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Foreword

MSH EUROPE has been commissioned by the UK Department for International
Development to examine “whether and how, in what circumstances and time-frames, the
domestic production of quality medicines can improve their availability and affordability
for the poor in developing countries”, with a focus on sub-Saharan Africa (SSA).

This study was carried out by a team of consultants using data available through
interviews with experts and through field visits to Ghana and Céte d’lvoire in April and
May of 2004 (Annex 1).

For the purposes of the study, South Africa was not included because its industrial
capacity places it in a category apart from the other 47 countries generally included in
the definition of SSA, where industrial capacity is much less developed.

The authors of the study would like to extend their thanks and acknowledgement to
Cheri Grace of IHSD who provided helpful feedback throughout the study, and to
Krisana Kraisintu, Carlos Morel, and Catriona Waddington for their thorough reviews of
the draft.
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2 Executive Summary

The issue of domestic production of drugs in developing countries has provoked lively
discussion since the end of the 1970s. During this time period, several international
organizations, including the United Nations Industrial Development Organization
(UNIDO), supported efforts to establish pharmaceutical industries in these countries in
order to reduce dependence on imported drugs, create employment, and earn foreign
exchange as well as improve access to drugs. However, few of these efforts were
successful, and international interest in supporting drug production in these countries
waned.

The concept of access to drugs has continued to evolve, and is often defined in terms
of four dimensions relative to access to quality drugs, i.e. those that are manufactured
in plants that meet Good Manufacturing Practice (GMP) standards, are properly
registered, and that reach the end-user through distribution systems that include quality
assurance systems. These four dimensions include: geographical accessibility, physical
availability, acceptability, and affordability. Of these, the first two are largely dependent
on functioning distribution systems rather than the location of drug manufacturing and
the third is often dependent on marketing, as end-users in developing countries may
need to be persuaded to choose domestically produced drugs over imports. This leaves
affordability as the primary opportunity for domestic production to have an impact on
access to drugs.

The recent focus on ensuring access to the drugs used to treat HIV/AIDS, tuberculosis
(TB), and malaria, diseases which disproportionately affect the populations of SSA, and
to ensure their quality, has raised the question of whether the production of these drugs
in the region can improve affordability while meeting quality standards. As of June 2004,
no enterprise within SSA had been prequalified by the World Health Organization
(WHO) for drugs related to these diseases. However, within the past year, several
initiatives to start up production, especially of anti-retrovirals (ARVs), have been
launched in SSA in order to increase their affordability.

This study seeks to contribute to the discussion of domestic production by analyzing,
from a business context, whether or not such production of drugs in SSA is sufficiently
profitable to enable an enterprise that produces drugs to be a going concern' while at
the same time enabling increased access to drugs by providing them at prices lower
than those available from international sources.

When the factors that affect the operations of a going concern in SSA are examined,
including those related to the country environment, government strategy and policy, and
potential market size, a few countries appear to offer a moderately favourable climate
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for pharmaceutical production in terms of political risk and human resource availability,
but throughout the region drug manufacturers face obstacles in terms of access to
financial capital, technical know-how, purchasing and maintaining equipment, and
obtaining spare parts. Furthermore, domestic producers face several challenges in the
market place. First, institutions and governments will be major buyers of the currently
recommended drugs to treat HIV/AIDS, TB, and malaria and will be obliged to respect
the procurement guidelines of major donors. For domestic producers, this means that
the drugs they manufacture for these buyers have to meet international quality
standards, such as those of WHO prequalification, as well as be competitive in price with
drugs that are produced on a large scale by international competitors. Second, most
national markets in SSA are too small alone to absorb the production of drugs to treat
these three diseases. This requires domestic manufacturers to develop an export
strategy, which will require registering their products in each of the countries they export
to as well as negotiating and obtaining licences, where necessary, for the right to export
drugs still under patent to countries that are signatories to the Trade-Related Aspects of
Intellectual Property Rights (TRIPs) agreement.

To examine the potential for a going concern that manufactures drugs to operate under
these conditions, this study uses a model to simulate the cost structure of an imaginary
enterprise manufacturing quality drugs, based in West Africa and serving a market
covering 236 million people (i.e. 35% of the entire population of SSA) in 12 countries.
This region was chosen because the proximity of countries belonging to different
economic trading blocs and different language zones presents opportunities as well as
constraints.

Three scenarios were tested: (1) a baseline public health-oriented scenario for the
production of 13 drugs to treat HIV/AIDS, TB, and malaria; (2) the production of these
same drugs along with the production of eight ethical drugs used to treat diabetes,
hypertension, and gastrointestinal ailments, which are currently less of a focus for public
health programmes in SSA; and (3) the production of the baseline drugs along with two
over the counter (OTC) drugs which do not contribute to public health priorities. For
each scenario, two cases were developed: a “greenfield” case simulating the
establishment of a new pharmaceutical production plant and an “extension” case
simulating the addition of these drugs to the output of an existing enterprise.

The results of the simulation indicate that for all three scenarios, and for both the
greenfield and extension cases, the imaginary enterprise can be profitable by the third
year of production or earlier. As expected, the extension case is always more profitable
than the greenfield case for two reasons: first, less capital investment is required and
second, production is at full capacity in the first year. By product type, the ethical drugs
are the most profitable, the ARVs and one of the anti-malarial drugs are intermediately
profitable while drugs for TB, the antibiotics, and a second commonly-used anti-malarial
drug are unprofitable.
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The presentation of net present value (NPV) and financing needs demonstrates that all
of the scenarios have a positive NPV except the scenario 1 greenfield case. As could
be expected, the greenfield cases have much higher requirements (>$10 million) for
external financing. This indicates that investment in domestic pharmaceutical
production under the conditions outlined in the study can pay off as long as investors
choose either to invest in the extension of an existing pharmaceutical plant or in a new
enterprise which produces drugs to treat other diseases and conditions as well as
HIV/AIDS, TB, and malaria. A minimum of $4 million to $6.2 million, or roughly half of
that required for the greenfield case, will still be needed for investing in the extension of
an existing pharmaceutical plant, but it may be easier to meet GMP standards with a
plant that is built from scratch.

