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Abstract

In contrast to analyses that regard health policy and industrial policy as anathema
to each other, either because an emphasis on health implies neglect of industry or
because gains in industrialization come at the expense of health, we show positive
synergies between the two realms. Government intervention into the health sector
can catalyze interventions to promote industrial development in the pharmaceutical
sector, which in turn can make health policies more effective. We focus on two
pathways by which health policies can trigger industrial policies. A demand-
driven pathway entails government commitments in health revealing weaknesses
and deficiencies in pharmaceutical production, and thus inspiring efforts to build
capabilities to stabilize the flow of drugs to the public sector. A regulation-induced
pathway consists of sanitary policies revealing mismatches between what is required
for firms to continue to participate in the market and pharmaceutical producers’
prevailing levels of capabilities, and government measures then being developed and
deployed to address the mismatch. We demonstrate both pathways with the case
of Brazil.
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When Jim Yong Kim was selected as president of the World Bank in 2012, prominent
scholars of economic development lamented the seeming prioritization that this
reflected of health policy over larger issues of economic development. Robert Wade,
for example, criticized the US nomination of Kim as reflecting the notion “that the
development challenge is to mitigate extreme poverty and particularly its health con-
sequences...” in contrast to being focused on projects of “large-scale national transfor-
mation.”! Lant Pritchett, suggesting that the rancorous debate over Kim’s selection
was reflective of a “philosophical schism in the development community” between
those pushing for “humane development” and those pushing for “national develop-
ment,” concluded that the “appointment appears to be an intrusion by the world of
humane development into one of the core institutions of national development.”? Wade
and Pritchett were not alone. The common thread in these criticisms is that Kim, a
doctor and health professional whose previous experience in international organiza-
tions was at the World Health Organization, is likely to steer the World Bank’s policy
agenda toward health interventions and thus away from a larger mission of promoting
national economic development.

The findings in this article suggest that these fears may be overblown. We offer a
new approach to studying the interface between health and industrial policies, and in
doing so we show how activist policies directed toward the health sector can trigger
efforts to stimulate capability development in the pharmaceutical industry. Specifically,
because health policies can reveal—and be undermined by—weaknesses in the phar-
maceutical sector, health policies may trigger industrial policies that are designed to
establish complementarities between the two areas. If health policies can trigger
industrialization policies, then the conflict between the two sides of the “philosophical
schism” (to quote Pritchett) may be less than depicted.?

Our emphasis is on the positive synergies between health and industrial policies.
We consider two channels by which such synergies may be achieved, i.e., how health
policies can trigger industrial policies, and we use the case of Brazil to illustrate both
channels. One pathway from health policy to industrial policy, which we label
“demand-driven,” consists of government officials developing and deploying mea-
sures to improve pharmaceutical production capabilities to ensure stable supplies of
affordable, quality medicines to the public sector. A second pathway from health pol-
icy to industrial policy is “regulation-induced,” where governments deploy promo-
tional instruments to facilitate pharmaceutical firms’ abilities to comply with new
health regulations. Our argument is not that health policies will lead to industrial poli-
cies, but that they can create opportunities for doing so. In this article we put aside the
question of under what conditions such opportunities are likely to be exploited.
Instead, we focus on exploring how opportunities for industrial promotion can be cre-
ated by social policies and we show, in the case of health and pharmaceuticals in
Brazil, how these opportunities have been exploited.

The remainder of the article consists of four sections. We begin by outlining,
broadly, the relationship between health and industrial policies, focusing on how activ-
ity in the former area can generate policy linkages to activities in the latter. In doing so
we focus on two channels, labeled “demand-driven” and “regulation-induced.” In
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subsequent sections we illustrate both channels in the case of Brazil, with analyses of
how concerns with the supply of affordable drugs in the public sector led to the genera-
tion of a pharmaceutical-focused industrial policy, and how concerns with the success-
ful implementation of a generics medicines program encouraged investments and
measures to prevent the regulatory environment from serving as barriers to market
participation. In the conclusion we summarize the key findings, discuss the political
underpinnings of the synergy between health and industrial policies, and we offer brief
observations of the effects yielded by Brazil’s new, health-inspired industrial
policies.

Health Policy, Pharmaceutical Policy, and Policy Linkages

In the post-World War II period many developing countries targeted pharmaceuticals
as a priority area for import substitution on account of the positive spillovers through-
out the industrial sector that pharmaceutical industries can generate. The outcomes of
such strategies varied, but even where such efforts were regarded as successful, indus-
trial development appeared to come at the expense of social policy achievements.
Writing about the Argentinean case more than three decades ago, for example, where
successive government initiatives helped local pharmaceutical firms secure a signifi-
cant share of the local market, Chudnovosky concluded that the benefits delivered to
producers “are not transferred to the consumer....The challenge by the large domestic
enterprises to the TNC domination of the industry has not benefited the consumer of
pharmaceutical products.”* Gereffi concluded that the “high prices of drugs thus may
be viewed as an acceptable trade-off for the consolidation of a local industrial bour-
geoisie, which is often considered an essential step in achieving some form of nonde-
pendent development.” The World Health Organization summarized a broad body of
research on national pharmaceutical policies with the observation, “most developing
countries in recent decades have developed an interest in the local production of drugs,
as a way of improving their economy and decreasing their dependence. In many cases,
however, there is a conflict between economic policy and health policy.”® In sum,
many observers came to regard pharmaceutical promotion and public health as con-
flicting, since efforts to promote national industrial capabilities tended to raise prices
and limit access to medicines. Depictions of industrial promotion being a threat to
health continue in the current era too: developing countries that, in response to the
global intellectual property regime that restricts trade in nonpatented drugs, aim to
increase local production are regularly warned about the costs to consumers that such
a strategy might entail.’

The current global environment for economic development invites us to revisit the
relationship between industry and health. Liberalization and economic integration
have altered the role of industrial policy in national development strategies and like-
wise altered the instruments of industrial policy that are used.® Thus, the sorts of policy
instruments that governments may deploy to develop their pharmaceutical industries
in the current era may be different than those used before, and thus have distinct effects
on health outcomes. Even if the previous generation of scholarship was correct that
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industrial policies in the pharmaceutical sector tended to undermine health policies, if
countries are using different instruments now the effects of such actions may differ as
well. Moreover, policy priorities tend to be different now: whereas most developing
countries are discouraged from active industrial policies, active social policies are
encouraged and supported by a wide range of international actors. It is the latter that
are the higher priority, and as a result it is less likely that countries would accept indus-
trial policies that are damaging to health policies. An important question, then,
becomes whether health policies can, in turn, motivate and also discipline industrial
policies. We argue that they can, which we illustrate with the case of Brazil.

