastir hasnfited three laboratories and 18 research units in
different specialties; such as pharmacology, helogyo immunology and control of pharmaceuticals
guality. However, we notice that graduate studgetserally choose to carry out their pharmaceutical
studies in developed countries (especially in Eeydpulf countries and the United States) to benefit
from more appropriate conditions for research, esfig in terms of financing and access to some
essential raw materials that are not availableunidia. In this context, according to the survayile
2006 by the Ministry of Higher Education, SciemtifResearch and Technology of Tunisia, we
perceive 65 Tunisian pharmacy researchers livirgywarking abroad. Almost 75,5% of them (49
researchers) are in Europe, 20% in gulf countrigs résearchers) and 4,5% (3 researchers) in the
United States (MHESRT, 2006a).

2.1.2. Financial Resources

In response to the international challenges, tl@@&mic policy in Tunisia aims at establishing an
economy of knowledge. In this purpose, the govemnresists on enhancing the investment in R&D
and facilitating the access to information and kisalge. In fact, the activity of R&D in Tunisia is
obviously in progress. This is thanks to the insesaf funding dedicated to scientific research and
technology. The graph below describes the evolutiche expenses in R&D in Tunisia in percentage
of GDP, over the period going from 1997 to 2007.

Graph -7- Evolution of IERD** in Percentage of GDP in Tunisia (1997-200%
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Ministry of Higher Education, Scientific Researatdalechnology, Tunisia,(MHESRT, 2006b)

As shown in the graph above, the part of the IERParcentage of GPD has considerably grown up
during the last decade from 0,43% in 1997 to 1,183%2007. Predicted values for 2008 and 2009 are

*|ERD: Internal Expenditures on Research and Dgratmnt.
> For 2006 and 2007, the values on the graph ardigeel values by the MHESRT (2006). These figuresew
overestimated since the real values are respegtlvéi% in 2006 and 1,11% in 200MHESRT, 2008).
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respectively 1,19% and 1,25%. These figures seebe teatisfactory especially when compared with

the situation in some southern European countteb as Italy (1,05%), Spain (0,96%) and Portugal

(0,83%) in 2001. Due to the lack of statistics ded by sector of activity, we have been led togmes

the aggregate data. The aggregate data could gieast a general idea of the structure of R&D in

Tunisia. In the graph below, we represent theibigtion of public funding to R&D among ministries.
Graph -8- Distribution of R&D Funding between Ministries in Tunisia in % (2005)"°
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Ministry of Higher Education, Scientific Researatdalechnology, Tunisia (MHESRT, 2006a)

We notice that the Tunisian government focuses nwrckducation and academic R&D to which it
allocates a share of 70% of the funding dedicatetesearch in 2005, while the ministry of public
health holds the second share (14%). In Tuniseagthvernment plays the major role in financing the
activity of R&D, with a part of 91% in 2000. Ovdre last eight years, this part has declined, regchi
72% in 2006. The economic policy in Tunisia aimsreducing more and more this part and at
improving the contribution of private enterprisesdaespecially of international cooperation in
financing R&D projects. The graph below descrifesdistribution of the IERD per financing source.
Graph -9- Distribution of IERD per Financing Sourcein % (2000-2008")
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Ministry of Higher Education, Scientific Researatdalrechnology, Tunisia (MHESRT, 2006b; 2008)

In these conditions, relying on public funds tcafice R&D in a limited-income country like Tunisia
seems an obstacle for the development of the lactivity of innovation especially in the
pharmaceutical sector which requires substantialifig. Therefore, we could conclude that the most
braking factor to pharmaceutical innovation in Riaiis the lack of financial resources. In spitéheaf
measures taken by the government, the funds deditatscientific and technological research remain
insufficient to establish a well based R&D activity Tunisia. In fact, researches in general and
especially in the fields of pharmaceuticals, reguiuge funding. In this context, as an example, we
mention that some pharmaceutical multinationals icdte about 15% of their turnovers to
reinvestment in R&D; this amount exceeds sometitines whole budget of a small developing
country such as Tunisia. In opposition to theoettiesearches, the distinctiveness of pharmacéutica
researches is that they ar@pplied researchésand thus, they require highly equipped labor&®ri
that allow researchers to put into practice thepegiments. These equipments (machines, substances