If the available free cash flow generated by the enterprise is used to reduce ex works
prices, it appears that the potential for reducing prices from the baseline ranges from
11% to 26%. However, a sensitivity analysis shows that the ability of the enterprise to
provide these price reductions is dependent on stable prices for active pharmaceutical
ingredient (API) and on achieving sufficient market share.

In conclusion, it appears that under certain conditions (i.e. at prices that are competitive
with those of imported drugs, with significant market share, a stable political context, and
the production of drugs to treat both priority diseases and conditions of lesser public
health importance etc.) domestic production in SSA has the potential to be financially
viable as well as to offer the possibility of a modest reduction in the ex works prices of
quality drugs. However, there is no guarantee that all of the drugs produced will
necessarily meet widely accepted international quality standards, because the WHO
prequalification only covers a limited set of drugs. The financial viability of the enterprise
appears fragile because it depends on two significant factors which it cannot totally
control: the price of APl and market share. The inability to obtain favourable prices for
API from suppliers, or failure to obtain needed market share would threaten the ability
of the enterprise to continue as a going concern. In addition, the enterprise will: (i) have
to ensure that the products which it will sell through international and national tendering
procedures are prequalified by the WHO (or registered in a country that is a member of
either the International Conference on Harmonization, ICH, or the Pharmaceutical
Inspection Cooperation Scheme, PICS); (ii) successfully register all of its products in
each country it exports to; and (iii) obtain compulsory licences and voluntary licences as
needed to produce patented drugs for both domestic consumption and export
requirements. Lastly, the logistics for supplying API, equipment, spare parts, and
ensuring maintenance will have to be assured in order to avoid costly delays and
interruption of production.

Further research is needed in several areas, particularly those related to manufacturing
and quality, distribution, and intellectual property.

e To reinforce manufacturing quality, operational research could help better define
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the human resource needs and additional costs that current manufacturers would
incur in order to consistently meet GMP standards and to prepare comprehensive
dossiers for their products.

Exploring the possibility of subsidizing API. Just as the prices of products which
are considered vital are subsidized in many countries, this intervention could help
make essential drugs more affordable, whether or not they are made
domestically.

Drug regulatory authorities and quality assurance systems need to be reinforced
to ensure that only quality drugs reach the end-user through distribution systems.

Distribution needs to be made efficient, so that the large mark-ups that are
commonly added in both public and private distribution systems do not outweigh
or even negate the impact of lower ex works prices for manufactured drugs.

Lastly, research is needed to further explore how the compulsory licensing
provisions provided for in TRIPs might affect the potential for domestic
manufacturing to provide increased access to existing drugs patented before
2005 as well as the new drugs which will be patented after 2005.

10
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3 Introduction

3.1. What is access to medicines?

The concept of access to medicines must be defined in terms of access to quality
medicines. The notion of quality encompasses issues related to production, such as
proper registration and manufacturing according to GMP, the systems that assure and
control quality within the distribution system, and national regulatory systems that are
able to control and monitor quality.

According to the literature, access can be defined using various frameworks, such as
that below which was developed at a recent conference?:

e Geographical accessibility, which includes the concept of the distance between
the end-user and a drug outlet which has the needed items.

e Physical availability, which can be measured in terms that include indicators
related to the stock levels of needed items as well as the availability of drug
information for both providers and consumers.

e Acceptability, which concerns the relationship between products and services
provided and end-user satisfaction with these products and services.

e Affordability, which can be understood by relating the price of drugs to the
capacity of populations to pay for them. This refers to the price of drugs at the
point of distribution where they are paid for by the end-user.

This study does not question the indisputable benefit of better access to medicines for
improving health and enabling social and economic development. It addresses the
question of whether access to medicines can be improved in SSA by producing them
locally. For this production to be sustainable, it must be both economically viable while
meeting quality standards, and result in the improvement of access along one or more
of the dimensions outlined above.

For the purposes of this study, quality drugs are defined as those that meet
internationally recognized standards. These include those of the WHO Prequalification
Project® or those of countries participating in either the Pharmaceutical Inspection
Cooperation Scheme and/or the International Conference on Harmonization of
Technical Requirements for Registration of Pharmaceuticals for Human Use®. Currently
few, if any, domestically produced drugs within SSA meet these standards. For
example, a recent study® showed that a significant percentage of commonly-used anti-
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malarials (those not covered by the WHO Prequalification Project) distributed in several
SSA countries failed to meet test standards for content and dissolution. No drug
produced by an enterprise within SSA® had met the requirements of the WHO
Prequalification Project covering drugs for HIV/AIDS, TB, and malaria as of June 2004.

Therefore, it was not feasible to gather data on domestically produced drugs to evaluate
their effect on access, and the decision was made to use a simulation that covers
different production scenarios to test if the production of high quality drugs in SSA can
result in an improvement in access.

3.2. Promotion of domestic production in the 1970s
and 1980s

As the topic of domestic production of drugs in developing countries has been debated
and discussed for many years, and continues to be a subject of ongoing discussion’, it
is worthwhile to review other perspectives on domestic production before analyzing the
current impact of domestic production on access, and developing the simulation. It
should also be noted here that this study does not consider in-depth the impact of
domestic production on industrial development. However, pharmaceutical production is
capital intensive, and employs relatively few people. This consideration, along with the
fact that almost all of the inputs for pharmaceutical production, including raw materials
and equipment, have to be imported, suggests that the impact of domestic production
on industrial development in SSA is likely to be minimal.

