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Health Innovation Capacities of Developing Countries

INTRODUCTION

There is a growing recognition that the extent tocl developing countries will be
able to reduce the burden of disease and achieathheelated Millennium
Development Goals (MDGs) will depend on whether hod well they build their
capacities to harness and apply science and temindlhis recognition is articulated
in such international policy documents as the Rfamplementation adopted at the
World Summit on Sustainable Development (200@)pvation: Applying Knowledge

in Development (2005}, and Our Common Interest (2005)? These contain explicit
references to the role that science and technopdgy in identifying and solving
health challenges associated with disease and uimgrchealth care systems of
developing countries. They put emphasis on measypelcies and institutions--that
would strengthen the scientific and technologiegdacities of these countries.

Scientific and technological capacities compri$ehe quality and quantity of
human skills or expertise in a range health digogsl, financial resources for health
research and innovation, the nature and effectas@oéresearch institutions, and how
these are configured to mobilize and use humamanéial and physical resources.
They are also about the existence of public anslafei institutions dedicated to
technological innovations (both processes and mtsjijuand the nature of health
policies, science and technology policies, and thwalv these are implemented.

Inequalities in public health between developed d&veloping countries are, to a
large measure, accounted for by differences imsiieand technological capacitiés.
As this paper shows in section 1, India, South&friBrazil and China are some of
the countries that are making deliberate efforts biald their scientific and
technological capacities. These countries are ylikel be reducing their disease
burden. Although many developing countries are m@ldttempts to improve public
health, on the whole their scientific and technalabcapacities are still limited and
not effective. This, in turn, is probably due tamiied (and in some cases a lack) of the
recognition of the roles that scientific researck #echnological innovation play in
addressing health challenges, particularly fightiisgase.

This paper provides an indicative assessment @ntic and technological
capacity needs of developing countries to improwblip health. It identifies
programmatic and institutional measures that amessary to build scientific and
technological capacities. Emphasis is placed oiomalt regional and international
activities to build critical masses of skills, inoge health policies, strengthen
research institutions, and create agencies thatergen process and product
innovations in developing countries.

The first section of the paper provides an ovevvriblic health challenges that
many developing countries are faced with. The sacéilso examines scientific and

! Report of Taskforce 10 (Science, Technology ambvation) of the United Nations Millennium
Project.

2 Report of the Commission for Africa.

% Wagstaff, A. (2002), ‘Inequalities in Health in B®oping Countries: Swimming Against the Tide?’
The World Bank, Washington, DC.; and Freeman, Rl Btller, M. (2001), ‘Scientific Capacity
Building to Improve Population Health: Knowledgeaa&lobal Public Good'. Report Prepared for the
WHO Commission on Health and Macroeconomics.
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technological opportunities available to these toes to address the challenges. It
shows that many developing countries lack the msaegshealth research and
innovation capacities.

Section two outlines conceptual and methodologgsales. It defines the concepts
of scientific and technological capacity, healtnamation systems, and capacity
building. The section also describes methodologyttie assessment of scientific and
technological capacities. It introduces the conadpmtational systems of innovation
and its applicability to strengthening scientifindatechnological capacities for
improving public health.

The third section focuses on health innovationtesys, with emphasis on
institutions supporting technical advances for ftiscovery and production of
medicines in innovative developing countries—thtisst have some resemblance of
national health innovation systems. It gives exammf measures that governments
have instituted to stimulate innovations in health.

Section four is about regional and internationallaboration to build health
innovation systems. It shows that a lot more ndedse done to build developing
countries’ scientific and technological capacitieeough regional and international
collaboration. The last section outlines the needciteate leadership for health
sciences and innovation, undertake health innowasiarveys, build new forms of
institutional arrangements, and create internatigragrammes for creating or
enhancing skills in innovation policy analysis ame of the strategies to towards the
establishment of health innovation capacities wetlgping countries.

1. DEVELOPING COUNTRIES’ HEALTH CHALLENGES
1.1 The Disease Burden and Weak Health Systems

Developing countries are faced with formidable pulblealth challenges: the rapid
spread of HIV/AIDS, persistence of malaria and suwather killer diseases as
tuberculosis. They are also experiencing deteimradf their health infrastructures,
and low and declining investments in health redeakife expectancy has fallen
considerably in the last two decades in many d@wefpcountries particularly those
of sub-Saharan Africa. Tuberculosis, malaria an®//HIDS together account for
nearly 18 percent of the disease burden in thegsbdieveloping countrids.

The burden of disease is increasing in many deusjocountries. Let us take
Malawi as an example. Neonatal mortality rate tevested at 42 per 1000 live births,
which is higher than the expected rate for a deielp country. This mortality is
caused by infections and complications during @eliv Tuberculosis has increased
fivefold in the past decade. Of about 30,000 irgdtideaths recorded in 2002, 9%
was diagnosed as malnutrition, 7% as tuberculdls, as AIDS 23% as acute

* WHO (2004) World Report on Knowledge for a Better Health: Srengthening Health Systems. World
Health Organization, Geneva, Switzerland
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respiratory tract infections, 9% as diarrhoea, 28%malaria and 1% as traumatic
condition and gynaecological disorder.

In Africa as a whole, the disease burden is atenqunced. The NEPAD Health
Strategy estimates that it is increasing. “The HKNJS epidemic poses an
unprecedented challenge for Africa, reversing taemgmade in life expectancy over
the past half century. Life expectancy in the nsesterely affected countries has been
reduced by almost a third, from 60 years to 43 g.eard4 million people died from
AIDS in 2002 and around 3.5 million infections ooed....1 million deaths (are)
caused by malaria each year and 600 000 deathedcéysuberculosis. Malaria has
slowed economic growth by 1.3% per annum at a $illibrb economic cost.
Countries have a tuberculosis burden exceeding3@te per 100 000 population
benchmark for severe disease, with 1.6 million r&tve cases occurring annually.
Sleeping sickness is resurging, affecting betweé@ 800 and 500 000 people
annually.®

Many other developing countries are also confmbnteith similar health
challenges and increasing disease burden. Despitee$sive achievements in global
health, at least two-thirds of the world’s popwatisuffer from burden of illness and
premature birth. “Every year an estimated 15 millchildren—40,000 children per
day—die from infection and malnutrition. .... Theltof preventable and curable
illness, early death and lifelong disability in e@éying countries from both
communicable and noncommunicable diseases is unjushoral and a critical
impediment to economic development and social tabi

Inequities in health are widening between develaged developing countri€sn
2001 infant mortality rate per 1,000 live birthssagin developed countries and 90 in
developing ones. In the same year prevalence eftulosis per 100,000 persons was
144 in developing countries and only 23 in devetbpees’ “In 1990, communicable
diseases caused 59% of death and disability ant@ngvorld's poorest 20%. Among
the world's richest 20%, on the other hand, nonroamicable diseases caused 85%
of death and disability. A raised baseline ratecofnmunicable disease decline
between 1990 and 2020 would increase life-expeygtamneong the world's poorest
20% around ten times as much as it would the ricR€8 (4-1vs 0-4 years).
However, the poorest 20% would gain only aroundiartgr to a third as much as the
richest 20% from a similar increase in non-commabile diseases (1v% 5-3 years)
As a result, a faster decline in communicable diesavould decease the poor-rich
gap in 2020, but under an accelerated rate of bhvaealine in non-communicable
diseases, the poor-rich gap would widéh.”

