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Abstract 
 

Malarial Proximities:  
Senegal, the Pursuit of Evidence, and the Silver Revolver Approach to Global Health 

 
By 

 
Marlee Jo Tichenor 

 
Joint Doctor of Philosophy 

with University of California, San Francisco 
in Medical Anthropology 

University of California, Berkeley 
Professor Cori Hayden, Chair 

 
 
Through the lens of malaria control and eradication efforts, this dissertation considers the 
political nature of demarcating global health problems and the pursuit of evidence to support 
such framings. By attending to past international campaigns to eliminate malaria and shifts in the 
goals of international health as a whole, I investigate what is new about what some have called 
the “silver revolver” approach to global health governance: the deployment of simple, 
technologically-innovative tools to attack a disease from multiple angles through the support of 
public-private partnerships. Based on fieldwork with health workers, biologists, public health 
officials, and recipients of care in and around Dakar, Senegal and with designers and funders of 
malaria interventions in California, Switzerland, and Italy, my dissertation shows what counts as 
knowledge and who frames possible futures in global health research, design, implementation, 
and evaluation. I argue that talking about malaria means getting close to malaria or speaking 
from the proximity of malaria, as the ecologies that malaria produces and that produce malaria 
vary greatly on the parasite’s and its hosts’ historical, political, and socio-economic contexts. 
Speaking of malaria on a global scale – in a project of global control or global eradication – 
means creating and maintaining conceptual proximities through the discourse of a single, unified 
“malaria” (Kelly and Beisel 2012). Examining the central role of the informal in malaria 
treatment, practices of approximation in malaria diagnosis, and the space for political resistance 
in health data collection in Senegal, I argue that attention to conflicts over malarial knowledge 
and practices is in fact crucial to dreams of malaria eradication, as well as to a “more democratic 
and equitable” global health (Geissler 2011). 
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CHAPTER ONE: Introduction 
Malaria is […] a thousand different diseases and epidemiological puzzles. Like 
chess, it is played with a few pieces, but is capable of an infinite variety of 
situations. (Hackett 1937: 266) 

An Event 
On February 4, 2009, at the annual TED conference in Long Beach, California, Microsoft co-
founder Bill Gates explained to his audience that “rich men are afflicted” by baldness. Because 
of this, we have as an American society set baldness as a priority, and we invest much more 
money on treating baldness than, say, malaria. He then opened a plastic container and released 
mosquitos into the well air-conditioned auditorium, explaining that it should not be just poor 
people who “have this experience.” In the official TED Talk footage, audience members look at 
each other, laugh, and break into sparse applause. Gates quickly clarifies: “those mosquitos are 
not infected.”  

Using the TED platform as a means to bring the problem of malaria to a technologically-
focused professional population, Gates’ “mosquito incident” fits well within his unique public 
image: rich technologically-savvy capitalist painfully aware of his privilege and convinced that 
his experience as a maverick in the tech world can be leveraged to solve the world’s ills. “Rich 
men” care about baldness but not this rich man. Malaria disrupts the economic infrastructures 
and opportunities of populations that deal with the disease on an endemic basis, he tells us. 
Malaria kills and malaria disrupts – if we get rid of malaria, we support the economies of malaria 
endemic countries. If we get rid of malaria, we take a step toward better global health and a 
better, more equitable global economy.  

In this moment, Gates was anticipating his audience – those in the room and also the 
many thousands or perhaps even millions that would later stream his TED Talk online1 – as 
individuals who already have the power – and already have the responsibility – to disturb and 
reconfigure both our investment priorities and the way those investment priorities have 
historically been chosen. Gates invoked proximities between his audience members in the Global 
North – to be defined as global health citizens – and those suffering from malaria in the Global 
South in both a physical and an abstract sense. Malaria is a disease defined by its proximities – 
the nearness to breeding sites of the species of Anopheles mosquitoes that can carry the parasite, 
to health facilities or health workers who can treat the illness and alleviate suffering, to economic 
and political possibilities that allow one to afford such treatments. At the same time, these 
proximities are managed as problems of another kind of proximity – the approximation, in which 
there is closeness but not quite connectedness. Diagnosing malaria in the lab and in the clinic can 
be difficult and is often approximated – we get close enough to it to render its diagnosis 
effective, much the same way being close to mosquitoes can put one at risk. Releasing 
mosquitoes and demanding relations between two potential hosts of malaria, he created a 
visceral, physical experience of what those proximities do. Gates appeared to approximate the 
audience response and to aim for something more important: getting people to act and act 
urgently as if there were no distance between them and this global threat.  