During the 1970s and 1980s the creation of domestic capacity for producing drugs was
strongly promoted by certain international organizations and governments. UNIDO
provided help to many countries in an effort to create pharmaceutical industries®. The
assumptions underlying these initiatives were reviewed and analyzed by Foster in 1986°
and 1999". These assumptions included several principal arguments to justify support
to the pharmaceutical industry:

e The country will become self-sufficient in drug supply, thereby reducing the
importation of drugs and the subsequent loss of foreign exchange;

¢ Drug quality will be improved;

e Domestically manufactured drugs will earn foreign exchange through exports;

e Domestic production will create new jobs;

e National prestige will be enhanced both internally and internationally (through

discovery of new drugs), and among other developing countries (potential
customers).

12 DFID Health Systems Resource Centre 2004
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Foster’s papers included reviews of the status of worldwide pharmaceutical production
and discussions of the impact of macroeconomic changes over time, changes in the
trade environment, the developing country environment, and the priorities of partners
such as UNIDO and the World Bank. One key development that she highlights in her
second paper is the increase in the market for generic drugs. The increased purchase
of generics combined with increased price competition, in turn, led to significant
decreases in the prices of many essential drugs. This market shift started in the 1980s
as information on drug prices from suppliers around the world became more available,
through efforts such as that of the UNICEF Supply Division, which began publishing a
list of indicative prices. While this increase was favourable for consumers, Foster notes
that it worked against domestic manufacturers who were unable to produce drugs at
prices that were competitive with those of large-scale international drug producers. Her
conclusions about the difficulties of establishing viable domestic production of
pharmaceuticals were borne out by the disappointing results from several initiatives to
establish pharmaceutical production in developing countries. By the mid to late 1980s
UNIDO had reconsidered its policy on pharmaceutical production, and had shifted to
concentrating on quality control and procurement issues.

Two other recent papers have also examined the potential role of domestic
production™%

e Kaplan’s study analyzes domestic production from a global viewpoint, using
indicators based on macroeconomic indices such as gross domestic product
(GDP), balance of trade figures, and industrial competitiveness. The case studies
that are included appear to be mostly market reviews of the pharmaceutical sector
in several countries but do not include either a detailed review of the activities of
specific enterprises or a grounds-up business analysis of the costs, opportunities
and constraints that would face a drug manufacturer who is establishing an
operation in a developing country. According to Kaplan’s indicators, only a few
developing countries have the potential to become global suppliers of
pharmaceuticals because the majoritydo not meet the criteria in terms of GDP,
population size, educational status, industrial competitiveness and positive
balance of trade in pharmaceuticals.

e Webber’s paper also takes a global perspective, looking more directly at the
processes of manufacture and supply, including capacity issues. His paper
concludes that the most efficient way to ensure the supply of quality drugs for the
entire world would be via their large-scale production in a limited number of
plants, located where there is a sufficient industrial infrastructure and available
human resources to support them. However, it does not address the crucial
question of whether the cost efficiencies realized by such large-scale production
would be passed on to the consumer and result in lower prices for drugs.

Both of these papers are unfavourable for domestic production, particularly so when
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considering the status of SSA countries relative to their conclusions.

However, despite this pessimism, and the current lack of support for domestic
pharmaceutical production in SSA by international institutions, there are today several
examples of successful pharmaceutical enterprises operating in SSA™ (Annex 2).
Although none of them have been prequalified by the WHO for the production of drugs
to treat HIV/AIDS, TB, and malaria, the WHO is currently analyzing dossiers which have
been submitted by a number of these firms.

3.3. Revisiting the issues of domestic production

HIV/AIDS, TB, and malaria have emerged as three priority diseases of public health
importance over the past few years. Therefore, this study pays particular attention to
the potential for domestic production of drugs to treat these diseases and the simulation
includes them in all of the scenarios for the following reasons.

First, there is increased momentum in the international community to combat these
diseases, which disproportionately affect the populations of SSA. This has resulted in
the creation of high-profile global partnerships such as the WHO “3 x 5” initiative™, Stop
TB™, and Roll Back Malaria®, and the establishment of funding mechanisms such as
The Global Fund", the Multi-Country HIV/AIDS Programme of the World Bank', and
other scaled-up efforts by bilateral and multilateral institutions as well as governments.
As a result, significant public funding is available to buy drugs on behalf of the people
who need them for these three diseases.

Second, countries such as India and China, which have been supplying the bulk of
generic forms of these drugs, will be required to respect the patent protections outlined
in the TRIPs agreement as of 2005". While the 2001 Doha Declaration® and
subsequent Decision of 30 August 2003?' have some provisions to allow the continued
export of these drugs from India and China to the least developed countries, these have
yet to be tested. A more clearly established route would be the use of the compulsory
licensing options, authorized in the original TRIPs agreement, by SSA countries to
enable domestic manufacturing of the drugs needed for treating HIV/AIDS, TB, and
malaria.

Third, there is a rapidly increasing number of initiatives to begin domestic production,
particularly of ARVs, but also of artemesinin-based combination therapies (ACTs), in
sub-Saharan Africa.?#*

Taking into consideration the new focus in public health priorities, the changes in
intellectual property regimes, and the increasingly widespread use of generics, all of
which have occurred since the earlier discussions of domestic production, it is possible
to reassess the relationship of domestic production in SSA to quality and access.

14 DFID Health Systems Resource Centre 2004
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e Quality. Domestic production does not guarantee better quality because:

- Both imported and domestically produced drugs to treat HIV/AIDS, TB, and
malaria will be required to meet internationally recognized quality standards
under donor-funded initiatives.