® Ministry of Health (2003), ‘A Joint Programme ofdftk 2004-2010. Department of Health Planning
Services, Lilongwe, Malawi; and Ministry of Healfp004), Malawi Health Management Information
Bulletin. Ministry of Health, Lilongwe, Malawi.

® The New Partnership for Africa’s Development (NEPA2003Health Srategy, p. 4.

" WHO (2004),World Report on Knowledge for a Better Health: Strengthening Health Systems, p.8.
World Health Organization, Geneva, Switzerland.

8 See for example report by the Rockefeller Foundatind Swedish International Development
Cooperation Agency (2009hallenging Inequitiesin Health: From Ethics to Action.

® WHO (2004),World Report on Knowledge for a Better Health: Strengthening Health Systems, p.8.
World Health Organization, Geneva, Switzerland.

10 Gwatkin, D. et. al. (1999), ‘The burden of diseaseong the global pooffhe Lancet Vol. 354, No.
9178, Augusthttp://www.apha-ih.org/disparities/Disparities1.htm
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A large and growing percentage of developing coesit population has
inadequate access to essential medicines and hdalths been estimated that one
half of Africa and Asia’s populations lacks accéssnost basic medical remedigs.
This is because of non-availability of medicinesichhare accessible elsewhere,
particularly in developed countries, and also th#ufe to develop medicines for
major diseases affecting developing countries. &ebehas been preponderantly
directed towards treatments for diseases of thesldped countries. It has been
estimated that between 1975 and 1997, only 13 ef1223 new chemical entities
found to have useful pharmacological propertiesewfer the treatment of diseases
prevalent in poor countriés.

Global health inequalities are accounted for bgrage of interrelated geopolitical,
social, economic and technological factors. Thestude developing countries’ lack
of or limited access to global health knowledge twhnologie¥, and because most
of the developed countries’ health research andviation activities do not target or
focus on many of the diseases of the poor. WHOnas$éis that malaria, tuberculosis,
and the strains of HIV prevalent in Africa kill neothan five million people each
year'* Yet relative to this enormous burden, very litidsearch is directed towards
these diseases. A growing number of studies shawribt more than 10 percent of
global health research efforts are devoted to dessgprevalent in developing
countries®

Under current conditions, a majority of developo@untries are unlikely to met
health related targets of the Millennium Developiméoals (MDGs). Recent
assessments show that indeed many of these caurdree behind schedule in
achieving the MDGs generall§.The extent to which they meet the goals—halt and
reverse the spread of HIV/AIDS by 2015, reduce mmaiemortality ratio by three-
quarters by 2015, and reduce under-five mortaltyvio-thirds by 2015—and solve
other related public health problems depends ontivéneand how they invest in
science and technological innovation. These coesminill need to do more to build
their capabilities to exploit local scientific kntatige as well as harness and apply
new technologies. The next section of this papéodssed on the kinds of scientific
and technological opportunities and challenges dalog developing countries to
improve public health.

1.2 Scientific and technological Opportunities and Chdénges

™ See Report of Millennium Project Task Force 5 VitmgkGroup on Access to Essential Medicines.
2 Bystrom, M. and Einarsson, P. (2001), ‘TRIPS: Gupences for Developing Countries—
Implications for Swedish Development CooperatidA Stockholm.

13 UN Millennium Project (2005)innovation: Applying Knowledge in Development. Task Force on
Science, Technology and Innovation.

14 \WHO (2000) World Health Report 2000. World Health Organization, Geneva.

see for example Sachs, J. (2001), ‘Tropical undesid@ment’, Cambridge, MA. NBER Working
Paper 8119.

6 See for example Republic of the Gambia (2003)stRitational Millennium Development Goals
Report, and reports from Ghana, Kenya and Tanzania.
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The discovery and application of new scientific Wiedge and technologies for the
diagnosis, prevention and treatment of diseases égpended the range of options to
solve public health problems. Such scientific dig@es and technologies as
recombinant vaccines, molecular diagnostics, recoamd therapeutic proteins,
nutritionally enriched genetically modified, andndoinatorial chemistry offer new
opportunities to address health challenges in dpusd) countries! In a recent article
Juma and Yee-Cheong document benefits that genoaffes for global health.
“Recombinant vaccines can play an important partimmproving global health.
Genetic engineering has made it possible to prodingge proteins of the pathogen in
non-pathogenic microorganisms. This approach presligafer vaccines, since the
individual proteins cannot cause the disease....aBloselated to advances in
vaccines are improved methods of vaccine and deligedy.” *®

Genomics is making it possible for scientists aachpanies to identify genes that
are linked to particular diseases. They are ableleeelop genetic tests that can
facilitate prevention of certain illnesses. Thisieace has also advanced drug
development in very profound ways. Combined withiaates in imaging technology
and sensors, medical practitioners will be ables® genomic approaches to diagnose
many neoplastic diseases and offer early treatrmidwt.completion of the mapping of
the malaria parasite genome and the genomes oérizaend many other parasitic
organisms will pave the way for the developmentvatcines and other control
measures for many of diseases in developing c@sntri

In its 2004 report entitledhnovation or Stagnation, the US Federal Food and
Drug Administration (FDA) pointed to indicationsatii'medical product development
is no longer able to keep pace with basic scienti@velopment”. It concluded that
"only a concerted effort to apply the new biomebisaience to medical product
development will succeed in modernizing the critjzath" *°

Advances in information and communications tecbgigls are affecting the way
science is conducted. These technologies are mékiaatively easy to harness and
apply science in such fields as in genomics andeproics. They are having
enormous impact on the development of new drugssinas, diagnostics and other
products such as contraceptives. These advancespnoimise of meeting health
priorities of developing countries.

Some developing countries are already reaping fben& biotechnology. For
example, Cuba has deployed biotechnology to devel@pvaccines: Meningitis B
vaccine and hepatitis B vaccine. The meningitisaBoine is effective and exported to
many countries. Despite the embargo, the US hag ma&xception and has agreed to
import this vaccine. Cuba generates more than W8Million annually from the sale
of vaccines. More than 97% of Cuba’s children awmdltapopulation have been
vaccinated and acquired immunity against meningltigia is another developing

' Daar, A.S., Thorsteinsdottir, H., Martin, D.M., 8m A.C., Nast, S., and Singer, P.A. (2002p

10 Biotechnologies for Improving Health in Developing Countries. Joint Centre for Bioethics,
University of Toronto, Canada.

8 Juma, C. and Yee-Cheong, L. (2005), ‘Reinventiludpa health: the role of science, technology and
innovation’ p 1105 irvww.thelancet.convol. 365 March 19, 2005.

9 FDA (2004) Innovation or Stagnation: Challenge @gportunity on the Critical Path to New
Medical Technologies. US Federal Food and Drug Aubtriation (FDA), DHHS.
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country that is exploiting the potential of bioteckogy and genomics. In 1997 one of
its companies, Shantha Bioethics, launched a remambhepatitis B vaccine.