A useful starting point for considering how social policies may spur industrial poli-
cies is Hirschman’s concept of linkages. Linkages occur when activities in one sector
catalyze activities in another sector.” Forward linkages mean the catalytic effect is sent
downstream, and backward linkages mean the effect is sent upstream.!? To distinguish
from externalities and spillovers, we focus on policy linkages: if activity in realm X
creates demands for inputs from realm Y that are insufficiently or inadequately sup-
plied, then policies to promote realm X can, by revealing deficiencies in realm Y, trig-
ger policies to promote realm Y. We apply Hirschman’s intuition to health and
pharmaceuticals. Concretely, government commitments toward the health sector may
create concerns with the state of the pharmaceutical industry, so governments may
then start reinventing industrial policy for the sake of improving health policy.

We consider two complementary channels by which health policies may generate
linkages to industrial policies in the pharmaceutical industry: the first is “demand-
driven” and the second is “regulation-induced.” The demand-driven channel features
industrial policies emerging from the government’s role as purchaser of medicines and
medical services. Investing in healthcare provision can reveal the weaknesses of phar-
maceutical sectors, which might inspire governments to develop policy instruments
that encourage industrial development in this latter area. This may be particularly the
case when the health system is deemed to be vulnerable on account of unstable sources
of supply. Pharmaceuticals become “strategic,” again, as in the high-period of indus-
trial policy of the postwar decades, but what’s making pharmaceuticals strategic this
time are not the goals of industrialization per se but rather the importance of the sector
for fulfilling social policy obligations.

An obvious question to ask here is, if stable pharmaceutical supply is essential for
fulfilling healthcare obligations, why governments cannot simply rely on imports. The
most obvious answer is that imports may not be available on account of intellectual
property restrictions: depending on the patent status of particular drugs, countries may
not have a range of available suppliers. As we shall see, changes to the global intel-
lectual property regime, in particular the introduction of pharmaceutical product pat-
ents in India, threaten to dramatically change the nature of generic drug supply.'!

But putting aside questions of intellectual property, even for drugs that are not
affected by patents, importation still may not be a sufficiently reliable tool for obtain-
ing stable supplies of medicines. The reasons for this have to do with countries having
specific demands that may not be reliably supplied via imports: countries have distinct
disease profiles and thus demands for particular quantities and presentations of
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different drugs; climate conditions can require that drugs are produced with particular
characteristics or in distinct formulations; particular strands of viruses require often
specific vaccines that need to be produced locally.!? These factors mean that the supply
of drugs may not adjust easily and quickly to changing demands. Of course unmet
demand due to unstable supply is hardly unique to drugs, but the consequences of—
and the responses motivated by—such conditions may be. That is, the excess of
demand relative to supply is typically self-correcting, with adjustment occurring
through higher prices, a phenomenon that occurs on a regular basis in all sorts of mar-
kets, international and domestic, for goods and services. In the case of drugs, however,
where the consequences of higher prices and diminished access may be more severe—
and also felt more directly by governments—concerns with supply shortages may be
greater.!3 Finally, authors have also noted that in the case of pharmaceuticals local
producers may be better at identifying special product markets and more willing to
distribute drugs outside of major urban centers.!* To be sure, the choice between
importation and local production is not all-or-nothing: many drugs can be—and will
be—imported, but a stable supply of medicines needed for comprehensive healthcare
provision can require some degree of local production.

Health and safety regulations can also inspire industrial policies toward the phar-
maceutical sector. Health policy may consist of measures to assure that drugs on the
market satisfy certain standards; implementing such measures may entail steps to
eliminate subpar medicines from the market. Of course, health surveillance of this sort
can be directly beneficial for industrial development in that it may resolve problems of
international information asymmetries and allow local producers to increase their
global presence: by assuring foreign consumers and other countries’ regulatory author-
ities that drugs produced locally are satisfactory and meet high standards, stringent
health surveillance can open markets. The risk of more stringent regulations, how-
ever, is that professional surveillance will shine a light on subpar firms and could
force them to cease production.!’ In that case, health regulations may be detrimental
to industrial development—unless the government complements the health regula-
tions with measures to help local firms attain the capabilities to comply. When it
does so, we can say that health policies have triggered industrial policies, in the form
of measures to upgrade capabilities.

Our discussion of health regulation engages explicitly with the concept of
“rewarding regulation.” We draw inspiration from Piore and Schrank’s and
Coslovosky’s work on labor and environmental inspection.!® As these authors show,
regulators sanction or close subpar facilities, but they can also enforce regulations so
to aid firms’ adjustment and help firms acquire the capabilities needed to be able to
comply. Schrank and Piore refer to this latter process as governments not simply
eliminating the “low road” but helping private actors travel on the “high road.”!”
That is, state officials convert potential barriers to market participation into tools to
help firms increase competitiveness.

We build on the concept of “rewarding regulation” in two ways. First, we suggest
that health can offer a distinct area of study because of the spatial location of the two
objects of rewarding regulation. In contrast to labor, for example, where the direct
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beneficiaries of the regulations (workers) are located at the regulated factories, in
health the direct beneficiaries (consumers of drugs) and the regulatory targets (phar-
maceutical firms) are spatially separated.'® Arguably, these distinct conditions gener-
ate distinct political challenges for regulatory design and enforcement. Second, by
pairing our analysis of rewarding regulation in the pharmaceutical sector (the third
section of the article) with analysis of demand-driven industrial policies (the second
section), we embed the analysis of rewarding regulation, in particular the postregula-
tory efforts of the state to help firms upgrade, in broader discussions of industrial
policy. That is, we explicitly treat the implementation of regulations as part and parcel
of industrial policy.