1 MAEHR: Ministry of Agriculture, Environment and idyaulic Resources.
" The values from 2007 to 2009 are predicted figbseMIHESRT (2006b).
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...) are generally very expensive. In addition, feciity reason, a number of developing countries
are deprived of some chemical substances consi@sredngerous but necessary for pharmaceutical
experiments. Subsequently, we restate that the mostpetent Tunisian researchers in the
pharmaceutical fields are more willing to immigrétedeveloped countries so that they could exercise
and develop their skills. This movement, called the phenomenon ofbtains immigratiof,
contributes at generating a sort ahpoverishmeritin local human resources and brakes more and
more the activity of innovation in Tunisia (Yacow®08a).

2.1.3. An Overview on the Tunisian Infrastructure

Even though Tunisia is a small developing countrgiedicates a particular attention to ameliorage t
quality of the local infrastructure especially arms of logistics and technologies of informationl a
communication. Over the period from 1990 to 200k government has set aside 10 million US
dollars for investment in infrastructure. Geography, Tunisia is at a strategic position and
represents a real platform as much for investmerbatrade and production, which facilitates the
exchanges in terms of raw materials and productaugh 8 commercial ports and 7 international
airports® (MDIC?°, 2008). As well as the transport infrastructuhe, telecommunication sector seems
to record an important development (M&T2008). In fact, Tunisia disposes of fully digitaid
telephone network covering 100% of the nationalittely and allowing access to more than 170
countries and an internet network covering allg¢bentry. The national policy aims at improving the
society of knowledge in Tunisia in order to guaesnta continuous access to information by
guaranteeing the openness to other countries, iefipeteveloped ones and the dissemination of the
digital culture among Tunisian people.

2.2. The Throughputs of Pharmaceutical Innovationn Tunisia

We restate that due to the lack of sector-basdibtsta, we are led to use aggregate data. Actually
throughput indicators have a general dimensionaadhus hard to quantify. To measure this kind of
indicators, we will refer basically to the existenaf a permanent R&D department within enterprises
and on the sources and the means of acquisitionfofmation (Hertog & Brouwer, 2000). The
survey carried out in 2005 by the Tunisian MinistfyHigher Education, Scientific Research and
Technology, reveals that over the 586 private Tianienterprises surveyed, less than half (248
enterprises, which makes 42,3%) declared havingteaktivity of R&D.

Table -3- Distribution of Enterprises in terms of Activity of R&D (2002-2004

Enterprises Enterprises Err:;(\e/mgsaes
having a R&D setting aside a continuous R&D
activity budget for R&D g
activity
Number| % Number| % Number| %
No 338 57, 7% 156 62,9% 86 34,70
Yes 248 42 ,3%)] 92 37,1% 162 65,3po
Total number 586 248 248

Ministry of Higher Education, Scientific Researatdalechnology, Tunisia (MHESRT, 2005)

'8 Some developing countries are deprived from tleesmstances either due to the lack of experienckiwthe local
laboratories or else to avoid the spread of tesnoiin some Arab countries in particular, when thasgestances could be
used as inputs to produce bombs.