Most developing countries lack scientific and teabgical capacities for drug
development. They are highly dependent on produetsufactured by companies of
developed countries. In an indicative assessmerR&D capability and capacity,
Olliaro and Navaratnam show that only a few dewvelgpcountries possess the
necessary capability to engage in scientific reseaand in the development of
medicines or manufacture of pharmaceutiéaBased on a survey conducted by the
New Partnership for Africa’s Development, in Afridtais South Africa, Egypt, and
Kenya that possess capability to conduct drugsareBeand engage in some
productive activities. Of these South Africa andypigare the ones with local
companies engaged in some pharmaceutical manufagtactivities. According to
Olliaro and Navaratnam, Algeria has reported cdjpphid produce pharmaceutical
products as oral liquids, tablets, capsules andimaints. This potential is not yet
tran:zlflted into capacity because of the absenca sfrong industrial production
base’

Olliaro and Navaratnam’s survey of health R&D sbkothat the following
developing countries have the necessary capacitysyathetic chemistry: India,
Malaysia, Thailand, Brazil and South Africa. It@lshows that “medium throughput
screening is available in Thailand for anti-malaaati-TB and other antibacterials
and antivirals, principally in two institutions. &oinstitutions in South Africa have
screening capabilities for anti-TB and anti-malaaetivity. There is no information
on the availability of systematic screening capasiin the rest of Africa. ....India has
extensive screening capacity, especially with respe natural products. Several
institutes in Brazil also have screening capagitirg again, these are fragmentary
and at the low throughput scale, except one pritad#ity. Algeria reports that there
is capacity for primary, secondary, and tertiamesning of medicinal plant$®

In a recent study, Morekt al (2005) observe that “developing countries
themselves are building innovative capacity for tmalth technologies, products and
services. Collectively they already invest at le®2t5 billion per year in health
research. ... Public and private sectors in someldewve countries are also working
to build innovative capacities through the estdinfient of IP management systems,
drug and vaccine manufacturing facilities, and taguy capabilites® The study
also shows that India, China, Brazil, South Afriddnailand, Argentina, Malaysia,
Mexico and Indonesia are among the top 25 couniriethe world in terms of
innovative capacity measured or analyzed basedumnber of US patents issued
where at least one inventor is from the subjecntryu It uses citations of published
articles as another proxy indicator of health iratoxe capacity to show that Brazil,
China, India and South Africa have numerical anc@et increases in the number of
papers among 1% of most highly cited papers iied.

2 Olliaro, P. and Navaratnam, V. (2002), ‘Techni€aloperative Networks in Developing Countries
for Sustainable Access to Affordable, Adapted Migdis’. MSF/DND Working Group.

L Olliaro and Navaratnam (2002).

22 Olliaro and Navaratnam (2002).

23 Morel, C. et al (2005), ‘Health Innovation in Démeing Countries to Address Diseases of the Poor’,
p. 3 inlnnovation Srategy Today 1(1):1-15.www.biodevelopments.org/innovation/index.htm
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Another survey, Paraje, G. et al (2005), shows toauntries with the highest
burden of disease do not make significant contidimst to the global pool of health
science. “Scientific publications on health topjase] disproportionately distributed
and highly concentrated among the world’s richestinties...The low share of
publications (less than 2% of the total) indexednfrlow-income (LI) countries
declined by about 10%. Only one-fifth of the tdial these 63 countries is produced
in Sub-Saharan Africa (46 countries), whereas & tvas mainly from Southeast
Asia. India contributed 73% of the research outditsl countries in 2001, up from
66% in 1992.** Brazil, China and India are among the top 20 peedsi of highly
rated and indexed publications on health.

The impressive trends in citations and patentthénfew developing countries
mentioned above is likely to be a result of investts in health R&D, and long-term
training in specific science and engineering fieldhese countries’ increasing
proportion of their contribution to global healtbientific outputs can, to a large
measure, be attributed to specific changes in ttesith policies to integrate scientific
research and innovation, increased funding to heakearch, and more investments
in training medical doctors, practitioners and tieakientists in various areas. They
have also increased financial support to healtbrktories.

Despite these trends, a majority of developingntoes are not improving their
scientific and technological capacities to addfesslth challenges. Profiles of health
research capacities of a number of developing c@snhave been prepared by the
Council on Health Research for Development (COHREB$k Force on Essential
National Health Research. These cover Ghana, Jaméanzania, Uganda, Brazil
and South Africa among other countries. Jamaicad§ile of health research between
1991 and 1995 showed that of the 43 organisatiods@search groups surveyed, 29
met the criterion of at least one peer reviewedipation. Funding opportunities as
opposed to national health priorities are largedyedmined research foci. According
the profile, “[o]n the whole local research grouggspear to be small, vulnerable,
under-funded and deficient in basic equipment alf ag trained and experienced
researchers and support staff. These are compedieigpns for health researchers to
come together to tackle common problems, promolialmration and forge a joint
strategy to strengthen health research capabhilifainaica®

Another capacity assessment conducted for COHREIDO0 shows that Pakistan
has accorded health research and related humanrcesdevelopment low priority.
The assessment showed that the country had onhh8&#Bh research scientists and
only 42 of these had doctorate degréedakistan’s ministries are not well
coordinated and structured with the Ministry of éwe and Technology (MoST)
having limited interaction with the Ministry of Plb Health and the Pakistan
Research Council.

4 paraje, G. et. al. (2005), ‘Increasing InternaldBaps in Health-Related Publications’ p. 959

% Figueroa, P. and Henry-Lee, A. (1998), ‘A ProfileHealth Research in Jamaica 1991-1995'. West
Indian Med Journal, Vol. 47(3)

26 Akhter, T. et. al. (2000), ‘Capacity development fiealth research in Pakistan: evaluating a decade
of efforts’. Report to the Council for Health Reggafor Development (COHRED) and the Provincial
Health Services Academy (PHSA) of Pakistan.
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The United Nations Development Programme (UNDHRjman Development
Report 2001 shows that countries with leading health crised @mllenges are also
characterized by low technology achievement indéwey have low capacity to adopt
and use existing technologi&The last 12 countries (all African) on the Human
Development Index (HDI) ranking of 2001 are chagdzed by low expenditure on
R&D, high cases of malaria and other diseases, lamdtechnology absorptive
capacity. For example Rwanda with 20,310 malarisesaout of every 100,000
people, has approximately only 35 scientists argineers per 100,000 people. On
the other hand China with 2 malaria cases out &0 has approximately 450
scientists and engineers per 100,000 people. Ugaittal4?2 tuberculosis cases per
100,000 people reported in 1998 was spending ollyp6rcent of its Gross National
Product (GNP) on R&D while Norway with only 8 tubatosis cases out of every
100,000 in the same year was spending 1.7 peré@st®NP on R&D?®

A number of factors account for low levels of stiic and technological
capacities in developing countridsrst, many of these countries have not reviewed
and revised their health policies to focus on thle of science and technology. Their
policies treat science and technology as exogenartiables to the improvement of
health.

Secondly, developing countries have devoted considerably &md in many cases
declining, funding to health R&D. Most of them speess than 0.5 percent of their
Gross Domestic Product (GDP) on health R&D. The &owd declining expenditure
on health R&D is a manifestation of the low prigrthat countries have given to
science and technology. Private sector’s contriouto public health R&D is low or
non-existent in many of these countries. Most gowvemnts have not instituted
specific policy and legal measures to attract pevavestment in public health R&D.

Thirdly, generally there aneeak links between public health R&D institutiomsla
private industry in many developing countries. Resk results of public R&D
activities do not often get accessed and used kyrnmceutical and medical
industries. In many cases there is mismatch betwesith R&D activities and
industrial development goals and strategies dedigaed implemented by the
countries.