We regard regulation-induced industrial policy as constituting an important
approach to promoting industry, one where the means are subjected explicitly to social
welfare objectives. Analysts of industrial policy teach us of the need for state support
to be complemented by constraints.!? Ordinarily, the promotional instruments precede
the constraint. Governments extend benefits, and once extended these become difficult
to remove; often the threat of withdrawal lacks credibility. Indeed, one of the long-
standing critiques of industrial policy is that promoting key sectors creates powerful
political actors that are then difficult to constrain.?® In this instance, the joint effect of
regulation and promotion via bureaucratic agencies reverses the traditional order, in
that the control mechanism comes prior to the supportive instruments.?!

Demand-driven Industrial Policy: From National Health
System to the Health Industry Complex

Since the late 1990s, the Brazilian government has faced challenges that emerged from
its extensive obligations to provide drugs. Both the burden that the high cost of drugs
was placing on public finances and concerns over the stability of supply inspired the
government to act. Beginning with alterations of the patent system and investments in
public laboratories, by the late-2000s the government had a full-fledged industrial
policy focused on pharmaceuticals. This section examines the process by which health
policies, specifically the government’s demand for a stable supply of a wide range of
affordable drugs, triggered industrial policies.

The Brazilian government’s concerns with the supply of drugs are rooted in its
extensive commitments in the health sector. Brazil’s 1988 constitution stipulates
health as a constitutional right; the national health system (Sistema Unico de Saide,
SUS), established in 1990, offers access to healthcare—including treatments—to all
Brazilians.?? Roughly 75 percent of Brazilians use the SUS, and even the quarter of the
population with private healthcare coverage relies on the state system for many inter-
ventions, particularly costly treatments for cancer, hypertension, and diabetes.??
Supplementing the SUS, the government also offers free medicines for treating rare
diseases and conditions affecting small groups.?* Importantly, a 1996 law requires the
federal government to provide free and universal access to medicines for treating HIV/
AIDS. Guaranteed coverage of drugs led to concerns with supply, and obviously price,
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but also stability. Stability of supply is a common problem, and it was one that has
been particularly accentuated in Brazil, where many drugs that are formally guaran-
teed by the public sector have simply not been available.?® In short, deficiencies in the
supply of drugs made the health system vulnerable, which in turn made pharmaceuti-
cals a strategic sector.

Both the problems created by supply deficiencies and the government’s responses
to these problems are most vivid with regard to HIV/AIDS medications. Brazil stands
out for its early (since the late 1980s) and comprehensive approach toward prevention
and treatment.?¢ As indicated, a 1996 law guarantees free HIV/AIDS treatment, and
intense social mobilization has reinforced the government’s obligations. Brazil’s
approach to HIV/AIDS affected the government’s concerns with price, stability of
supply, and local production capabilities. Because antiretroviral drugs (ARVs) treat
but do not cure HIV/AIDS, they need to be taken indefinitely; and patients need to
change treatment regimens as immunities develop. By the late 1990s, ARVs already
consumed one-third of the Ministry of Health’s (MH) drug budget, and this was at a
time when treatment still depended almost exclusively on unpatented first-line drugs.
When Brazil introduced pharmaceutical patents in 1997, products that were already on
the market in Brazil remained nonpatented, but new products—including those pat-
ented elsewhere prior to 1997 but not yet marketed—would become patented.?” As
more people began treatment, and as patients migrated to expensive second-line regi-
mens based on drugs that were patented under Brazil’s new patent law, the program
risked becoming unsustainable.?

One response to these concerns was to reform the country’s patent system, particu-
larly those aspects regarding compulsory licenses. Compulsory licenses are provisions
by which the government permits an actor (public or private) to use proprietary, pat-
ented knowledge without the owner’s authorization (i.e., the government compels the
owner to license the protected knowledge, hence the name). Such measures are com-
patible with international agreements and feature, in one form or another, in virtually
all countries’ patent laws, yet compulsory license provisions will differ in terms of the
grounds according to which they can be invoked and the degree of ease or complexity
in putting them to use. In Brazil, presidential directives in 1999 and 2003 made
issuing—and threatening to issue—compulsory licenses simpler, thus increasing the
government’s capacity to leverage price reductions from patent-holding pharmaceuti-
cal firms.?

At the same time, the government sought to strengthen the network of public sector
laboratories that languished since the early 1990s.3° Government demand—and direct
investment in production—resurrected the public sector labs: Farmanguinhos, the
leading laboratory (linked to the National School of Public Health, in Rio de Janeiro),
experienced a seven-fold increase in production (and a twenty-fold increase in reve-
nues) from 1995-2002, allowing it to invest heavily in personnel and facilities, and
engage in research.3! The revitalization of public labs—aiding them to expand their
abilities to produce imitation versions of existing drugs—constitutes the seedling of
industrial policy in the pharmaceutical sector. Because imitators do not usually have
complete information about specific drug manufacturing and synthesis processes, it is
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necessary to rediscover the knowledge used to formulate drugs, i.e., to reverse-engi-
neer the manufacturing processes. Compared to the research and development invest-
ments involved in designing and discovering new molecules and treatments,
reverse-engineering is a simpler and less costly activity, but it nevertheless depends on
acquisition of significant technological capabilities. Concerns with the supply of
ARVs stimulated the government to try to rebuild such capabilities.3?

Notwithstanding the patent reforms and the renewed public-sector investment of
the late 1990s and early 2000s, the challenges facing the health system became accen-
tuated. The structure of health care provision and pharmaceutical demand was chang-
ing in such a way that drugs were becoming increasingly expensive in a nonlinear
fashion: more people were being covered for more sorts of conditions, and coverage
was extending to more expensive drugs (some beyond the capabilities of local produc-
ers). These effects meant that increased costs imposed on the system overwhelmed the
benefits yielded by the initial reforms.