19 An eighth international airport is currently undemstruction in Tunisia. The investment is undestaby the Turkish
firm “TAV” which aims -throughout this project- dtuilding the most important intercontinental aipor Africa. The
airport is expected to be inaugurated by the y8ae2

20 Ministry of Development and International Coopenaiof Tunisia.

1 Ministry of Communication Technologies of Tunisia.
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Over the 248 enterprises, 65,3% declare having geha continuous R&D activity between 2002
and 2004; the activity of R&D within the other 86terprises (34,7%) is still occasional. However,
only 37,1% of enterprises that run a continuousviagtof R&D set aside a special budget to this
activity. In a similar vein, the survey has anatyzbe organisational structure of R&D enterprises.
The results show that while only 22% of the questfirms do have their own department of R&D,
58% of them choose to entrust the activity of R&Dekternal institutions such as research bureaus
(27%) and method bureaus (31%).
Graph -10- The Organisational Structure of R&D of Enterprises (2002- 2004)
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Ministry of Higher Education, Scientific Researatdalrechnology, Tunisia (MHESRT, 2005)

It is obvious that the activity of innovation withiTunisian enterprises is still primitive. In these
conditions, the government has a lot of work tdat@er in order to improve investment in research
and technology by implementing the spirit of innibea within firms. This is as much realizable as
the Tunisian economy could eliminate a number ofdis susceptible to foil the development of a
special department of R&D within firms. According the surveyed firms themselves, developing a
special structure of R&D within the firm is a vergstly organisation which is handicapped mainly by
the small size and by the lack of financial researof Tunisian enterprises. For these reasons, we
notice that some Tunisian enterprises have aca@sR&D outputs from developed countries
throughout licenses or subcontracting with forefigms, hence, they do not require managing local
investment in R&D.

2.3. The Outputs of Pharmaceutical Innovation in Tuisia

The outputs of innovation are measured in gengrahe number of scientific publications and most

of all by the number of patent grants. In fact,cadog to researchers, patents are consideredeas th
most revealing indicator to measure innovation outghat is why we are going to use data on

pharmaceutical publications (2.3.1) as well as datgharmaceutical patent applications in Tunisia
(2.3.2).

2.3.1. Growth Trends in Pharmaceutical Publicationsn Tunisia

Over the last 25 years, the number of scientifiblipations in Tunisia has considerably grown up
from 115 in 1981 to 1010 in 2004.
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Graph -11- Growth Trends of Scientific Publicationsin Tunisia (1981- 2004)
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Ministry of Higher Education, Scientific Researatdal echnology, Tunisia (MHESRT, 2006a)

However, we notice some drops in the growth tresfdee number of publications. In fact, the graph
above shows: a first decrease to 100 scientifidipatibns in 1982 against 115 in 1981; a second one
of 14% from 280 in 1992 to 240 in 1993 and latethiad one from 1023 in 2003 to 1010 publications
in 2004. On the other hand, the number of pharntex@ypublications has notably risen up from 136
in 2002 to 191 in 2003, which makes a growth of 4M4IESRT, 2008). As an example, Tunisian
employees in the subsidiary of the French laboya&@nofi Aventis localised in Tunisia succeeded at
developing a new drug combined of the Aspégic ama molecule of vitamin C and called it
“Aspégic-Vitamine T This represents an important innovation singse tiew drug is the first to be at
100% designed and produced in Tunisia. This expltiat it is going to be exported exclusively from
the subsidiary localised in Tunisia (FIPA, 2006)ow¢ver, the decrease in the total number of
publications by the year 2004, has also affectedpiarmaceutical domain, since the number has
fallen down from 191 in 2003 to 186 pharmaceutmailications in 2004.

Graph -12- Pharmaceutical Publications in Tunisiam % (2002- 2004)
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Ministry of Higher Education, Scientific Researatdarechnology, Tunisia (MHESRT, 2008)

As well as in terms of the total number, the shafgpharmaceutical scientific publications (in
percentage of the total scientific publications$ geown up, reaching 18,7% in 2003 against 16,5% in
2002, but afterwards, has lightly declined in 2@04 level of 18,4%. We notice that this decrease
happens together with the decline of the numbgraduate pharmacy students (from 1280 in 2003 to
1270 in 2004). In addition, according to the MHESKZD06a) statistics, this decline has been
compensated by the increase of the number of @ildits in other scientific fields between 2003 and
2004, such as social sciences, agriculture anadpoand especially engineering, computer science
and technology whose share are grown up to 38804 2gainst 510 publications in 2003.