Scientific and technological capacity for improvipgblic health in developing
has largely been neglected by governments, devaopmssistance agencies and
private sector. There is limited knowledge of amdoimation on developing
countries’ scientific and technological capacitfes health. Most of the studies of
scientific and technological capacities for natice@onomic change and development
have ignored or given very limited attention to Itle@imensions. “Despite at least a
decade of explicit effort to link development, hbaknd research worldwide, we find
little inquiry into the role of scientific (and teoological) capacity?

27 UNDP (2001),Human Development Report 2001, Making New Technologies Work for Human
Development. United Nations Development Programme, New York.

8 This figures are drawn from UNDP (2001uman Development Report 2001, Making New
Technologies Work for Human Development. United Nations Development Programme, New York.
29 Freeman, P. and Miller, M. (2001), ‘Scientific Gajty Building to Improve Population Health:
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Efforts to build and/or strengthen abilities ofvdeping countries to improve
public health will need to be informed by or basedassessments of national systems
of health research and innovation. The next segioposes a generic framework for
assessing national scientific and technologicahctigs. It proposes the concept of
‘national health innovation systems’ as an orgagzconceptual framework for
capacity assessment and building.

2. CONCEPTUAL | SSUES ANDFRAMEWORK FOR CAPACITY BUILDING
2.1 Scientific and technological capacity defined

Scientific and technological capacity can generblydefined to have at least three
core components—skills or expertise, context, amdtitutions. The first—
skills/expertise—are embodied in people. They are of a wide ramgktlaey are to be
configured based on specific problems to be solvEte second component of
capacity—institutions-are rules, norms and organizations. Rules and s\are often
articulated as policies of different kinds: healtigustrial, science and technology,
and economic policies. Organizations whether lamahmunities or national R&D
centres are the ones that mobilize and use thks/ekibertise as well as design and
implement policies. It is not the mere existenceheflth R&D organizations that
constitute national capacity but how each of ttegncies are linked to and articulate
with other organizations in the country.

The third component of capacity is the contextwhich skills/expertise and
institutions (policies and organizations) evolvel aperate. The context comprises of
the overall political, economic, social-culturalkergral infrastructure and resource
endowment conditions. Context determines or inft@sn whether and how a
country’s skills and institutions are created, nfinbd and utilized.

Scientific and technological capacity for healtAngot, thus, be reduced to
equipment, funding and number of health scientetsl technicians. It is the
configuration of skills, policies, organizationspmhuman resources, and overall
context to generate, procure and apply scientifiodedge and related technological
innovations to identify and solve specific healttolgems. The capacity is built
through interactive processes of creating, mobijziusing, enhancing or upgrading,
and converting skills/expertise, institutions anohtexts. It is not about isolated
activities or projects.

Freeman and Miller (2001) define scientific capador health to encompass
“biomedical sciences from fundamental laboratonydsts to the development of
preventive and therapeutic products and their ewmln; epidemiology, health
services and operations research; policy reseafichpplying economics, social, and
behavioural science$” Though leaving out physical sciences and engingethis
definition recognizes social and economic contarts policies as part of capacity.

2.2 Health Innovation Systems: A Framework for Capaity Assessment

%0 Freeman, P. and Miller, M. (2001), ‘Scientific Gajty Building to Improve Population Health, p. 6.
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The concept of ‘national systems of innovation’ wdesveloped by a number of
writers in the 1980s to improve understanding ofywsome countries are
technologically advanced than others. It had by thecome clear that the relative
success of some countries in generating scienkifiowledge and technological
innovations and applying these to economic prodaatould not be simply explained
in terms of traditional economic policies but mudlere by a range of institutional
arrangements that mobilized skills, knowledge drduality of science, technology
and innovation policies.

In its early form, the national innovation systeras equated to agencies that are
directly concerned with science and technologyhsas national laboratories and
university science departments. With time the titactors has been extended to
include private sector organizations, consumer roegdéions, policy-making bodies,
and programme¥. More recently emphasis has been placed on ingtittifional
linkages and information flows among and betweenioua actors. Where the
interactions are established and dynamic, techmdbgnnovation takes place.
Conversely, where system components are compariieat and isolated from one
another, the result is that relevant research satie not productive.

The concept of a national innovation system goedl Wweyond the mere
establishment of necessary organizations. Rathes, concerned also with policy
conditions and institutional arrangements, inclgdifinkages, for stimulating
creativity. The notion of a health innovation systis thus more than just the sum of
R&D institutions, health care organizations and it&ldscientists and practitioners,
but includes also the policy regime that determimv well there are mutual
interactions among various actors. It is a systdth whanging actors, connections
and interactions. “[Plerhaps the most importansdesthat can be drawn from a
National System of Innovation is a view of the whak the result of a very complex
and dynamic interplay of connecting parts such ressitutions, culture, legal and
regulatory framework, trade and policies....by idigimig and understanding the inner
interactions of the components it may be possiblinprove the whole* It should
be clear, therefore, that the institutional contaxdl how it is defined is central to the
assessment of a country’s scientific and technoldgiapacity for improving health.

The relationship between institutions and develepiihas become the subject of
academic interest. There is a preponderance ofdtieal and empirical research on
the role that institutions play in promoting teclogical innovation and economic
development. Some of this research deploys systdmaery to examine how
institutions evolve, learn, change and interact gtimulate innovation and
development® They offer a rich theoretical ground for studyiagd assessing how
countries build or accumulate scientific and tedbgical capacities.

We adopt the systems approach to define a natlweeith innovation system as
the network of public and private institutidhsvhose interactions and activities
generate and/or use scientific knowledge and pm@adsovell as apply technologies to

$10yeyinka, B. (2005), ‘Systems of Innovation and Emtivelopment: An Institutional Perspective’.
United Nations University (UNU) Institute for Newe&hnologies, Discussion Paper.

%2 Rangel-Aldao, R. (2005) ‘Innovation, Complexityetorks and Health'. Draft working Paper.

% See for example Lundvall, 1992, Freeman, 1987

34 We define institutions to encompass policies,s@rd organizations
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solve specific health problems. Such interactioay e technical, commercial, legal,
social and financial, inasmuch as the goal of titeractions is the development and
application of health sciences and technologiese Bystems approach treats
innovation as a social process that is determingednbtitutional arrangements in

which it evolves.

The systems approach enables capacity assessmermises to go beyond
measuring the amount of R&D done in a country.ribds together such important
factors as the ways in which available resouraedyding skills and information) are
organized at both institutional and national levééthin this context information
exchange and flow are highly important variables.

The elements of a national health innovation sgstehe persons or individuals,
organizations, and programmes and policies—areetdobnd in most developing
countries. What distinguishes the successful from tnsuccessful national health
innovation system is its capacity to promote cardive interactions among these
many elements to overcome lack of policy coheredeep fragmentation of research
and innovation effort, and often enormous inefficies in the allocation and use of
resources. The creation of this capacity has tocdmesciously conducted by the
individuals and organizations within a country—sittiannot be created by decree from
the outside. Equally, a national health innovasyatem of innovation can be at its
most useful in a country which has some clearlicaldted and shared goals of
improving health.