For a moment, the audience was shocked, unsure. Audience members glance at each 
other seeming to ask: “Did Bill Gates just release malaria-infected mosquitoes into an at-capacity 

                                                
1 His talk (Gates 2009) on the official TED website has been viewed 2.5 million times.  
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auditorium in Long Beach, California? Could we be infected with malaria?” For a moment, 
audience members were forced to imagine what it would feel like to be entangled in such 
malarial proximities. And in that moment, Gates also indicated another malarial proximity in 
which they were already entangled, as global health citizens: they (as privileged citizens of the 
Global North) are responsible for the health of vulnerable populations in the Global South.  

How is this self-ascribed noble effort translated into a series of activities aimed at ridding 
the world of malaria? In October 2007, Bill Gates declared at a Bill & Melinda Gates Foundation 
(BMGF) conference that we can eradicate malaria and that we should. The World Health 
Organization’s Director-General Margaret Chan quickly announced her support of such goals at 
the same conference, thus marking the start of an era of rejuvenated hopes for the global 
eradication of malaria. In BMFG’s multi-year strategy released in September 2015, “Accelerate 
to Zero,” they argued that new drugs must be discovered to deal with the problem of growing 
resistance to the current frontline treatment for uncomplicated malaria, artemisinin.2 They also 
argued that we must address the problem of asymptomatic populations who serve as a reservoir 
for continued transmission. Finally, they argued that only with “single-dose treatments that are 
safe and well tolerated, highly sensitive diagnostic tests, and vaccines that prevent infection or 
block transmission” will we achieve malaria eradication (Gates 2015). Global pronouncements 
like this imagined the only real obstacle to malaria-free-health-for-all had to do with one kind of 
proximity – closeness to infected mosquitoes. What was implicit in such grand goals, however, 
was a different kind of relationship to problems of proximity – which are those that require 
approximations. For alongside this seemingly straightforward plan, they also asserted that 
malaria is biologically and ecologically different throughout the world. Eradicating malaria, in 
other words, would require strategies that are “developed and implemented on a local or regional 
level.” In a word, it would require approximating deviations from the grand plans. 

Medical historian Randall Packard (2007:220) describes the case of the Roll Back 
Malaria partnership, asking: will the lessons of past attempts to eradicate malaria that appear in 
the rhetoric of new strategies fail to land? Since the focus of most programs continues to be on 
new technological fixes without addressing the “underlying forces driving malaria transmission” 
that threaten to reclaim any progress in eradication of the disease – namely, the social, economic, 
and political conditions in which people live in regions where malaria is endemic – these 
strategies approximate the problem of malaria and miss the very problem they have already 
identified in their official rhetoric as crucial to the goal of global eradication. This interplay 
between proximity as closeness and/or contiguity and proximity as exercises in approximation is 
the focus of this dissertation. 

Malarial Dreams 
In 2015, at the deadline for the Millennium Development Goals, the World Health Organization 
(WHO) and the Roll Back Malaria partnership (RBM) released a document called “Achieving 
the Malaria MDG Target.” In this document, they proclaimed the success of the MDG target to 
“have halted by 2015 and begun to reverse the incidence of malaria and other major diseases” by 
measuring the three indicators related to malaria (WHO &UNICEF 2015:4):  
 

• Incidence and death rates associated with malaria  
                                                
2 They have funded a large number of new drug research projects, particularly through the Medicines for 
Malaria Venture, which has produced many new potential antimalarials in the past five years. Since 2011, 
they have donated more than $199 million to the organization for drug discovery research. 
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• Proportion of children under 5 sleeping under insecticide-treated mosquito nets  
• Proportion of children under 5 with fever who are treated with appropriate antimalarial 

drugs  
 
These indicators are what quantify success for global malaria institutions. As we will see 
particularly in chapter five, the process of quantifying malaria control efforts on regional and 
global scales in this way defines success and failure in stark terms that often exclude crucial 
context to local malaria efforts.   

The Sustainable Development Goals were set in late 2015, and many global malaria 
institutions identified what is important for these efforts as we move forward. The WHO released 
its “Global Technical Strategy for Malaria 2016-2030” in May 2015, when the WHO adopted it, 
and the RBM3 released its “Action and Investment Plan 2016-2030.” In September 2015, the 
BMGF, the Office of the UN Secretary-General’s Special Envoy for Financing the Health 
Millennium Development Goals for Malaria, and Malaria No More released the document “From 
Aspiration to Action: What Will It Take to End Malaria?” In the report, the authors argued that 
“eradication is the only sustainable solution to malaria. The alternative would be endless 
investment in the development of new drugs and insecticides just to stay one step ahead of 
resistance. The world can’t afford that approach.” As usual, this would be partly an exercise in 
economic rationality for Gates, who noted that the benefits of investing in the eradication of 
malaria would save 11 million lives and unlock $2 trillion in economic benefits.  