2.3.2. Pharmaceutical Patents Indicators in Tunisia

Patent applications and patent grants are considesethe major indicator to evaluate a country’s
potential of innovation. Patents are supposed tarbmput as well as an output innovation indicator
On the one hand, patent is used to protect thét istine activity of innovation; it is perceived this
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case as an “output” indicator of innovation. On thher hand, information and knowledge -
incorporated in the patent- and revealed once #tenp disclosed, will be used as a basis for furthe
researches, either by the patent holder himsdifyany other third parties; in this case, the paiten
perceived as an “input” indicator of innovation.wWe consider here patent statistics as an output
indicator of the activity of R&D in Tunisia, we no¢ that the number of patent applications remains
low and more precisely, that the contribution ohiBian enterprises remains marginal. Over the last
eight years, the INNORP receives an average number of 250 patent applicaper year. The
following graph shows that the growth trends inepatapplications have recorded both ups and downs
over the last decade. In fact, the number of papptications collapsed by 150%: from 257 in 2000
to 103 in 2002, but has recovered from then onieaglg 456 patent applications by the year 2006,
which makes a boost rate of 35% with regard to 28tbof 77% with regard to 2000.

Graph -13- Total Patent Applications in Tunisia (2@0- 2006)
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INNORPI, Tunisia, 2008.

Another revealing character of patent applicationgunisia is that most of them are filed by foreig
applicants. In fact, from 1984 and 1994, there Haeen a total number of 1720 patent applicatiohs, o
which only 285 (16,6%) were filed by domestic epteses, the other 1435 patents were filed by
foreign firms (Visentin, 2005). We notice the satmends from 2000 to 2007.
Graph -14- Growth Trends of Patent Applications byDomestic and Foreign Entities in %
(2000- 2006)
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INNORPI, Tunisia, 2008.

According to the INNORPI data, we notice that thars of foreign patent applications in Tunisia is
very important (at an average level of 80%). Althlout has declined to a proportion of 56,3% in
2002, it is from then on continuously increasingaahing 84% in 2006. Besides, even the drop
noticed in 2002 is explained more by the decreé&sieeonumber of foreign patent applications (a drop
of 167% with regard to 2001) rather than by thadase of domestic patent applications (a rise of
104% with regard to 2001). The US firms are the tmpyortant patent applicants in Tunisia,
representing 27% of the total number of patentiegpbns in 2006. Tunisians are at the second rank
with 73 applications (16%), French at the thirdhn&8 patent applications (15%), Swiss at the fourth

22 |Institut National de la Normalisation et de la hiété Industrielle : National Institute for Standization and Industrial
Property.
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with 66 applications (14%), German at the fifthtwB4 applications (7,5%) and Italian at the sixth
with 20 applications (4,4%). In this framework, ¢t analysis confirms that the contribution of
Tunisians in the activity of innovation remainsaatow level, especially among private enterprises.
Actually, according to the INNORPI, individuals Hothe biggest share of patent applications in
Tunisia (53%) of 288 patent applicatiéhbetween 2000 and 2006.
Graph -15- Domestic Patent Applications within Diferent Types of Applicants
(Total number from 2000 to 2006)
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This share has reached 60,3% in 2006 while theribatibn of private enterprises still stands at 7
patent applications, which makes a share of 9,3p&s@ figures show that the government should
focus more on improving the activity of innovatiathin private firms. On a scetoral level, over the
total number of patent applications in Tunisia edw 1984 and 1994, there have been only 297
pharmaceutical patents, representing a share 804 70nly 8 (2,7%) of these 297 pharmaceutical
patents were filed by Tunisian enterprises whil@ ¢87,3%) patent applications were filed by foreign
laboratories (INNORPI, 2008). From 1995 to 200%, nlumber of pharmaceutical patent applications
at the INNORPI has grown up to 348 and then to Bp@he end of 2004 (El Kateb, 2005). These
appi_i)z%ations have been accepted in mail box. Theqatures for their grant were postponed to January
2005,
Table -4- Pharmaceutical Patent Applications in Tursia (1984-2001)