In summary, a national health innovation system loa perceived of as a set of
functioning organizations and policies which intgreonstructively in the pursuit of a
common set of health goals, and which stimulateitt®duction of innovations to
reduce the burden of disease and improve publittthda the developed countries,
and in a growing number of developing ones, policgkers have found that the
concept of a “national system of innovation” prasda useful framework for policy
formulation and managing institutional change simicenakes explicit the many
different kinds of inputs and actors that are nsass to stimulate and sustain
economic change and national development. Suclmeeptual approach is ideal for
assessing nations’ of scientific and technologieglacities as it allows policy-makers
and other stakeholders to understand the dimensindsperformance of the health
policies and institutions in their country and wirg out ways in which these can be
made more effective and efficient.

The next section focuses on health innovation esyst with emphasis on
institutions supporting technical advances for tiscovery and production of
medicines in innovative developing countries—thtisst have some resemblance of
national health innovation systems.

3.HEALTH INNOVATION SYSTEMS IN DEVELOPING COUNTRIES: SOME
ILLUSTRATIVE CASES

The development of medical processes and productgenerally science and
technology intensive. Few developing countries hthe necessarily capacities to
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conduct research and develop drugs and medicakgses for neglected diseases.
There are few public institutions dedicated to dmegearch and production in
developing countries. In Africa, it is perhaps 3odtfrica that has demonstrated
scientific and technological capacities for druge@ch and development. Other
developing countries with institutions and programsnuedicated drug research and
development include India, Brazil and China.

South Africa has a relatively well endowed institutional larajse and policies for
health research and development. In 1996 it adoatedmprehensive science and
technology policy regime that is conceptually bagedhe national innovation system
approach. This regime—the 1996 White Paper on Seiand Technology—Ilays out
a wide range of policy and institutional measum@sificreasing investment in health
R&D, improving interactions among various actorar{gularly public health R&D
and pharmaceutical companies) and developing acaeve of scientists.

The country’s agencies or organizations for heaiearch and innovation include
the Medical Research Council (MRC), the South Adnicinstitute for Medical
Research (SAIMR), the National Institute for Virglo (NIV) and the Council for
Scientific and Industrial Research (CSIR). In addit its universities have
specialized faculties or colleges dedicated to theadsearch. These institutions
command a relatively rich skills and financial haseleast compared to those of most
other African countries.

The MRC has a strong scientific base, mainly snrésearch units situated at a
number of universities in the country. Its missisrio make a major contribution to
health research and promote the translation ofagbearch into public benefit through
technology development and transfer. The MRC IntiomaCentre (IC), previously
known as the Technology Development and Transfesur is responsible for
ensuring that the organization’s research is teded| into tangible health products
and services.

The CSIR has established the National Advancedn@ia Manufacturing Centre
(ACMC) as specific programme for generic pharmacautmanufacturing at its
Bio/Chemtek facilities. Specific pharmaceutical guots already produced by the
programme include:

* (9-Naproxen, (non steroidal anti-inflammatory)

» Technology package developed, and technology transferred for

commercial manufacture
* (USPatent 5750764 1998, PCT Patent WO 97/19048, 1997)

* Nevirapine (reverse transcriptase inhibitor)

* Process developed for Imbiza plant
* P-Aminophenol, precursor to Paracetamol (analyesic

o 2-step process developed from nitrobenzene or phenol
» Trimethoprim (antibacterial)

*  Process developed from 3,4,5 trimethoxy benzal dehyde
» (D)-Hydroxyphenylglycine (Penicillin Side chains)

» Efficient biocatalysed process devel oped
* (RYS-Ketoprofen (non steroidal anti-inflammatory)

» Process developed using novel arylation technology
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» Sumatriptan (Anti-migraine)

The African Centre for Gene Technologies (ACGTarnsanother initiative started
by the CSIR in collaboration with the University Bfetoria, but with increasing
involvement by other organisations, to create aldvdiass platform in gene
technologies, with particular focus on gene andoge analysis and applications to
health. The ACGT provides an integrating role foii\aties in genomics, proteomics,
structural biology and bioinformatics. Its outpwtd! include international patents
with commercialisation potential, and biotechnolaggirt-up companies, as well as
students trained in the most modern technologied &op quality research
publications.

South Africa is playing a major role in the devetamnt of vaccines, mainly for
HIV/AIDS. The South Africa AIDS Vaccine Initiative§SAAVI) is a mechanism for
mobilizing the country’s scientific and technologficcapabilities from the science
councils, industry and universities. It brings tthgee the University of Stellenbosch,
the MRC, the University of Cape Town and the Nadidnstitute for Communicable
Diseases as well as such key international paragetise University of North Carolina
and the International AIDS Vaccine Initiative. TIH®AAVI has generated six
candidate vaccines that are now under evaluatitmedtniversity of Cape Town.

The pharmaceutical industry is active in Southigas health innovation system.
There are about 96 pharmaceutical companies imabatry>®> Multinationals spend
between US$ 12 million to US$ 15 million per year drug trials®® However, the
industry it is not really involved in new drug dis@ry activities. Most of its research
is conducted abroad in the parent companies. Soowval |companies are
manufacturing cheap antiretroviral drugs througiernsing agreement. For example
Aspen Pharmacare has a licensing agreement witkoGhaithKline to manufacture
Combivir in the country. GlaxoSmithKline waved thght to a royalty fee.

In addition to the institutional arrangementsréhis a range of policy instruments
for health research and innovation. These inclinde1996 White Paper on Science
and Technology, intellectual property protectiogdk(specifically Act 101 of 1965
establishing the South African Patent and Traderdfice (SAPTO), the Medicines
and Related Substances Control Act, and the NdtRintechnology Strategy.

Egypt is another African country with a relatively stgpmealth research and
innovation base. With “an extensive scientific at@thnological infrastructure,
largely comprising of 33 universities with 22 atfted research centers, together with
another 81 research centers affiliated with 16 gawent ministries” the country is
engaged in health research and product developritemias a number of local and
multinational pharmaceutical companies that ardagtpg scientific research. In the
area of health biotechnology, for example, it haslpced diagnostics and treatments
for hepatitis B and G’ The country is able to produce pharmaceutical yetifor at
least 90% of its domestic use and imports a redtismall portion, mainly of
technology intensive products.

% http://legacy.hst.org.za/sahr/99/chap27.htm

% http://legacy.hst.org.za/sahr/99/chap10.htm

37 Abdelgafar, B. et. al. ‘The emergence of Egyptiéstechnology from generics’ p. 25-30 Mature
Biotechnology Vol 22 Supplement December 2004.
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Kenya has scientific potential to grow a health innowatsystem. The University
of Nairobi and the Kenya Medical Research InstititEMRI) are the main public
R&D institutions with tract record for scientifiesearch on health issues. KEMRI has
entered into research partnerships with a numiagling international organizations.
It has well-developed laboratories that perform amge of standard diagnostic
procedures (serology, hematology, microscopy) fatama and HIV. The University
of Nairobi has a relatively good number of scidstiengaged in teaching and some
research. It has forged linked to medical instgwtbroad.

However, the country’s scientific potential is apped because of a wide of
policy and institutional failures. These include thbsence of local companies with
incentives to exploit local science, weak linksweén KEMRI and industry, and to a
large extent absence of policies to stimulate haahovations. The 2004 agreement
between GlaxoSmithKline (UK) and Cosmos Ltd (Kenfg)local manufacturing of
three key generic drugs for HIV/AIDS offers the nty an opportunity to bring its
health research institutes closer to industry amdtie more local companies to
emerge. But the government has not focused on dpportunity to ensure that
national R&D institutions (e.g. KEMRI and the unisities) are directly involved.
The manufacturing of generic drugs agreements eirgglbrooked by the Ministry of
Trade and Industry with minimal, if any, particiat of the Ministry of health and
the Ministry of Education, Science and TechnoloByis lack of institutional linkages
may be a manifestation of the absence of healibwvetion system in Kenya.