- National regulatory systems should control the quality of all drugs sold and
distributed in the country, whether they are imported or made domestically.

e Geographical accessibility. This is not linked with where drugs are
manufactured, but depends on the existence of distribution networks and points
of distribution in the public and private sectors where drugs are sold.

e Physical Availability. Contrary to what is commonly thought, domestic
manufacturing does not improve availability because it depends on a fully
functioning distribution network which can be supplied by either imported drugs or
domestically produced drugs. Domestic production could ensure physical
availability if there is a breakdown in the supply chain for imported drugs but only
if the missing drugs correspond to those that are produced locally. However,
proper forecasting of drug needs and logistical management should avoid
disruptions in supply.

e Acceptability. In some cases, domestically produced drugs may improve
acceptability because packaging conforms with local tastes and because labelling
may be in the local language, but in other cases, end-users often perceive drugs
imported from developed countries to be of better quality than those made locally
and will prefer to buy them if given a choice. Therefore, it is not clear that
domestic production will lead to improvement in this dimension of access.

e Affordability. Both domestically produced and imported drugs have to pass
through either a public or private distribution system before they reach the end-
user. The use of subsidies that will be required for drugs such as ARVs and ACTs
means that both the downstream perspective of the end-user who obtains the
drug at the end of the distribution system and the upstream perspective of the
government or other institution that is purchasing the drug in bulk need to be
considered:

- For the end-user, the price of a drug can increase dramatically as it passes
through multiple layers within the distribution system (Annex 15) and mark-ups
are added. It is not uncommon to see the total of mark-ups add 50-100% to
the ex works price of a drug by the time it reaches the end-user, or consumer
(Annex 3). Domestic production can improve affordability for the end-user only
if drugs can be both produced domestically at lower cost and if these savings
are passed on to the end-user through the systems of distribution, whether via
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private retail distribution channels or via subsidized and/or regulated
distribution mechanisms.

- For bulk purchasers, if domestic production reduces the cost of drugs, these
savings could allow the purchase of increased quantities of drugs for the same
expenditures, thus enabling public health programmes to expand their
coverage. On the other hand, cost-recovery mechanisms and subsidies will
still have to be designed in a way to ensure that drugs are affordable to the
end-user.

Of these elements related to access, it appears that domestic production could most
impact affordability, and for this reason, this study focuses on whether it is possible to
lower drug prices through domestic pharmaceutical production in SSA.

3.4. What is the current level of affordability of drugs
in SSA?

Generic versions of many essential drugs are currently available in most SSA countries,
yet one recent study® has shown that paying the full out of pocket price for a complete
treatment for a disease episode is out of the reach of as much as 40-70% of the
population once this price is over $1.

Although prices of the drugs to treat HIV/AIDS* have dropped over the past few years,
and the availability of component drugs for ACTs in generic form could enable lower
prices for anti-malarials, large segments of the population will be unable to afford these
drugs without a distribution system which includes a financing mechanism, such as a
subsidy, to absorb most of the cost. In the case of ACTs, no country in SSA has adopted
them as first-line treatment without first having secured external funding — funding that
will be channelled into large-scale procurements. In TB programmes, anti-TB drugs are
typically distributed for free through vertically managed programmes. With HIV/AIDS,
funding and procurement are managed at country level. These factors mean that
institutions or governments are likely to be bulk purchasers of the majority of the drugs
that will be used to treat these three diseases, thus creating a large demand that is
different from the type of demand which exists for drugs which are sold through private
distribution channels.

3.5. How will the criteria of bulk purchasers of drugs
differ from that of an individual who buys in the
private sector?

End-users who purchase essential drugs in the private sector pay the full retail price, but
in return often have the choice between multiple brands of the same drug at different
prices. This choice can be influenced by advertising and promotional activities on the
part of the drug manufacturer, and these efforts will often enable a drug manufacturer to

16 DFID Health Systems Resource Centre 2004
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earn a higher profit per unit on the drugs they sell in the private sector.

On the other hand, given the public health urgency of making treatment available on a
large scale for HIV/AIDS, TB, and malaria, and the high cost of the currently
recommended treatment regimens, institutional and government buyers will be the
major purchasers of drugs to treat these priority diseases and will be buying them in
large volumes following the procurement guidelines required either by the donors who
fund these purchases or by national law. These guidelines?? typically require that the
drugs purchased meet international quality standards and that the lowest cost drug be
selected for purchase. Profit margins per unit sold will be lower but sales volumes will
be large and payment more certain for drug manufacturers.

The contrast between these purchasing criteria and those of individuals buying drugs
through the private sector is shown below (Figure 1) although the risk that decisions
involving the purchase of large quantities of drugs could be subject to “undue influences”
must be acknowledged.

Figure 1: Relationship of end-user to drug
manufacturer

Purchasing
decision influenced
by:

Y

Out of pocket

® Perceived quality

purchaging of Producer - Dlstrlbutlo*n End-user - Geographical origin
essential drugs system(s) - marketing

® Price
Institutional/gov’t *
purchases of Producer | | Institutional / End-user e Objective quality
drugs for | govt. buyer > ® Price
HIV/AIDS, TB, e Supplier reliability
and malaria

In conclusion, domestic manufacturers who wish to enter the growing market for drugs
to treat HIV/AIDS, TB, and malaria must produce quality drugs which respect
internationally recognized quality standards at competitive prices. As of 2005, The
Global Fund will only allow procurement of drugs at the lowest possible prices® that
have either been prequalified by the WHO or registered in a PICS or ICH country.
Manufacturers who wish to succeed in this market will have to focus on quality and
production efficiency rather than in advertising and promotion. In addition, because of
the wide publicity given to procurement prices in several countries, they will have to
consider these prices as a ceiling for their production.
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4 Analyzing the potential
impact of domestic
production on access

First, a discussion is presented of the factors that affect the operating and business
environment of a pharmaceutical enterprise based in SSA, second, the current activities
of a few firms that were visited in West Africa are presented, and lastly, the simulation is
developed.

4.1. What factors affect the operations of a going
concern in SSA?

An enterprise that is producing pharmaceuticals in SSA is affected by country
environment, government policy and strategy, and the market (Annex 6). These are
summarized below.