With regard to ARVs, of the roughly fifteen drugs used in the National AIDS pro-
gram, only the older ones could be produced locally. Brazil continued to depend on
foreign suppliers for newer ARVs, and since the treatment regimen depended increas-
ingly on new drugs, local supply came to constitute an ever-smaller share. Brazil thus
went from being largely self-sufficient in ARVs in the 1990s to becoming heavily
import-dependent in the 2000s, and the trajectory continued: from 2001 to 2005 local
(public and private) laboratories’ share of government ARV purchases decreased from
roughly 40 percent to less than 20 percent.>> Meanwhile, the share of government
expenditures on imported drugs increased, as both the number of HIV/AIDS patients
receiving treatment increased and more patients moved to treatment regimens, includ-
ing patented drugs such as efavirenz, lopinavir/ritonair, and tenofavir; more Brazilians
were being treated with more expensive, imported, patented drugs.>* Furthermore,
because threats of compulsory licenses are only credible to the extent that the govern-
ment has alternative sources of supply, uncertainty over local production and the avail-
ability of drugs from foreign suppliers (e.g., Indian producers, where these drugs
remained unpatented) threatened to make negotiations with patent holders less effec-
tive, too. To summarize, then, the sustainability of the AIDS treatment program was
coming into question, on account of increased demand for expensive drugs, limited
capabilities of local suppliers, and reduced effectiveness of negotiating price reduc-
tions with patent-holding, transnational pharmaceutical firms.?

The challenges confronted by the Brazilian government make more sense when we
consider both the full pharmaceutical supply chain and the broader changes in the
international pharmaceutical industry that were transpiring. Although local production
of drugs increased in the late 1990s and early 2000s, manufacturing often consisted of
formulating on the basis of imported raw materials and active pharmaceutical ingredi-
ents (APIs). Capabilities in this sector were significantly more advanced in preparing
formulations and compositions of final products than in manufacturing pharmo-chem-
ical ingredients, and as a result local laboratories still depended heavily on imported
inputs.¢ For example, national suppliers’ share of Brazilian public laboratories’ API
purchases decreased from 27.4 percent in 2003 to 8.0 percent in 2005.37 Here it is
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worth noting the particular implications of Brazilian health policy, specifically ARV
treatment: because Brazil has been ahead of the curve in terms of HIV/AIDS treat-
ment, with more people receiving ARVs earlier than in many other countries, there is
often limited supply, globally, of the newer APIs that become needed in Brazil as
patients migrate to second-line regimens.?8

Even where newer APIs were available, that would change too. Brazil had been
able to rely on India as a source for nonpatented pharmaceutical products (APIs and
final formulations), as India delayed the introduction of pharmaceutical product pat-
ents until 2005. Yet as of 2005, India also began granting pharmaceutical patents, and
while the effects of this were not retroactive (drugs that were available from Indian
suppliers as of 2005 have continued to be), it meant that, going forward the supply of
inexpensive nonpatented products from Indian suppliers would become much less
reliable.®® The changing nature of global supply, in turn, could undermine the changes
to Brazil’s patent policy discussed above. To repeat, the ability of the Brazilian gov-
ernment to use the threat of a compulsory license to elicit price reductions from patent-
holding firms depends on the threats being credible, and threats to issue compulsory
licenses are credible only if the government can obtain the patented products from
alternative suppliers, either foreign or domestic. Thus the Brazilian government’s abil-
ity to use its reformed patent system to lower prices comes to depend, increasingly, on
local (public and private) producers’ having adequate supply capabilities. The post-
2005 closing of the “India window” casts a large shadow: to make health policy sus-
tainable, the Brazilian government finds itself compelled to create capabilities for
local production because it cannot rely, indefinitely, on the supply of nonpatented
drugs from India.*?

The crystallizing moments in the process by which the government’s health policy
commitments triggered the expansion of industrial policies were conflicts with Abbott
and Merck over the supply of key ARVs that were patented in Brazil. By the early
2000s the demand for Abbott’s “Kaletra,” a combination of two protease inhibitors
(lopinavir and ritonavir, LOP/r) that plays an essential role in second-line treatment,
was increasing (for the reasons indicated above: the increased number of HIV/AIDS
patients on advanced treatment regimens). So, too, was the demand for Merck’s
“Sustiva” (efavirenz, EFZ), which was used by nearly half of all HIV/AIDS patients
in Brazil. Both drugs were placing a significant drain on the budget of the National
AIDS Program,*! and in both instances the government attempted to negotiate lower
prices to keep up with the escalating demand. In the case of LOP/r, after protracted
negotiations with Abbott failed to yield a price reduction at the level the government
sought, the Brazilian government took all of the steps necessary to issue a compulsory
license. Yet, ultimately, the MH agreed to terms with Abbott in 2005, with the latter
guaranteeing supplies of LOP/r at a reduced price through 2011. In the case of EFZ,
negotiations with Merck since 2001 yielded a price decrease of more than 50 percent,
but the savings from lower prices were nullified by the costs of higher demand as more
people entered the treatment program, and ultimately the government issued a com-
pulsory license in 2007.
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Of the two drugs LOP/r involves more complex production processes. Although
many factors are likely to have influenced the decision to agree with Abbott rather than
issue a compulsory license, we draw attention to concerns that Brazil lacked sufficient
production capability to satisfy the government’s demands and that alternative sources
of supply (e.g., importing from India, where LOP/r is not patented) were not regarded
as sufficiently reliable. Furthermore, in the course of negotiating with Abbott, the MH
received (or claims to have received) commitments from Abbott that it would transfer
technology for LOP/r production to Farmanguinhos. The upshot is that the lack of
domestic capabilities to supply newer and more complex ARVs was regarded as a
source of vulnerability for the AIDS treatment program, and the government’s strategy
with regard to this drug was to secure lower prices in a way that could, potentially,
enhance local production capabilities.*? In the case of EFZ, when Brazil ultimately did
issue a compulsory license for efavirenz in 2007, deficiencies in the country’s pharma-
ceutical production capabilities were also evident. For the first two years upon issuing
the compulsory license the Brazilian government imported EFV from India, where it
was unpatented. Not until 2009, after a partnership with three private local firms, did
Farmanguinhos deliver its first batch of EFV.