Outside Africa,India has a dynamic pharmaceutical industry with linksan
extensive public scientific research infrastructune1994 it spent at least 0.81 of its
Gross National Product on R&D, with a significanoriion targeting health
sciences? It has 21 national research institutes and moae th5 million scientists
dedicated health research. These are coordinatatiebyndian Council of Medical
Research. In terms of health innovation policy, thedian government is
experimenting with a range of policies to providedntives to firms or companies to
conduct drug research and development. Specifigcipsl include provision of
venture capital for start-up firms, no excise doyimportation of equipment, tax free
profits, no price control on exports, and highffatotection.

There are more than 30 companies involved drugd pharmaceutical
development in India. In 2003 more than 400 diffédrugs were produced by Indian
companies. The export product range include Aniidgp Anti-TB drugs,
Analgesics/Antipyretics and few drug intermediatesve been able to make an
organised and systematic break through in theriatemal market in terms of high
growth rate on a reasonably high value turnover.

Brazil is another developing country with a relativelytabédished health
innovation system and a growing pharmaceutical RB&¥e. It has at least 450
companies engaged in various activities relating plearmaceutical product
development. The country’s Ministry of Health caoates a range of laboratories for
R&D. There are at least 18 laboratories with a gnogwpharmaceutical productive

% http://forums.techarena.in/showthread.php
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capacity estimated at 11 billion units per yearBimazil > Its intellectual property
legislation provides for the development and sketieneric drugs. It aims at ensuring
that the public has easy access to medicines,cpltiy for chronic diseases. By
2004 1,033 generic drugs had been registered inahetry*°

The country has also accumulated scientific anczhrtelogical capacity for
vaccine production. The National Programme for -Seifficiency in
Immunobiologicals (PASNI) established in 1985 hasrbinstrumental in promoting
training and research for vaccine production. “Diaten Capes and the IBGE attest
that in 2000, private companies in Brazil employe@00 employees with a Master’'s
degree or doctorate. Universities and researchutes, state-owned laboratories and
Non-Governmental Organizations (NGOs) employed @2 @searchers™

A key component of Brazil health innovation systsnthe policy regime that the
government has developed and is implementing. Eigégme includes policies for
drug research and development. In 1998, Brazil'sistty of Health developed and
adopted the "National Drug Policy" that lays outaswres, priorities and activities
health-related regulation of medicines, the rerddatton of pharmaceutical services,
and promotion of the rational use of drugs, sciienéind technological development,
the promotion and production of pharmaceuticalse Pblicy also outlines specific
actions for increasing the number of health scs#sititechnicians and practitioners in
the country.

To improve inter-institutional linkages, the Gowerent of Brazil has initiated
processes to ensure that the Ministry of Healthke/arlosely with the Ministry of
Science and Technology. It has organized natiamafliecences on science, technology
and innovation in health to bring together scieand technology policy-makers and
those for health. These conferences have focuseddemtifying and instituting
measures to strengthen the link between sciemgearch and activities to benefit
public health in Brazil.

In summary, a number of developing countries amwving or creating health
innovation systems. This is demonstrated by thergemee and activities of their
dynamic public and private sector institutions, tia¢ure and range of health products
(particularly drugs), and the kinds of policies ythare applying to stimulate
knowledge production and technological innovatiodewever, there are very few
developing countries with health innovative capachheir capacities for harnessing
and applying science and technology need to begttrened.

The next section examines how regional and intemmal collaboration can
contribute to the building of health innovation ®yas—scientific and technological
capacity building—in developing countries.

% MIHR (2005), ‘Innovation in Developing Countries Meet Health Needs: Experiences of China,
Brazil, South Africa and India’. Centre for the Mayement of Intellectual Property in Health
Research and Development, WHO Ref. CIPIH Study 10d.

4 MIHR (2005), ‘Innovation in Developing Countries Meet Health Needs: Experiences of China,
Brazil, South Africa and India’. Centre for the Magement of Intellectual Property in Health
Research and Development, WHO Ref. CIPIH Study 10d.

“1 MIHR (2005), p. 89.
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4. REGIONAL AND INTERNATIONAL HEALTH INNOVATION ACTIVITIES
4.1 Importance of Regional and International Collalmration

Regional and international collaboration in scierace technology generally and
health sciences in particular is increasing innsiy and complexity. Recent studies
show that collaboration in health related scientdind technological activities has
increased between some developed and developingtrizaf®> The growth in
collaboration is stimulated by a variety of factoracluding globalization and
increasing recognition of benefits of such coopenat

New information and communications technologies rmaking it relatively easy
and in some cases cheaper for scientific and tdobical information to be
exchanged across countries and regions. Thesedlegies have radically changed
ways by which scientists and scientific institusoocreate knowledge and search as
well as exchange information. The frequency an& @fsnformation exchange have
improved considerably, at least in the past decaid®. This has led to new forms of
organizations. Witness the emergence and spreadlaboratories’, ‘e-libraries’, and
‘virtual universities’. Scientists in one continesan now conduct research and share
their results with their counterparts in anothemtowent in real time.

In addition to these developments, increasingriatgonal recognition that such
health challenges as HIV/AIDS and SARS are globahature and require global
action has stimulated more attention to the roleaafperation in health sciences and
technology. Regional and international treatiesgneements on such issues as trade
and intellectual property contain provisions aimesdpromoting collaboration in
R&D.

Collaboration in health R&D and related technolagiecnnovation can take
various forms, including joint science projectsarshg of information, conferences,
building and sharing joint laboratories, settingnooon standards for R&D, and
exchange of expertise. Its advantages for devejopmuntries include:

(a) access to new knowledge, foreign skills and trginipportunities that may
not be available at the national level;

(b) access to large and often expensive researchtiegilincluding laboratories
and libraries

(c) avoiding the costs of duplication of research;

(d) enrichment of political and social relations betweeuntries;

(e) opportunities to establish multidisciplinary resgaactivities and teams

(f) favourable basis for international funding; and

(g9) building or strengthening domestic R&D institutions

On the whole, regional and international collabioratprovides for pulling
together resources and activities of differentaretito benefit one another in ways

2 See for example Advisory Council on Science andhfielogy (2000)Reaching Ouit:
Canada, International Science and Technology, and the Knowledge-Based Econony. Report

of the Expert Panel on Canada’s Role in Internatiddcience and Technology, also see
Wagner, Cet. al. 2000.International Cooperation in Research and Development: An Update

to an Inventory of U.S. Government Spending. RAND, Santa Monica, CA.
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that the whole becomes greater than the sum of.plne other factor that supports
collaboration is economy of scale. By pooling theisources, countries can build
bigger and effective research and innovation prognas than they could individual
using their own resources.

However, regional and international collaboratioa aot costless and automatic
processes. They have to be based on mutually atgeed and clear understanding of
differentiated capabilities of parties involved. Mover, if not carefully configured
they could undermine individual countries’ effottstarget and address their health
priorities. Most if not all countries support resgain those areas that are of priority
or immediate concern to them. Many believe thay gteould invest in those research
and innovation programmes that make their natiamdlistries and economies more
competitive. In addition, programmes for regionad anternational collaboration tend
to be costly in terms of coordination. These consecan be well addressed if
information on the priorities of participating cdtias and their institutions are clearly
articulated, differentiated capabilities identifiednd common norms and rules
established.