Country Environment
Factors that need to be considered here include:

e Political and business risk: only Botswana, Namibia, Mauritius, and Swaziland
out of the 47 SSA countries have established a sufficient track record to be rated
within the “A” classification by the Coface Group**' while the rest are rated “B” or
lower. While a rating less than “A” does not rule out investment opportunities (for
example, Brazil has a “B” rating) it is an element that potential investors are likely
to take into consideration and which will have an impact on interest rates.

e Availability of trained personnel: in some countries the presence of universities
and training institutions assures an adequate supply of human resources for the
pharmaceutical industry, while in others it is difficult to find trained personnel.

e Access to financial capital, which is often difficult, because of high interest rates®
and short payback periods of commercial bank loans. Private funds in Europe
and the US and foreign direct investment are potential other sources of funds but
may be difficult to access.

e Technical know-how, such as that needed to meet GMP standards or to
manufacture fixed-dose combinations (FDCs), which has to be imported or
licensed from elsewhere.
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e Lack of local availability of the raw materials, equipment, and spare parts, which
have to be mostly imported from countries with established pharmaceutical
industries.

Government strategy and policy

Many SSA governments have adopted fiscal policies in order to favour local industrial
development and investment, and several trading blocs have been created with the goal
of harmonizing tariffs. Progress in this area is variable: some blocs have already
engaged in implementing a common drug registration process®*, common tariffs and
common currency, and for others these achievements are several years off (Annex 7).

Pharmaceutical-related policies have made some progress in facilitating domestic
production but harmonized standard treatment guidelines, which could inform drug
manufacturers on which drugs and dosage forms should be widely used, have not been
fully implemented. Therefore drug manufacturers still have to produce many different
dosage forms for each drug.

Lastly, labour regulations, environmental protection requirements, and the presence of
organized labour generally do not pose obstacles to the establishment of
pharmaceutical plants, with the exception of a very small number of selected drugs such
as steroids which are not included in the simulation.

Market

Apart from large countries like Nigeria, the national market of SSA countries is too small
to absorb all of the production of a domestic enterprise. A drug manufacturer producing
drugs for HIV/AIDS, TB, and malaria will therefore be impelled to look beyond national
borders in order to sell its products. This requires building a sales and distribution
network if the private retail sector is targeted, in addition to participating in international
tenders where there will be many competitors.

For patented drugs, compulsory licences need to be obtained both in the producing
country for domestic consumption and in countries where the drugs will be exported.
Alternatively, a voluntary licence from the patent holder must be obtained.

Conclusion

Although a few countries currently offer a moderately favourable climate for
pharmaceutical production in terms of political risk and human resource availability,
generally drug manufacturers still face obstacles throughout SSA in terms of access to
financial capital, technical know-how, and equipment and spare parts, and have to
develop an export strategy in order to sell drugs to treat the three priority diseases,
including obtaining both compulsory licences and authorization of the patent holders.
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Some of the factors discussed above, such as the lack of availability of raw materials
and equipment, are beyond the control of SSA countries, but there are others, such as
the availability of trained personnel, or procedures for the regional registration of drugs,
where government policies could have a positive impact. Training programmes in
industrial pharmacy could be established or reinforced, which could serve the needs of
both the local pharmaceutical industry and the regulatory authorities who have to
enforce these standards. Regional registration procedures could make new drug
products more widely available while at the same time enabling countries to pool
resources for more thorough evaluation of new product dossiers and more
comprehensive plant inspections than is possible through the resources of the national
regulatory authority in any one country.

4.2. What firms are doing now

Within the limitations of the study, it was only possible to visit three different
pharmaceutical enterprises, all located in West Africa. Further research should be
considered to evaluate the situation in East Africa. However, these visits, which covered
firms located within two different economic zones, are illustrative of the different ways in
which such enterprises can be structured.

Firm A is an owner-operated firm that grew from a four-man operation to an enterprise
that now employs over 300 people with production lines for tablets, liquids, capsules,
syrups and powders. Private sector sales comprise the large maijority of its business,
but the firm also sells to the public sector. The firm does not export at this time, but has
developed a large sales and distribution network that covers the entire country.
Financing for expansion came from internally generated profits, supplemented by loans
from commercial banks. As the company already has significant domestic market share,
it is looking for new markets and new products, including drugs to treat HIV/AIDS and
malaria, in order to keep growing. Its status as an owner-operated and controlled firm
has probably helped with keeping overhead costs low, but if the owners seek to maintain
full control, this could deter the recruitment of talented individuals from outside the firm
whose expertise may be needed to help the firm make the transition into an international
player.

Firm B is majority-owned by large European multinational pharmaceutical companies
and produces products under licence agreements with them and other international
partners. Its structure enables the enterprise to benefit from both the financial support
and technical expertise of well-established companies. However, procurement of API
may not be cost-effective because the majority of API is bought through these parent
companies at high transfer prices, rather than through open international procurement.
In turn, this makes it difficult for the firm’s drug products to be price competitive with
imports from Asia. The firm does not intend to produce ARVs, TB drugs, or ACTs.

Firm C is privately owned but run by professional expatriate managers who were
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brought in by the principal investors. These investors are based outside of the country.
The benefits to this company include facilitated access to international financing and
management expertise. The international outlook of the firm is reflected in its current
efforts to reach export markets throughout West Africa. The disadvantages faced by this
structure include the added costs of an expatriate management team. Plans are
underway for the production of an ACT.

Each of these firms has different advantages and disadvantages with respect to the
production of pharmaceuticals in SSA. However, firms A and C are better positioned to
choose which generic drugs they will produce, although meeting WHO prequalification
requirements is likely to be challenging for both firms.

4.3. Use of a simulation tool

To measure the impact of domestic production on access, a simulation tool is used to
evaluate whether an imaginary enterprise based in SSA could produce drugs at prices
which are competitive with imports while permitting it to function as a going concern.
The purpose of the simulation is to be able to answer the following question:

Is the domestic production of essential medicines in SSA in a plant which meets
GMP standards compatible with the operation of a going concern and with getting
these medicines to a suitable market at prices which are competitive with or lower
than the same medicines which are imported?