The conflicts with Abbott and Merck over these two ARVs constituted important
moments in the development of an industrial policy aimed at improving domestic
supplier capabilities in order to reduce the vulnerabilities of the health sector.
Although these episodes certainly do not constitute the sole cause of industrial policy
in the health sector—indeed, it actually began prior to this incident—these events
vividly highlighted the vulnerability of a health sector that depended, increasingly, on
the stable supply of affordable versions of complex drugs. Both experiences raised
concerns regarding the ability of public and private laboratories to produce more
complex medicines, and the experience of creating public-private partnerships with
local labs to produce EFV would, ultimately, serve as a template for an ambitious
project to produce other key medicines, some prioritized because of high cost (e.g.,
cancer drugs) and others prioritized because of lack of appropriate treatments avail-
able in Brazil (e.g., for malaria and other neglected diseases). Indeed, according to
Carlos Lessa, ex-president of the Brazilian National Development Bank (BNDES)), it
was the vulnerability of the entire health sector that these events brought to light that
prompted the government to treat pharmaceuticals as a strategic sector for industrial
development.®3

If the HIV/AIDS epidemic provided a crucial trigger for broader industrial policies
in the pharmaceutical sector, the instruments deployed were not developed from
scratch. To the contrary, aligning health and industrial policies had been an earmark of
the Lula government since taking power in 2003. While the government of Lula’s
predecessor Fernando Henrique Cardoso pursued an active health policy, as will be
discussed more in the following section, it was Lula’s government that turned health
policy into industrial policy.** Pharmaceuticals were identified as a “strategic” sector
in the 2003 Industrial, Technological, and Foreign Trade Policy (PITCE), with the
government offering financial support (e.g., tax incentives) for API production. Soon
thereafter the government launched a BNDES financing program to support the



Shadlen and Fonseca 571

pharmaceutical sector (Profarma), and eventually an array of programs toward the
“Health Industry Complex” (Complexo Industrial da Saude, CIS), all part of an inte-
grated, transsectoral program to develop and strengthen the healthcare sector called
“Greater Health” (Mais Saude).®

Throughout this period, as the new programs replaced existing programs and new
instruments were created, pharmaceuticals remained a targeted sector, with the objec-
tives being to build capabilities throughout pharmaceutical production chains to
thereby reduce vulnerability of the public health system. A core aim of Mais Saude, for
example, is to stimulate the local production of strategic medicines and medical
devices, via the strategic use of government purchasing power and encouragement of
public and private partnerships (so-called partnerships for productive development,
PDPs).46 Other instruments included continuous investment in public labs, encourag-
ing and subsidizing local biomedical innovation,*’and entering into licensing arrange-
ments with foreign firms in more technologically complex activities.*® All of these
measures are designed to create more stable sources of supply for a wider range of
drugs and health technologies to meet the specific demands derived from the govern-
ment’s extensive obligations.

We are not providing a full exposition of the various industrial policy instruments
developed and deployed toward the pharmaceutical sector in this period, but two key
initiatives worth underscoring have been Profarma, the BNDES credit line for devel-
opment of the sector, and the promotion of PDPs. With regard to Profarma, both the
level and nature of direct financing has been unprecedented. Profarma has lines of
funding for production, innovation, and export. In the first years of the program most
of the lending was to improve existing production facilities, as discussed in the follow-
ing section, while more recently lending has been focused more on innovation. In
2011, for the first time, funding for innovation projects exceeded funding for produc-
tion (50 percent to 39 percent).*’ Although both public and private production of medi-
cines dates from the early 1930s, the Brazilian government has never before invested
in the development of this sector so actively.

With regard to PDPs, the objective here has been “to reduce the vulnerability of
Brazilian social policy through the strengthening of the [CIS], joining the objectives
of the SUS with the necessary transformation of the country’s productive and innova-
tive structures.”? To that end, the MH identifies key inputs (e.g., drugs and medical
devices) for the SUS and then draws up plans to increase the local supply of these
products. Where production capabilities are absent or inadequate, measures are taken
to build capabilities by encouraging collaboration among public laboratories and pri-
vate firms. In some instances, where collaboration among domestic actors alone is not
sufficient, as in the case of some vaccines and other advanced biotech products,
licenses are negotiated with foreign firms and joint ventures launched for local pro-
duction. The objectives of all these measures are, unabashedly and explicitly, to sub-
stitute for imports and to transfer technology to public laboratories through
public- private partnerships.’!

In this section we have provided brief overviews of some of the many industrial
policy instruments that the Brazilian government has developed and deployed toward
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the pharmaceutical sector since the early 2000s. The objective has not been to assess
the instruments per se, but rather to consider the sources of policy innovation in this
domain. Throughout this process, government officials have been explicit as regards
the drivers of industrial policy in the pharmaceutical sector: the sense that Brazil can-
not have a strong and stable national health system without stronger and more dynamic
local pharmaceutical and pharmo-chemical sectors. In sum, the Brazilian government,
concerned about the sustainability of its health policies, started developing and deploy-
ing a range of support instruments to promote the national pharmaceutical sector.

Before concluding this section, it is worth returning quickly to the relationship
between industrial policy and the price of drugs. Many drugs produced in Brazil
(especially ARVs from public laboratories) are more expensive than those available
from India.’> This fact may suggest that, notwithstanding the new motivations for
industrial policy, fundamentally deleterious consequences for health policy of
attempting to generate local production capabilities remain evident. Yet we would
caution against such an interpretation. Capabilities in the pharmaceutical sector can
also serve as instruments for negotiation and thus price reduction. That is, while
local production of some drugs may be expensive, the ability to produce locally can
also make negotiations with foreign suppliers more effective. It is because of local
production capabilities that Brazil was able to negotiate significant price reductions
with transnational firms on a wide array of ARVs, and these reductions compensated
for the higher prices of Brazilian production of some drugs.>3 Thus, despite the fact
that Brazilian-produced ARVs have tended to be more expensive than imported
generics (from India), the overall effect of the Brazilian strategy has been to lower
prices.>* Furthermore, even the higher prices of locally produced ARVs may be a
temporal phenomenon. When Farmanguinhos began producing efavirenz (EFZ) in
2009, for example, the Brazilian-produced version was more than 25 percent more
expensive than what was available from Indian suppliers. Yet within a few years the
price in Brazil has come down toward the international level. A recent survey of
ARV prices in African and non-African middle-income countries (MICs) showed
that the price of EFZ is lower in Brazil than in any other non-African MICs and
below the median for African MICs.>® In sum, through both indirect and direct chan-
nels, the MH is able to obtain lower prices than it otherwise would because of local
production capabilities. The building of capabilities (industrial policy) thus served
to support—not undermine—health policy.