There are numerous initiatives for regional andrmtional cooperation in health
sciences and technology. These include programmels as the Human Genome
Project (HGP), Grand Challenges in Global Healitidtive funded by the Bill Gates
Foundation, the Global Forum for Health Researcti #ie New Partnership for
Africa’s Development (NEPAD) Health Strategy ande tiNEPAD Biosciences
Initiative. Let us consider the emerging NEPAD &gy and initiative.

4.2 Regional Collaboration for Health Innovation: NEPAD’s Strategy and
Initiative

African countries have explicitly recognized thedlucing the disease burden and, more
specifically, fighting HIV/AIDS, malaria and tubenosis will require increased
investments in R&D. They have designed and adoatBdEPAD Health Strategy that
puts emphasis on the role of health sciences andvations. In addition, African
countries have developed a continental science tatinology framework for
strengthening their institutions for R&D and inntiva.

The NEPAD science and technology framework is émthon the recognition of
benefits of regional collaboration in R&D and teotogy development. It focuses on
promoting collective efforts to establish a netwook centres of excellence in
biosciences for health and other areas of humameldgwment. Already a NEPAD
Biosciences Network has been launched. It has fegional hubs and a growing
number of nodes dedicated to mobilizing Africa’saree scientific and technical
infrastructure, expertise, financial resources, amernational funding to conduct
cutting-edge scientific research and generate athavs in agriculture, environment
and health sectors. The network has sub-networkscinces East and Central Africa
(BECA), Southern Africa Biosciences (SAB), West ié&r Biosciences (WAB) and
North Africa Biosciences (NAB).

Of the four sub-networks, SAB and NAB have progmes and projects that

explicitly focus on human health. These are foundedhe view that the contribution
of the large pharmaceutical companies to new theeitap agents for conditions which
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can be considered diseases of the poor in Africhather developing regions of the
world will decline dramatically in the next decaoleso. With the resistance to existing
therapies becoming endemic, it is of critical intpace that research into alternative
treatments be carried out. SAB and NAB will molalizexpertise, physical
infrastructure (laboratories) and funding to coridesearch in such areas as structural
biology, bioprospecting, medicinal chemistry, amdgiscreening and development.

A particular challenge associated with HIV/AID® the treatment of
Opportunistic Infections (Ol) suffered by virtualdll people at different stages of
progression of the disease. The treatment of peofeted with the disease using
conventional therapeutic interventions is beyoral riach of most African countries
because of the cost of imported medicines. SABsiged on the development of a
lead for an effective, safe and affordable henwmdtment(s) for Ol suffered by people
living with HIV/AIDS.

North Africa has an extensive network of univeesitand research institutions
employing thousands of scientists in health relatexhs. Unfortunately productivity in
terms of innovation and product development is bovd does not match the existing
institutional and human resources. NAB’s hub in [iEggffers the opportunity for
scientists in North Africa working in diverse ara#smedical technologies to combine
and coordinate their efforts in genomics and o#treas to lay down the foundation for
implementing a modern and advanced health careedglsystem developing therapies
and management systems for prevalent diseases.idlABing designed with projects
to carry out population genetic studies to identifyrrelations between genes and
diseases as well as the molecular basis of heteedgen drug response in populations
of North Africa.

The NEPAB Biosciences Initiative is expected tdlatirate and integrate its
activities with international networks for the page of exchanging information on
comparative genomic studies and training in advdmoethodologies. It will establish
links to pharmaceutical companies. It has potentatontribute to the reduction of
disease burden and strengthening of health inrmvaystems in Africa if it is well
configured and targeted at specific diseases. ddsido involve private sector with
capability to engage in bioengineering. On the whal can make a difference in
stimulating the emergence of national health intiomesystems.

To ensure that the biosciences network buildstinéahovation capacity, there are
efforts to ensure that the hubs have explicit littkhdustry. Industry is represented on
the steering committees of each of the hubs anéiskops have been held in Egypt and
South Africa to design business plans for estainlishealth science parks. In addition
to these, the NEPAD is supporting each of the satlvorks to prepare intellectual
property protection guidelines. BECA has alreadpmed IPR guidelines and SAB
considering a draft from its steering committee.

Other regional programmes that have potential dotrdbute to the building of
health innovation systems in Africa include theergty launched African Programme
for Health Innovation (APHI). APHI is an initiativef MIHR and the South African
Medical Research Council (MRC) supported by the Dé&partment for International
Development (DFID). Its overall aim is to build hamresources for managing health
technology. The programme puts emphasis on strenmgtf) scientific networks. APHI
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offers short courses on topics such as intellegwaperty protection, public-private
partnerships, and technology transfer.

4.3 International collaboration for health R&D: Some Examples

There are numerous programmes for internationdblootation that is aimed at
building scientific and technological capacities ddveloping countries to address
their health challenges. The WHO Special Prograrfondkesearch and Training in
Tropical Diseases (TDR), Europe-Developing Cousti@inical Trials Partnership
(EDCTP) and WHO Initiative for Vaccine Research examples of programmes that
are dedicated to health R&D and technological irmtiow. Of these the TDR has a
relatively long history and is well-known in devpiog countries’ health R&D
circles.

The TDR began operations in 1976. It is sponsdrgdhe WHO, the United
Nations Development Programme (UNDP) and the Wa&dohk. The Programme
focuses on eight tropical diseases through R&D ctlyeand through capacity-
building. Its main elements of capacity-buildinglide grants for research training
and for institution-strengthening. By 2000 TDR haade financial investment of
more than US$100 million.

To ensure that research is translated into produbes TDR has the Product
Research and Development unit (PRD). PRD aimsaheting the development and
registration of new drugs for neglected tropicaledises. TDR/PRD funds projects at
all stages of drug discovery and development, g@gdigerworking in close
collaboration with academic institutions and/or phaceutical companies

In the recent past TDR has began to put emphasisstablishing networks of
organizations, forming partnerships across cowtaeross scientific disciplines and
across political boundaries. A key limitation oetADR is the weak links to local
companies and universities in developing countries. efforts are bridging the
research and local production gap have largely imadaon paper. The 1998 third
external review included the following as one obtimandatory” recommendations:
“more focused strategies are needed to strengtiemesearch capacity of countries
and regions bearing the heaviest burden of enddroical diseases, with an
increasing focus on least developed counttfe®y 2000, TDR had dedicated 33% of
its overall funding to research capacity-building Least Developed Countries.
However, its evaluation does not provide evidencembether the global burden of
disease for the conditions in the TDR portfolio Hasinished incrementally since the
programme was initiated almost 30 years ago.

TDR is a good example of sustained collaborativepsrt from three agencies
focused on specific disease conditions of devetppiountries. Its capacity-building
strategy has concentrated primarily on individwalsl institutions in disease-specific
research. A major gap is the absence of attendamproving overall health R&D

“3 TDR (1998), ‘Final report: third external reviewnited Nations Development Programme; World
Bank; World Health Organization; TDR, Geneva, Seitand. TDR /JCB 921) 98.5.
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policies and stimulating linkages between scienut tachnology policies and those
for health. The programme as a whole offers a dooddation for launching a global
effort to building health innovation systems in deping countries.