4.4. Simulation methodology
Choice of scenarios and cases

The simulation covers three different scenarios corresponding to three different market
strategies:

e Scenario 1. An enterprise that is exclusively oriented towards HIV/AIDS, TB, and
malaria and only sells to institutions and governments;

e Scenario 2. An enterprise that manufactures the same drugs and in addition
provides drugs to treat diseases such as hypertension, gastrointestinal ailments,
and diabetes, which are currently less of a public health priority in SSA and for
which there is a limited market in the private and public sectors;

e Scenario 3. An enterprise that manufactures the same drugs and in addition
provides OTC drugs such as vitamins and analgesics which are not of public

health importance and which are sold only in the private sector.

The distinction between the three scenarios makes it possible to separately calculate the
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effect of choosing strategies with differing degrees of orientation towards public health
priorities.

For each of these scenarios two cases are considered:
e “Greenfield”, which corresponds to the creation of the new plant from scratch.

e “Extension”, corresponding to the addition of new products to drug production by
an existing enterprise.

It was decided not to develop a scenario including the production of other widely used
essential generic drugs because these drugs, such as paracetamol®, are readily
available from many suppliers and profit margins are very low, making it difficult to justify
investment in the domestic production of these drugs in SSA when worldwide supply is
already adequate.

Assumptions included in simulation

The simulation models the operation of an imaginary pharmaceutical enterprise
operating under the constraints of SSA. It allows the adjustment of inputs such as the
price of raw materials and sales volumes to evaluate if the domestic production of quality
drugs can be done at a lower cost. The simulation is based on several assumptions -

e |Intellectual property considerations will not pose a barrier to the production and
export of drugs for the following reasons:

- The basic patents for all of the drugs used to treat HIV/AIDS in the simulation
were issued before 1995, the start date for the TRIPs obligations® (Annex 4).

- The API for these drugs is available from multiple sources as of 2004%*.

- If needed, a compulsory licence will be issued both in the country where the
drugs are produced and in the countries that comprise the export market to
allow trade. The possibility of a voluntary licence being offered to a firm which
meets GMP standards would offer another alternative to obtaining the
necessary know-how.

- A fee of 5% of sales is added to the FDC formulations to cover the costs of
licensing and technology transfer.

e |t is limited to SSA, excluding North Africa as well as South Africa, where the
issues facing pharmaceutical production differ.

e |t focuses on secondary manufacturing, that is, the formulation and packaging of
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the API into a packaged product (Annex 5), ready for shipping and distribution.
These steps represent approximately half of the ex works price and one-fourth of
the retail price paid by end-users (Annex 3).

e Re-packaging of bulk finished product is not considered, as the value added by
packaging alone is very low, and cost-savings in this step of the drug manufacturing
process would not contribute significantly to improving drug affordability.

e The production plant conforms to GMP, and that appropriate studies of safety and
bioequivalence are carried out for those drugs which are covered by the WHO
prequalification project®” *,

e The imaginary pharmaceutical production enterprise is a “going concern”.

e |t takes into account the factors that determine the ability of a pharmaceutical
plant to continue as a going concern, including sales volumes, ex works prices for
the finished products, and the cost of raw materials.

Product selection
Priority diseases

13 products, including monotherapies and FDCs, were selected: six ARVs (zidovudine,
didanosine, lamivudine, nevirapine, stavudine, and the FDC of lamivudine +
zidovudine), two antibiotics (ciprofloxacin and doxycycline) needed for treating sexually
transmitted illnesses, three anti-TB drugs (pyrazinamide, ethambutol, and isoniazid +
rifampicin), and two anti-malarial drugs (artesunate and amodiaquine) (Annex 8).

This selection is justified as these drugs are included in the recommendations of the
WHO, and are likely to be among the most commonly used as public health
interventions scale up for the three diseases®“**'.

Although the use of FDCs is recommended by the WHO for the priority diseases
because it promotes better adherence and can potentially limit the emergence of drug
resistance, there are many different combinations possible, particularly for ARVs*.
Furthermore, the lack of harmonization among different treatment guidelines
compounds the difficulty of estimating potential sales with any degree of confidence.
Therefore, only two FDCs are used in the simulation: for ARVs, a generic FDC which is
already in use in an SSA country, and for TB, an FDC which is likely to be widely used
according to the WHO treatment guidelines.

Ethical Drugs

Eight drugs were chosen in three different therapeutic classes to treat chronic diseases:
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three anti-hypertension drugs (amlodipine, captopril, and hydrochlorothiazide), two anti-
ulcer drugs (ranitidine and omeprazole), and three drugs to treat diabetes (metformin,
gliclazide, and glibenclamide). These drugs were chosen because their sales are
among the highest (by value) within their respective therapeutic classes (Annex 8).

Over The Counter Drugs

Two OTC drugs were selected (ascorbic acid in effervescent form, and aspirin combined
with codeine): one very commonly used vitamin and one painkiller. These were also
chosen because they correspond to the highest sales levels in their therapeutic class
(Annex 8).

Determination of sales revenues
Country selection

12 countries have been selected across three trading or economic blocs located in West
Africa: 10 within the Economic Community of West African States (ECOWAS), seven
within the West African Economic and Monetary Union (WAEMU), and two within the
Economic and Monetary Community of Central Africa (EMCCA), (Annex 7). This
selection was chosen for several reasons:

e Easy access is possible to the majority of the populations of these countries via
ports and coastal roads, such as the Abidjan-Lagos corridor.

e Three different economic zones are covered, two francophone (WAEMU and
EMCCA), and one which has both francophone and anglophone countries
(ECOWAS). This diversity creates opportunities as well as obstacles, as the
WAEMU and EMCCA share a common currency and a common tariff schedule.
On the other hand, the ECOWAS states that are not part of either WAEMU or
EMCCA have made less progress towards economic integration, although there
is discussion of establishing a free trade and customs union and a common
currency with a central bank located in Accra by 2007+,

e This region covers a significant proportion (35% of the entire population) of SSA,
with an estimated population of close to 235 million.