Regulation-induced Industrial Policy: Creating and
Supporting a Generic Drugs Sector

The Brazilian government’s strategy to establish and extend a formal “generic” drug
sector also generated backward policy linkages from health to industry, but of a more
indirect type. Specifically, a new set of regulations created a mismatch between the
requirements for participating in the generic drug market and local firms’ capabilities.
In response, the government applied a set of industrial policy measures, both
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extending existing instruments and creating new instruments, to build capabilities and
redress the mismatch.

In 1999 the Brazilian government introduced the “Generics Law,” which condi-
tions marketing approval for “generic” drugs on demonstration of bioequivalence.>
To demonstrate bioequivalence means to show that a new drug is equivalent to an
already-approved drug (i.e., “reference drug”) in terms of the rates of absorption and
dissolution in the human body (“bioavailability”). The Generics Law is part of a
broader strategy of pharmaceutical assistance, part of the National Medicines Policy
that was launched in 1998, whereby the government has aimed to lower the price of
drugs and thus extend affordability and use.>” The strategy to promote generic drugs in
Brazil emerged in response to a conjuncture of events, including the demands on the
health system because of the government’s comprehensive treatment commitments
and, critically, a series of crises regarding drug safety.>?

The Generics Law and the MH’s subsequent implementing of regulations created
a new category of drugs in Brazil: a “generic” drug is bioequivalent to a reference
drug and produced under conditions that satisfy “good manufacturing practices”
(GMP). Interchangeable generics are sold by the name of the active ingredient,
rather than a brand.*® Prior to the 1999 law, this category did not exist. Instead, the
market featured originator drugs and “similars,” the latter having the same APIs as
originator drugs but without being required to demonstrate bioequivalence, and with
their own brands. The new framework stipulates which categories of drugs need to
demonstrate bioequivalence by which dates.®® Though the bioequivalence require-
ment applied initially to therapeutic categories regarded as higher-risk (e.g., ARVs,
antibiotics), by 2014 all follow-on drugs will need to show bioequivalence to obtain
market authorization.!

A successful generics policy rests on multiple pillars. Governments need instru-
ments to facilitate market entry—what is typically referred to as creating a generic
“pathway.” These instruments include intellectual property policy measures to address
patents as they reach the end of their terms, as well as health surveillance measures to
assure the quality and substitutability of generic products (and thus provide consumers
and healthcare professionals with confidence that generics are adequate substitutes for
brand-name drugs). In this section we focus on this latter issue, namely the challenges
of ensuring that local producers comply with the new regulations.°>

The new Brazilian regulatory regime set a high bar for market participation. With
bioequivalence testing new in Brazil, and lacking its own technical expertise, the gov-
ernment hired an external consultant, from the United States, to design the new guide-
lines. The result was a regulatory framework that mirrored the U.S. system, which the
then-director of Brazil’s health surveillance agency (Agéncia Nacional de Vigilancia
Sanitaria, ANVISA) later acknowledged as being too stringent.%3 Not surprisingly the
initial supply response to the requirements was minimal: as of December 2002 only
5.3 percent of the pharmaceutical firms in Brazil were producing generics.%

Although ANVISA subsequently modified the guidelines, even the revised
Brazilian generic guidelines remained among the most stringent in Latin America. In
a 2003 survey of pharmaceutical regulations, the Pan American Health Organization
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(PAHO) examined bioequivalence requirements in six countries (Argentina, Brazil,
Chile, Colombia, Cuba, and Venezuela). Of the eighty-six drugs in the PAHO study,
fifty-one required demonstration of bioequivalence in Brazil, the most of any of the
countries analyzed.® Of course, depending on disease profiles, not all drugs are mar-
keted in all countries, so variation in requirements is to be expected; yet these data
suggest that Brazil introduced comparatively stringent requirements. In fact, PAHO
lists forty-four drugs where bioequivalence was required in just one of the six coun-
tries surveyed: of the forty-four instances, twenty were from Brazil.%

Many firms were unable to comply with the new regulations. As indicated, prior to
the late 1990s “similars” constituted the predominant form of nonpatented drugs in
Brazil. The new regulations meant that local firms aiming to stay in the market needed
to stop producing similars and instead begin producing generics. To do so they must,
in addition to satisfying GMP requirements, produce bioequivalent versions of origi-
nator drugs and demonstrate, with in-vivo testing, that their versions are bioequiva-
lent. GMP is not easy to satisfy,%” however, establishing bioequivalence is not simple,
and demonstrating bioequivalence is costly. Consider, for example, the small pharma-
ceutical industry Sebadel, founded in 1953, with annual turnover of roughly US$1
million. Half of this firm’s roughly 200 products were required to provide bioequiva-
lence tests, which at the time cost roughly US$100,000 per drug. Meeting the new
obligations would have consumed virtually all of the firm’s sales.

The mismatch created between the stringent regulations and local capabilities is a
common regulatory challenge. If the regulations are too strict they can be counterpro-
ductive. After all, if firms are unable to satisfy the requirements and, as a result, the
number of suppliers decreases, then the new regulations could have the perverse effect
of reducing access to medicines by driving up prices.® This is why some observers
(and actors) regard stringent bioequivalence requirements across a wide array of thera-
peutic segments as a barrier to market entry.%® Although relaxing regulatory require-
ments could alleviate these concerns, doing so may lead to lower-quality and less-safe
drugs being on the market, i.e., if the regulations are relaxed it may defeat the purpose
of having them. In fact, the government’s initial response to the mismatch was to sim-
plify drug registration regulations to increase supply. For example, ANVISA created a
special registry for granting authorization, via a streamlined and rapid process, of
generic drugs already registered in Canada, the United States, or the European Union.”
This measure generated strong criticism from the national sector, which then worked
closely with ANVISA to eliminate the de facto discrimination in favor of imported
products.

The alternative to either forcing firms out of the market with strict enforcement of
regulations or allowing substandard firms to stay in the market with lax enforcement
is to complement regulatory enforcement with measures to facilitate compliance.”" In
the case of generic drugs in Brazil, the government helped facilitate compliance via
investment in bioequivalence testing facilities, renegotiating and clarifying regulatory
guidelines, and helping local firms acquire capabilities.”” In doing so the government
regularly consulted with industry. In March 2003, to provide one early example,
ANVISA hosted a workshop on regulatory aspects of generic medicines and similar
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medicines. The aim was to promote collaboration between the regulated sector (firms
and bioequivalence centers) and the regulating agency. This event was crucial as
industry and bioequivalence centers could express their concerns with the ANVISA
requirements (including the necessity of revising some resolutions) and propose fur-
ther consultations to facilitate compliance.”