Years 1984- 1 ooc| 1006] 1001 1004 10d0 20bo 2dpiTO@
1994 number
Number of 207 | 12| 3a| 52| 76| 78] 63 33 348
applications
Oridin of USA ] 8% | 62% | 71% | 83% | 95%] 954 1004 -
rgin o Sweden| - | 339 159 10% 10564% | 5% | - -
applicants
; : France - 8%| 2394 19% 65% 1% - - -
aboratories
Germany - 51% - - - - - - -

WHO (2003, p107)

As shown in the table 4, German pharmaceuticalsfinad hold more than 50% of patent applications
in Tunisia. However, we notice that since 1996, gph&rmaceutical laboratories are holding the main
part of patent applications in Tunisia, with mohant 60% of a total number of 34 applications,
followed by French laboratories with a share of 23%wever, from then on, French laboratories
have given up their place to Swedish laboratorieesg share has reached 10,5% in 1998 against
6,5% for French pharmaceutical firms. By the ye20122 100% of the patent applications received by
the INNORPI were all filed by US laboratories.

%3 By the end of 2006, 324 domestic patent applicaticave been recorded in Tunisia. Almost 11% aftk@6) are filed
by other domestic applicants unidentified by th&lORPI.

24 The mail box regime was abolished by the expiryhef transitory period granted to Tunisia until ury 2005. From
then on, pharmaceutical patents Tunisia are grantadcordance with the TRIPs’ agreement.
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Graph -16- US and Tunisian Pharmaceutical Patent Gants in Tunisia (1995-2007)
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In fact, we notice a considerable pre-eminence $fpdarmaceutical patents granted by the INNORPI
(46% in 2006 and 40% in 2007) while the contribated nationals remain at a marginal level with a
maximum number of four patents in 1996, 2001 ar@b2fhd just one patent granted in 2007.

Again, in addition to the other indicators, the giaal number of Tunisian patents confirms the lack
of technological innovation in Tunisia in generaldain the pharmaceutical sector in particular. In
these conditions, what are the perspectives fovirand innovation in the Tunisian pharmaceutical
industry? And what ameliorations should be brougtithe pharmaceutical innovation system in order
to benefit from patent enforcement?

2.4. Perspectives for Innovation in the Tunisian Pdwrmaceutical Sector

The incentives for innovation are narrowly relatedhe market structure. Consequently, the activity
of innovation is narrowly connected to patent pcota, since patent rights influence the market
structure. Although from this point of view the eadf patents as an incentive for innovation seems t
be obvious, studies on their impact on the actiatyinnovation reveal controversial results. To
explain this ambiguity, Combe & Pfister (2001) aggbat innovation depends on several determinant
factors (such as the firm’'s size, financial capaed, the market concentration and opportunities ...
etc). Although patent protection is one of the mogtortant of these factors, it is difficult to late
their effect on innovation. Also, since establighpatent systems remains relatively recent, eslhecia
in developing countries, their effects on innovati@ve not been shown up yet. Indeed, the actfity
innovation in a country requires a long-run periocde studied. Empirical studies reveal that patent
protection in pharmaceuticals is supposed to beneentive for innovation in developed countries
(Saggi, 2000; Schneider, 2005; Xu&Chiang, 2005; dgixe, 2006). Nonetheless, in developing
countries, where the activity of innovation is haagped by the lack of production and technologies
absorption capabilities, pharmaceutical patents expected to reduce the innovation through
imitation but do not play a major role in promotieghnological innovation.