® 10 of the 13 countries are members of the Organization for Business Law in Africa
(OHADA), which is a non-institutional organization that aims to harmonize
business regulation in Africa.

Market share and sales volume

Within the defined market, sales volumes for the drugs (scenarios 1-3) to treat the three
priority diseases were determined in four steps (Annex 9).
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e The need for drugs to treat the three diseases is derived from epidemiological
information available from WHO and UNICEF, and population size information
was taken from the UN Population Division*.

® Public health goals* are taken into consideration for estimating the demand for
anti-TB and anti-malarial drugs: 100% of smear-positive (SS+) TB patients will be
treated and 60% of malaria episodes. For calculating ARV and antibiotic sales, a
combination of the 3 x 5 treatment targets and actual purchases by a central
medical store were used to project required quantities for the population of the 12
selected countries.

e The enterprise’s market share of all these drugs is semi-empirically chosen to be
10%. It is obvious that market conditions vary from one product to another, and
that the market share will not be the same across all products in reality, but the
use of one figure avoids adding undue complexity to the model.

e Full production capacity (100%) is reached by year 3 for the greenfield case and
starts at 100% in year 1 for the extension case — meaning the 10% market share
is achieved in these years. Once full production capacity is reached, sales
increases are set at 10 points per year thereafter and capital investment in plant
and equipment is adjusted accordingly.

Based on this market size estimate, which in turn is based on public health goals and
an optimistic assumption of market share, the production of slightly more than 100
million tablets per year will satisfy expected sales of drugs to treat HIV/AIDS, TB, and
malaria. For a modern enterprise producing pharmaceuticals on an industrial scale, this
quantity corresponds to a single production line*.

The aggregate sales for the chosen ethical drugs (scenario 2) total less than 18 million
additional tablets and their production does not require an increase in production
capacity or investment in equipment. However, production of these drugs complicates
the manufacturing process, lowering the productivity of the production line because of
the time needed to change equipment and for cleaning between manufacturing lots.

For the OTC drugs (scenario 3), expected sales volumes of an additional 58 million
tablets and specific manufacturing requirements (Vitamin C will be produced in an
effervescent form) do require an increase in production capacity (from one to two lines).

Sales unit prices

Sales unit price for each product is set at the lowest purchase price found between two
sources: supplier prices in the 2003 edition of the MSH/WHO International Drug Price
Indicator Guide* and the results of a procurement cycle in 2003 by a central medical
store in an SSA country.
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Capital expenditures and operating expenses
Costs of setting up production

For the greenfield cases, these include the costs needed to set up a new manufacturing
enterprise, including the costs of plant, property and equipment, taxes and tariffs,
royalties, and research and development, but for the extension cases, costs did not
include those for buildings and land (Annex 10). Because GMP is not specific about
items such as building materials or equipment but notes that “...premises must be
located, designed, constructed, adapted, and maintained to suit the operations to be
carried out...” and that “...equipment must be located, designed, constructed, adapted,
and maintained to suit the operations to be carried out...”*” costs for building and
equipment were based on actual information from a confidential source and adjusted to
take into account the estimated additional investment required to upgrade to meet GMP.
In addition, the following adjustments were made for the three scenarios:

e Scenario 1, which is based on drugs for HIV/AIDS, TB, and malaria only, requires
the establishment of one production line.

e Scenario 2, which includes ethical drugs to treat chronic diseases, requires more
frequent line changes, cleaning cycles, and additional maintenance. This is
accounted for by adding in $500,000 per year in additional indirect costs.

e Scenario 3, which includes OTC drugs, requires additional production capacity
estimated at $2 million to set up an additional production line.

e The calculations take into account one year to set up the company, five years of
operations for the greenfield case and immediate production for the extension
case.

API costs
Costs of APl were based on median values taken from publicly available reports®.
Other costs

For the purposes of analysis, the rest of the unit cost of production is divided into direct
and indirect costs. Direct costs include raw materials, direct labour, utilities, and quality
control. Indirect costs include depreciation and amortization, indirect labour (such as
sales and administration), and overhead expenses. The choice of how to allocate
indirect costs is generally done for various internal accounting purposes such as
determining the profitability of each product. In this simulation, indirect costs were
calculated on a per tablet basis; alternative choices could include the allocation of these
costs as a percentage of sales of each product, or by batch size. While the alternatives
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will not affect the calculations of profit or loss for the company as a whole, they could
affect other internally calculated results, such as the profitability of each product.
However, information on batch size was unavailable and it was felt that allocating these
costs by tablet would be the most accurate way to reflect the resources actually used in
the production of each drug.

Capital Structure

There are a number of ways that a pharmaceutical enterprise could be financed,
including the use of investor capital, commercial bank loans, other sources of loans
(such as the International Finance Corporation), and grants. There are choices that
have to be made about the relative proportions of equity and debt that are used for
financing. It is not possible within the context of this study to explore all the possible
options, and therefore a mix of financing was chosen, including investor equity, grants,
commercial bank loans, and a loan from an organization such as the International
Finance Corporation.®

The details of these assumptions, as well as an explanation of the other costs factored
into the simulation, can be found in Annex 10, along with an explanation of how the
discount rate was derived in order to calculate NPV.
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5 Results and sensitivity
analysis

This section is divided into two parts: first, a presentation of the main financial indicators,
including a sensitivity analysis of how net income would be affected by changes in API
prices and by changes in market share; and second, an examination of the possibility
for the imaginary enterprise to contribute to improving access through a reduction in the
ex works prices, also using a sensitivity analysis of how this potential reduction would
be affected by the changes in API prices and market share. The sensitivity analysis is
only performed on the greenfield cases because of the difficulty of applying this analysis
in the extension cases when the size of the existing production is unknown. The
rationale and methodology of the sensitivity analysis is detailed in Annex 16.