The Grand Challenges in Global Health initiatigeanother a major international
effort that is aimed at stimulating the building dtional and global capacities for
scientific breakthroughs against diseases thatnkillions of people in developing
countries. The initiative is supported by a $450iom commitment from the Bill and
Melinda Gates Foundation, as well as two new fupdiommitments: $27.1 million
from the Wellcome Trust, and $4.5 million from tBanadian Institutes of Health
Research (CIHR). It has provided more than $43(dianilfor a broad range of
innovative research projects involving scientist88 countries. The ultimate goal of
the initiative is to create health technologieg dra effective, inexpensive to produce,
easy to distribute, and simple to use in developmuntries.

It is a good example of public-private partnershipadvance capacity building to
help apply innovation in science and technologihtogreatest health problems of the
developing world. The priorities that the initisgifocuses on were identified though
consultative processes involving scientists, inguahd policy-makers. The priorities
include developing improved childhood vaccines tHatnot require refrigeration,
needles; studying the immune system to guide theldpment of new vaccings
including vaccines to prevent malaria, tuberculoaisd HIV; and developing new
ways of preventing insects from transmitting digsasuch as malaria.

5. STRATEGIES FOR BUILDING HEALTH INNOVATION SYSTEMS
5.1 Overview

The above cases illustrate a growing determindiiothe international community to
contribute to the strengthening of developing caast scientific and technological
capacities to address health challenges. Howevest nob these efforts are
concentrated on building the competencies of inldi®ls and organizations. Of
course, skilled individuals and equipped organtreti are important and essential
parts of health innovation systems, but in theneslthey are not enough. The
broader policy context (including stimulating lijes between organizations) in
which individuals and institutions operate need enexplicit attention.

Most of the capacity building investments are goimto producing more
scientists and equipping stronger research unith wew laboratories. These are
largely supply-driven efforts and yet advancesdrersce and technology are being
driven by demand for new drugs and processes. hymaveloping countries, policy-
makers have not focused attention to demand for kreswledge through research.
As a result, the countries make low investmentR&D. This leaves scientists with
little incentive to remain in universities and rassh institutes; those who remain
struggle hard to sustain their motivation for inaten. Supply-side strategies for
capacity-building tend to distort investment demms. Long-term strategies that are
based on specific policy realities, needs and oestwf developing countries are
required. Thus capacity building activities sholld driven by specific needs of
countries. They should be holistic and focused mrating or growing innovation
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systems. But formulating and adopting will requisgamic and informed leadership
in developing countries

5.2 Leadership for Health Sciences and Innovation

Given that health inequalities and the disease dsurdannot be reduced with
investments in science and technology, it is @itiihat national and international
political leadership for health sciences and inmiovais created. Such leadership
forums or platforms as the United Nations Generakeinbly and the G8 have
recognized the need to address health challengéswafloping countries. But they
have not given attention to the role that sciemaktachnology will play in achieving

health related MDGs and generally reducing theadisdourden.

The United Nations system and national cabinetirte become platforms for
leadership for health sciences and innovations. WO Executive Board and the
UN General Assembly need to do more than mobiliseding for training. They
should provide space for exchange of ideas andriexmes on why some few
developing countries are growing health innovatsystems while the majority are
not. They should provide leadership for designir@paprehensive global strategy to
build health innovation capacities of developingmbies.

5.3 Assessing National Capacity Needs

The building of the capacity involves a varietyimterrelated processes including the
identification and/or creation as well as apprdprimanagement of institutions for
R&D, training and/or retraining of scientists, theining of policy makers (or

decision-makers) in various policy and legal aspetthealth science and technology,
training in technology forecasting and assessmecitniques, and mobilization of
financial resources for R&D. In order to make im@d decisions on the specific
areas of capacity building it is crucial that deyghg countries be encouraged to
undertake anational health innovation surveys. Such surveys would provide the
necessary detail on areas that the countries shmeiléhvesting in their capacity

building efforts.

The conduct of national health surveys should upsrted by such agencies as
the United Nations Conference on Trade and DevedmprilUNCTAD). UNCTAD
has, over the past ten years or so, being conduaotitional systems of innovation
reviews focusing on such sectors as agriculture methodological approach and
some of the experiences generated during thosewsvimay be useful for the
proposed national health innovation surveys.

5.3 Institutional Capacity-building

Many developing countries, particularly those ofiéd, tend to spread thinly their
limited financial and human resources across hesddearch programmes and
agencies. While many have recognized the importasfcesetting priorities and

consolidating resources in a few those researdhutisns that have the potential of
innovating, the countries have not established amolied strategies of identifying
such institutions and ways of setting prioritieBey continue to operate with isolated,
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competing and often scientifically weak researchrages. Some of these countries
have stand-alone institutions established in gratoon of external funding rather than
out of genuine interest in promoting health innawa.

Institution building for health innovation hasdaty taken place in a combination
of research and product development institutionsdia, China and Brazil, whereas
in Africa there are no or very few public instituts dedicated to health products
development. Much of the current research is beimdertaken in older established
health research institutions with limited enginegriand productive capacities.
Developing countries will thus need to review anddertake reform of their
institutional arrangements in order to create imtiown. Efforts such as Brazil's to
bring the ministry of health to work more closelittwthat for science and technology
should be emulated by other countries.

There are many organizational and jurisdictionastacles to the utilization of
existing scientific expertise in developing cousstiWhere existing expertise does not
reside in the institution that is charged healthDR& is often not drawn upon and
utilized. Addressing this problem will require ingtional reforms that enlarge
administrative space and organizational outreachdognize, mobilize and utilize the
expertise.

5.4 Capacity-building for health innovation policyanalysis

There is a general lack of studies on health intiongpolicies and systems. Little
inquiry is conducted into the role of science asxhhology generally and particularly
the building of scientific and technological capgdor improving health. Most of the
science and technology policy studies have focusetechnical change in industry
and agriculture in developing countries. Analytiséiidies on technical change in
health systems are required to inform policies snghift attention to the role that
science and technology can play in reducing theadis burden and strengthening
health systems of the countries.

The development and commercial application of theanovation, particularly
those associated with genetic engineering, presamtchallenges to those responsible
for making public policies generally. New policyagiions such as those on biosafety,
access to genetic resources and transfer of biodémipy, distribution of benefits from
biotechnology, privatization of scientific knowlezlgand intellectual property
protection have to be addressed by decision-makeatsveloping countries. Many of
the decision-makers in these countries do not hewegwssess an adequate
understanding of and information on the wide raafyéairly complex policy issues.
Building their understanding of the issues andskd analyze health R&D policies is
crucial to building national innovation systems.efid are however relatively few
centers with organized courses in health innovapiolicy. An international training
programme on health innovation policy should bald&hed by a consortium of such
agencies as WHO, UNCTAD, Harvard University’s Centfor International
Development and MHIR. The programme would aim awjgling short and medium
term training in selected key policy issues.

CONCLUSION
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This paper provided an indicative assessment ehstic and technological capacity
needs of developing countries to improve publiclthedt identified programmatic
and institutional measures that are necessarydaterhealth innovation capacities.
Emphasis has placed on national, regional andnatemal activities to build critical
masses of skills, improve health policies, streegthesearch institutions, and create
agencies that generate health innovations in dpirejacountries. The paper proposes
the ‘national innovation systems’ approach as adg@amework for designing
capacity building activities in developing counsie
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