Most importantly, an array of promotional policies directed toward the sector,
including instruments discussed in the previous section, were applied to help Brazilian
firms gain the necessary capabilities to meet the new regulatory requirements. Indeed,
when Profarma was launched its mission was to help firms improve their production
facilities. According to the first director of Profarma, it was evident that the new
regulations introduced by ANVISA would require significant investments in upgrad-
ing, to satisfy both GMP and bioequivalence standards, and addressing these needs
was the initial challenge confronted by BNDES as it turned toward the pharmaceuti-
cal sector.”

In Profarma’s first phase, from 2004-2007, 49 percent of the loans made were for
“production,” a category that BNDES officials state as being directed to helping firms
upgrade their facilities to comply with ANVISA’s new requirements. When BNDES
was lending for production and investment in this first period, it was largely about
helping firms comply with ANVISA regulations.” Although many local firms had
long acquired the capabilities to reverse-engineer existing drugs, doing so according
to GMP and achieving and demonstrating bioequivalence were new challenges. These
challenges, and in particular recognition that firms would need to make expensive
investments to be able to put generic drugs on the market, motivated BNDES’ early
lending strategy toward the pharmaceutical sector.”®

More recently, Profarma has begun to focus more directly on funding “innova-
tion” to meet specific Brazilian health needs, as discussed in the previous section,
which has meant that the share of lending directed toward “production” decreased
slightly during the second phase, from 2008-2012. Yet the absolute levels of produc-
tion-oriented lending continued to increase, and over the course of the program
(through 2012), 41 percent of Profarma’s lending has been directed toward helping
firms upgrade their production facilities in this way (BNDES data). And while
BNDES supported private firms, the government also supported public firms. During
the first years of Lula’s administration, between 2003 and 2005, the MH invested
USD 100 million to enable the public laboratories to comply with the requirements
for good manufacturing practices.”’

In addition to providing financial support, the government took a number of other
steps to address the mismatch created by the new regulatory requirements. ANVISA
attributed the weak and disappointing initial supply response to a number of factors,
including low capabilities of the sector, minimal abilities to conduct bioequivalence
studies, and information gaps yielding low demand for such drugs. To address these
gaps, and thus facilitate adaption to the new regulatory environment, the agency intro-
duced a range of measures, including specific steps to improve the country’s scientific
and technical infrastructure in the area of drug safety.”®
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More generally, the country’s health and scientific infrastructure was ill equipped
for the new regime. Immediately following the introduction of the new regulations,
nearly all of the bioequivalence tests submitted to ANVISA for approval were con-
ducted outside of Brazil.”” One reason for this is that few local firms were prepared to
meet the new requirements, as discussed above, and the foreign firms that used the
system were accustomed to undertaking such measures abroad. Another reason for the
reliance on external testing centers is simply that local alternatives were not available.
Of course, these two factors are related, in that the scarcity of local opportunities
raised the costs and complexity of complying with the regulatory requirement, making
it less likely that Brazilian firms would participate in the new regime. To address this
shortcoming ANVISA created a specialized unit to monitor and certify local bioequiv-
alence centers (Coordenagdo de Inspegdo em Centros de Bioequivalencia), and,
importantly, to help bioequivalence testing centers gain the capabilities to obtain cer-
tification. The government invested significantly in developing capabilities for local
certification, and within a decade most bioequivalence testing for the Brazilian market
occurred within Brazil. In 2002, 27.3 percent of bioequivalence studies submitted to
ANVISA were conducted in Brazil, while by end of 2009 87.6 percent were performed
locally.3° This expansion was the result of a conscious and explicit response to the
problem that Brazilian firms were not participating; ANVISA wanted to know why so
few Brazilian firms were applying and why so many applications were being rejected,
and sought to correct the problems. !

The new generic regulations were thus implemented with a combination of carrots
and sticks. On the one hand, firms that could not satisfy the bioequivalence require-
ments were not allowed to participate in the generics market. Many firms had GMP
certification withdrawn or cancelled.®? Firms were forced out of the market for non-
compliance, and, importantly, our informants report that firms fear being forced out of
the market for noncompliance. On the other hand, the government supplemented
enforcement with extensive supportive measures to help local firms acquire the capa-
bilities to adjust to the new and more stringent regulatory environment. Thus, the
threats of punishment attached to noncompliance are real, and so too are the support-
ive measures to help firms comply.

Regulation-induced industrial policy appears to have been successful. Brazilian
firms did not merely remain competitive, but rather they grew in size and stature as
generics producers. Brazilian firms account for 88 percent of this market; the top five
firms are (or were, until recent foreign acquisitions) national. In 1999, the local firm
EMS ranked twenty-ninth in terms of sales, and in less than a decade it became the
market leader in the generic drug sector. Similarly, Eurofarma, Biosintetica, and
Medley—all family-owned Brazilian firms®*—all grew spectacularly in the wake of
the new generic drug regulations, and these firms dominate the market. Importantly,
the acquisition of these capabilities did not occur spontaneously, but were the effects
of government promotion.

Government-industry collaboration to facilitate adjustment to the new regulations
constitutes a form of industrial policy. There is a virtual consensus among
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representatives of the pharmaceutical sector that the generic drug regulations, at first
seen as a threat to survival, ultimately became crucial for improving manufacturing
plants. Producing generic drugs, while not as research-intensive as discovering new
molecules, relies on significant research and development capabilities. In the absence
of industrial policies that followed the introduction of the generic regulations, it is
unlikely that Brazilian pharmaceutical firms would have attained the degree of techno-
logical capabilities that many have since exhibited.