5.1. Financial Indicators
Sales and Income

In each of the six cases, the enterprise appears profitable, with a positive net income by
the end of the third year (Figure 2). Two other results stand out: first, the extension
cases are more profitable than the greenfield cases for all the scenarios; second, among
the three scenarios, scenario 1, the baseline scenario which focuses on drugs for
HIV/AIDS, TB, and malaria only, is always the least profitable, whether as a greenfield
or extension case. In other words, adding production capacity to an existing facility is
more profitable than building a new one. Also, manufacturing a wider range of products
is more profitable, as the profit margins for priority disease drugs are relatively low
because of their specific procurement requirements. These requirements lead to market
conditions that are characterized by intense price competition among many
internationally-based drug manufacturers who are trying to win large orders.

A breakdown of profitability by drug product® (Annex 12, 13) shows that:
e the ethical drugs are the most profitable;
e ARVs and anti-malarial drugs are intermediately profitable;

e drugs for TB, antibiotics, OTC drugs and a second commonly used anti-malarial
drug can only be produced by the imaginary enterprise at a loss.

While these conclusions are partly dependent on the fact that indirect costs were
allocated on a per tablet basis, they would not significantly change even if indirect costs
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were allocated differently, i.e. by batch size or as a percentage of sales. This conclusion
can best be understood by comparing net income per product (the calculation of which
depends on an internal accounting decision of how to allocate indirect costs) with the
proportion of the cost of APl in each product (an external cost which is independent of
internal accounting decisions), (Annex 13). There is an inverse correlation between the
proportion of API represented in the ex works selling price and the profitability of each
product. In particular, for the ethical drugs the cost of APl is less than 5% of the selling
price. Therefore, it appears that even if indirect costs were allocated differently, this
category of drugs would still be highly profitable when compared to the other two
categories of drugs.

Furthermore, this analysis suggests that prices for ethical drugs are relatively high when
compared to the prices of either the drugs to treat the priority diseases or OTC drugs,

especially considering the much smaller sales volumes of the ethical drugs.

Figure 2: Comparison of financial results

| Scenario 1 | | Scenario 2 | | Scenario 3
HIV/AIDS HIV/AIDS HIV/AIDS
B B B
Malaria Malaria Malaria
Q = 108 million Q = 108 million Q = 108 million
+ + +
Ethical drugs oTC
3 Anti-hypertensive 1 Analgesic
None 2 Anti-ulcer 1Vitamin
3 Anti-diabetic
Q = 18 million Q = 58 million
Greenfield
Sales (millions $) 10.5 14.0 13.2
Net income (million $) 1,2 6.2 41
Net income (% of sales) 11,6 44,4 30,9
. Extension i i
Extension Extension Extension
Sales (millions $) 12,2 16,4 15,4
Net income (million $) 4,3 7,7 5,5
Net income (% of sales) 35,3 47,0 35,9

Results at the end of year 3

Notes: Sales figures differ between the greenfield and extension cases for each scenario because it is assumed that in
the case of the extension, production is at 100% capacity in year 1 and grows by 10% per year, while in the greenfield
case, production ramps up during years 1 and 2, reaching 100% only by year 3.

Q represents the number of tablets per year produced for each category.
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Return on investment and financing needs

To understand the simulation from the perspective of a potential investor, NPV, external
financing needs, and profitability index were calculated (Figure 3, Annex 11g). These
calculations show that the different scenarios can be categorized in two different ways:

e those cases which have a positive NPV — all except for one greenfield case;

¢ those cases which have high external financing needs (>$10 million) — all of the
greenfield cases.

Nevertheless, external financing needs are considerable across all scenarios and for
both cases. This favours investment in the extension of an existing pharmaceutical plant
with the production of either ethical drugs or OTC drugs, along with drugs to treat the
priority diseases. A minimum of $4 million to $6.2 million of external financing will still be
required, that is to say roughly half of that required for the greenfield cases.

Figure 3: Comparison of NPV and financing needs

Equity
External investment Profitabilit
NPV Rank ) X ) an nv ) a _I e ank
financing (capital + index
grants)
S2 Extension 13.03 1 5.5 2 3.0 2 4.3 1
S1 Extension 3.16 4 4.0 1 2.0 1 1.6 3
S3 Extension 7.77 2 6.2 3 3.7 3 21 2
S2 Greenfield 6.04 3 10.5 4 4.0 4 1.5 4
S3 Greenfield 1.77 5 14.3 6 5.5 6 0.3 5
S1 Greenfield -0.07 6 11.0 5 5.0 5 0.0 6
Relationship between the value of NPV and the external
financing required
150, S2 Extension
13.0 - A 2
3 11.0 1
S
=R 9.0 | S3 Extension
= 0
§§ 70 | * S2 Greenfield
£5 ¢
z 8 5.0 4 S1 Extension
-4 % 3.0 4 * S3 Greenfield
- 1.0 | 81 Greenfield &
1090 2.0 40 6.0 8.0 10.0 12.0 14.0 16.0

Total external financing required
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In summary, domestic production appears to be potentially profitable across all three
scenarios for both the greenfield and extension cases. However, the latter case is
cheaper for investors in all three scenarios, but still requires significant funding.

5.2. Potential to reduce ex works selling prices

If the enterprise decides to use available free cash to enable a reduction in ex works prices
(see sensitivity analysis methodology in Annex 16), it appears that the potential for price
reductions ranges from 11%-14% (scenarios 1 and 3) to 26% (scenario 2). This difference
is due to the much higher profitability of the ethical drugs included in scenario 2.

Figure 4: Effect of change in API price and market
share on ex works selling prices

Effect of change in market share on ex works prices
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