Consequently, in Tunisia -as characterised by dichifinancial resources, a small market size,
insufficient technological capabilities -.it is difficult to found a local pharmaceuticaldustry that
could allow its independence from imports (Yaco2®)8b). Therefore, with pharmaceutical patents
in Tunisia, brand name drugs are expected to beaoore expensive and thus the accessibility of
lower-income consumers will be reduced. At the sdamme, it is true that Tunisia has promising
innovation inputs, especially in terms of humanowgses, infrastructure and statutory institutional
incentives, but the financial obstacle represantaddition to the centralized structure of the iSian
innovation system, a major brake that inhibitsdbeelopment of the activity of innovation.
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Table - 5 - Balance-Sheet of Innovation Strengthswd Weaknesses in the Tunisian Economy

Strengths Weaknesses
+ qualified local human resources - passive spirit towards innovatiot
+ local market with a promising potential of protian - small local market and firms siz¢
+ a good infrastructure especially in terms of - bureaucratic and centraliz¢d
telecommunications system
+ an encouraging legal framework for innovation - limited financial resources

Source: Yacoub (2008a)

In this context, and on the basis of the inventdriixtures of the Tunisian innovation capabilitiese

can conclude that pharmaceutical patent protedticiunisia seem to have an insignificant effect on
enhancing technological innovation since the brdkesnnovation in Tunisia are related to more
important factors, the most important of them & lack of financial resources and some structural
deficiencies of the innovation system. On the othand, it is obvious that Tunisia presents a
promising potential of production, especially iretindustry of generics and in these conditions,
pharmaceutical patent protection “might” be an mine for minor innovation, in the sense of
ameliorating existing drugs and adapting them t d¢haracteristics and needs of the local market,
provided that the government proceed at some irtiperaorrective measures, especially by
improving the interactions between the industriatl ahe educational sectors, by enhancing the
research valorisation, by reducing bureaucracyaamdralisation, by looking for new alternatives for
funding through cooperation programs with foreigwestors, ... etc. In fact, globally, the main
challenge associated to patent rights is to estabd fair balancé between incentives for
technological innovation and the disseminationechhologies. Economically, this means that patent
protection has to guarantee a sort otrade-off betweendynamicefficiency andstatic efficiency.

The establishment of this trade-off remains difido reach though (Lévéque & Méniere, 2004). In
this context, Tunisian pharmaceutical firms coudhéfit from the imperfection of patent rights and
invest in innovating Behind (related to patent length)asidée (related to patent breadth) caljové
(related to patent height) the pharmaceutical pgiéan Dijk, 1994) in order to bring improvement to
already existing drugs.

Globally, patent protection in the Tunisian pharmdial sector generates differentiated effects,
whether we talk about the short or the long temthk short term, as we have shown, pharmaceutical
patents have been associated to a generics-baaatdagieutical industry in Tunisia. As for the long
term, the impacts are not perceived yet, but tweial effects are possible: either the same short
term impacts will persist, or by building and deyghg the local innovation capabilities. In fact,
pharmaceutical firms require more important furftEntthose devoted by the state in order to engage
investment in R&D, the results inherent to theseagches are not always positive, though. For these
reasons, it is true that it seems more workableTiamisia to focus on the short-term solution; the
production of generics and licensed drugs. Howeatethe same time, the government should keep a
long-term vision for improving the Tunisian pharreatical industry.

CONCLUDING REMARKS

Strengthening patent rights and their extensiophi@rmaceuticals in Tunisia were an obligatory step
inherent to the entrance to the WTO. However, imperative for the country to make this event
profitable for the local economy, especially imtsrof enhancing the technological innovation. s th
context, we restate that the relationship betweaterpp and innovation remains controversial
(Laperche, 2004). On the one hand, it is obviows thore improved pharmaceutical patents are
expected to increase the attractiveness of thestlameconomy towards pharmaceutical multinational
firms which represent a vector of technology transdnd hence of improving the activity of
innovation in Tunisia. On the other hand, due wittsufficient innovation and absorption capalgti

in Tunisia, the local firms can not perfectly ben&bom this technology transfer. In this senses th
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government should emphasize on improving the isitcimnovation capabilities within local firms in

addition to insisting on the advantages of patentderms of drawing foreign pharmaceutical
investments. In this context, Tunisia has to putranattention on developing its national and
pharmaceutical innovation systems, especially byraving the local competences and the
interactions between the different actors, not amityin and the pharmaceutical sector (laboratories
CPT, medical institutions, ...) but also with othestaas (public entities, universities, financial

institutions, firms in other sectors, ...).