The key issue for our analysis is the extent to which adjustment to the new generic
regulations occurred on account of—or independently of—the Brazilian government’s
efforts to extend support and facilitate compliance. We envisage four scenarios: (1)
firms that already possessed the capabilities to meet the new regulations did so; (2)
firms that lacked the necessary capabilities to meet the new requirements acquired
them autonomously and thus were able to adjust to the new regulations; (3) firms that
lacked the necessary capabilities and acquired them with government support thus
were able to adjust and participate in the generics market; (4) firms that lacked capa-
bilities did not acquire them, and exited the market.3* Although all four scenarios exist,
it is the third that is most relevant to this article. We acknowledge that disentangling
the second and third scenarios is difficult, and that in the absence of more data it is
hard to know whether firms that developed capabilities to adjust did so on their own
or because of the government’s efforts. However, we know that BNDES attempted to
increase capabilities and thereby facilitate compliance (i.e., to generate the third sce-
nario) and we know that these measures were motivated by a concern that the regula-
tions would have perverse effects without such promotion. In other words, health
policies triggered industrial policies.

Conclusion: Health, Industry, and Virtuous Circles

Development economists have long justified populations using subpar or more
expensive locally manufactured radios, for example, on the ground that this is a
short-term side effect of a developmental process that includes creating capabilities
for radio production and electronics. Rightly or wrongly, the logic informing this
policy prescription is that the developmental benefits of increased industrial capa-
bilities outweigh the short-term costs of using lower-quality or more expensive con-
sumer goods. Yet we do not justify populations using subpar medicines this way; it
is difficult to say people should die or experience additional suffering in order to
build capabilities for pharmaceutical production. In this realm the trade-offs seem
much starker: governments can promote health or industry, but not both (at least not
simultaneously).

This article suggests that this logic may be only partially right, at best; the emphasis
on trade-offs, rather than synergies, may be misleading. If a focus on healthcare provi-
sion reveals weaknesses in the pharmaceutical sector, and if these weaknesses make
healthcare provision unsustainable (i.e., if the absence of sufficient industrial capabili-
ties undermines social policy), then focusing first on health policy can lead
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policymakers back to promoting pharmaceuticals as well. And when policymaking
occurs in this order, with industrial policies toward the pharmaceutical sector focused
to meet the specific needs and demands of the health sector, we can observe better
industrial policies.

To that end we have focused on cases from Brazil. Weaknesses in the local pharma-
ceutical sector created vulnerabilities for the government’s flagship health policies.
These weaknesses prompted the government to introduce new industrial policies for
the pharmaceutical sector. As different as these two cases are, both illustrate processes
of backwards linkages from health policy to industrial policy. The first case, of health
policies leading to the emergence of the Health Industry Complex, is self-evidently a
story of linkages from health to industry. The second case, of generic regulations
inspiring the application of ancillary policies to upgrade local production, is also about
linkages in that the government introduced industrial policy measures to help local
firms adjust to the new regulations and thus assure that the health policies succeed.
Thus, in both instances the government found its health policies vulnerable in the
absence of a more vibrant national pharmaceutical sector; and in both instances con-
cerns with making the health policies successful triggered industrial policies.

The effects of the government’s supportive policies can be observed not just in the
market, but in politics too. The local pharmaceutical sector in Brazil expressed strong
opposition to the Generics Law.® As explained, the regulations threatened established
procurement and production practices, and implied new costs and investment require-
ments. Yet the Brazilian government was able to overcome this opposition and build a
coalition in support of the new strategy. In addition to the measures that we have dis-
cussed here, the Minister of Health, José Serra, inspired the creation of a private-sector
organization to collaborate with on implementation. The organization that emerged
from this initiative, Pro-Genericos, works closely with the government and, ulti-
mately, constituted the cornerstone of the coalition to support the generics policies.3¢
Thus, the generic regulations, while initially introduced over the opposition of the
local pharmaceutical sector, came to obtain and benefit from this actor’s support as
firms adjusted to the new environment and essentially redefined their interests. The
supportive instruments applied by the government to address the mismatch appear to
have not just helped overcome opposition but also converted opponents of the generics
policy into advocates.

The path by which regulations on the generic pharmaceutical industry became con-
solidated in Brazil appears to be consistent with Streeck’s observation that regulatory
regimes imposed by governments, by inspiring innovation and improved performance,
may come to be supported by the very actors that opposed their original implementa-
tion. Streeck refers to these as “beneficial constraints,” and later refers to the process
of the state requiring firms to adjust (and thus encouraging them to redefine their
interests) as “educating capitalists.”8’

What might governments do to educate capitalists, to convert onerous regulations
into beneficial constraints? Here, we want to focus on how governmental actions can,
in what Piore and Schrank refer to as a “tutelary” process, help private actors acquire
the capabilities to survive under the new regulations.3® To the extent that we witness
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such a tutelage process, the observations have important implications for how we
think about the politics of regulation. Where we witness tutoring of this sort, it means
that firms do not acquire new capabilities and industries’ preferences do not change
spontaneously in response to the compulsions of the new regulatory regime, but rather
firms are being aided in the acquisition of new capabilities which then yield altered
preferences. That is, the government does not simply alter policy and then let the new
market conditions operate, but rather the government actively seeks to help actors
adjust and in doing so generates constituencies for the new status quo created by the
revised regulatory regime.

Although the article has focused on linkages between health policy and industrial
policy, it is worth concluding with a brief assessment of the effects. We suspect the
reality is less rosy than depicted here. Brazil’s pharmaceutical sector still runs signifi-
cant trade deficits; the pharmaceutical sector has grown, but it remains highly depen-
dent on imported inputs (particularly APIs). The transnational sector has an
overwhelming share of the market (~80 percent, by volume of sales). These firms tend
to import most of their APIs, even off-patent APIs; their local production still amounts
mostly to final formulation and packaging. The failure to reduce import dependence is
probably not due to inadequacies in the industrial policies per se, but rather the over-
valued exchange rate that favors imports.® Likewise, the generics sector has grown,
but has become intensely concentrated, with a handful of firms accounting for over-
whelming shares of sales. Moreover, recent years have witnessed increasing denation-
alization of the generics sector, as foreign firms seeking a foothold in the growing
Brazilian market have purchased successful local producers. An important takeaway
from these observations is that as important as the alignment between health policy
and industrial policy has been, more alignment (between health-industrial policy and
macroeconomic policy, in the first instance, and competition and investment policy, in
the second) may be essential too.
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