In general, Tunisia has indeed put into practicesd measures to consolidate its innovation system
the results show that it still needs to retargst gbals though. Taking the special case of the
pharmaceutical industry, the Tunisian governmesttbafocus as much on the long-term challenges
by improving technological innovation as on the rstterm benefits generated by the production of
generics. Although generics allow the access ofisianto cheaper pharmaceuticals, they still
represent a short-term and thus a “defensive” pagainst the continuous increase of brand name
medicines (Yacoub, 2008a). Nevertheless, certamtiie new international economic context, where
innovation and competences development play a miaJerin economic progress, the government
should stress more on encouraging technologicaMiaion. Therefore, Tunisia is called to retar¢et i
pharmaceutical policy towards defining long-ternaphaceutical strategies, especially by developing
competences, looking for new alternatives for asguinancial resources, increasing the interagion
between universities and the pharmaceutical ingustetc.

This is as much realisable as the government ciolages the national innovation system especially
through consolidating the interactions betweendifierent actors. In this purpose, some corrective
measures seem to be imperative:

- Puts into place encouraging measures that target ptermaceutical industry taking into
consideration the specific characteristics of trecta which are different from the other
manufacturing sectors. In other words, we noticat tthe programs put into place in order to
encourage the innovative firms are not sectoraffgmrntiated. In fact, sectors present very ddfer
characteristics; in this sense, a measure whi@nigcentive for innovation in textile for example,
could be insignificant for the pharmaceutical inaton;

- Improves the cooperation between local pharmacdueaterprises and foreign laboratories,
especially in terms of financing and subcontracting

- Assures more transparency and reduces bureaucracgar to facilitate access to information and
knowledge;

- Encourages pharmacy students to carry out thirdecstudies in Tunisia and at the same time
allows them to benefit from foreign experiences dssuring exchanging programs with foreign
pharmacy students;

- Provides advantages to attract pharmaceuticaldiordirect investments in order to benefit from
technological transfer;

- Puts into effect a patent regime that stimulate®wation and the diffusion of knowledge and, at
the same time, does not affect negatively the dilbEs of the health policy.

Once these objectives achieved, it would be pasgibltalk about the eventual positive impacts of
patent protection on the pharmaceutical innovatrodunisia. And to conclude, we highlight that
Tunisian pharmaceutical laboratories should nagdbthat pharmaceuticals remain strategic products
which have to be, at the same time: available rdéfiole and especially high quality products. These
particular characteristics of pharmaceuticals iaseethe challenge for the Tunisian laboratories. To
conclude about the legitimacy of pharmaceuticaémpigt in Tunisia, we approve that public policies,
the legal and judiciary architecture, financing h@sms and socioeconomic practices are very the
key institutional and environmental determinantgnofovation capabilities and R&D activities in a
country. In this context, certainly strengthenihg patent system is insufficient all alone to kst&rt

and eventually to promote the local activity of anation. Nevertheless, it remains an imperative
condition that guarantees for potentially innovatienterprises the possibility of preserving their
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competitive advantage. Consequently, Tunisia hasdtpt a more Voluntarist national innovation
system to create incentives for R&D, especiallychifing for resources to finance innovation next to
foreign institutions, by establishing internatiopaktnerships and by targeting and upgrading niae t
human resources on the social dimension in ordérattsform the local spirit from an “innovation
takers” spirit into an “innovation makers” spirit.
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