This official malaria advocacy discourse – found in the documents like those mentioned 
above – straddles the line between promoting an approach of quick technological-fixes and a 
frequent secondary reminder that the innovative tools must be accompanied by “strengthening 
health systems” if we are to learn from past attempts to tame the disease. For example, in the 
Preface of WHO’s “Action and Investment Plan 2016-2030,” Dr. Victor Makwenge Kaput, Prof. 
Graham Brown, and Dr. Fatoumata Nafo-Traoré assert that the plan “underscores how future 
progress will be contingent on new products and innovations, and calls upon us all to keep 
people at the centre of the response” (WHO 2015a:2). As historian Marcos Cueto (2013) has 
pointed out, this rhetoric of integrated development has for the most part fallen out the bottom 
once RBM-organized initiatives reach their target, and we are seeing a return to “magic bullet” 
solutions, particularly those of the pharmaceutical artemisinin and long-lasting insecticidal bed 
nets (LLINs).  
 However, talking about “malaria” entails “getting close to malaria” or speaking from the 
proximity of malaria. In truth, the ecologies that malaria produces vary greatly depending on 
which strains of malaria are most prevalent; whether local mosquitoes have developed resistance 
to pesticides; which constellations of state, international, and private organizations act in the 
region; what kinds of projects are funded locally to control it; what forms of local knowledge are 
produced about it; what local political linkages exist in its past; and what hopes are scaffolded 
around its futures. Speaking of “malaria” on a global scale – in a project of global control or 
global eradication – entails making an abstract entity out of individual Plasmodia strains. It 
requires converging stories about building antimalarial and pesticide resistance. It requires 
making commensurate incommensurate experiences of illness, the production and management 
of past and present medical knowledge, and systems of health infrastructure across distant 
geographies. Global malaria governance creates proximities, and it does so through the fictional 
                                                
3 The Roll Back Malaria partnership was disbanded in August 2015, near the deadline of the Millennium 
Development Goals.  
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trope of a single, unified “malaria” (Kelly and Beisel 2012) that, in fact, requires a huge amount 
of approximation.   

Mapping Actors, Crafting Histories, Delineating Ecologies 
That physicians, malariologists, and sanitarians integrate their activities with 
those of agriculturalists, demographers, social scientists, economists, educators, 
political and religious leaders is of the utmost importance. (Russell 1955: 257). 

 
To understand the architects of contemporary global malaria governance, including the Global 
Fund to Fight AIDS, Tuberculosis and Malaria and the Roll Back Malaria (RBM) partnership, 
we must contextualize the current moment of malaria control with respect to the 1955-1969 
Global Malaria Eradication Program and critiques of that program. I argue that, with its focus on 
the deployment of artemisinin-based combination therapies (ACTs), long-lasting insecticidal nets 
(LLINs), and rapid diagnostic tests (RDTs) rather than on projects to strengthen health systems, 
the global malaria fight uses hopes for a malaria-free world to skirt localized hopes – for 
infrastructure and basic public health – and produces a system of monitoring and surveillance 
that puts demands on local participants to provide constant data. Following Tsing (2005), Fortun 
(2001), and Li (2007), I am interested in practices of assemblage-making on the part of global 
malaria institutions and the uneven flows that they produce and that produce them.  
 To investigate the contemporary moment of a distinctly global coordinated effort to 
eradicate malaria, we must first trace parallel histories of disease discovery, management, and 
their structuring discourses through the last century and a half. Malaria’s history is much longer 
than this. The disease is understood to have existed for millennia: it is recognized in the 
“paroxysms”4 that Hippocrates described plaguing Athenians in the summer and fall in the fourth 
century BCE (Cunha and Cunha 2008), in the symptoms associated with nüe listed in the Han 
Dynasty’s Inner Canon of Huangdi – or Huangdi Neijing5 – in the second century BCE 
(Unschuld 2003), and in the “summer fevers” in Rome that Cato the Elder tied to economic loss 
also in the second century BCE (Sallares 2002:244; Packard 2009).6  

 Charles Louise Alphonse Laveran identified the microscopic agent responsible for 
malaria in 1880 and structured microbiological knowledge about malaria by imperial relations 
from the start. Working in Constantine, Algeria, the French military physician discovered the 

                                                
4 Hippocrates defined paroxysms as the symptomatic shift from chills to fever to sweats to exacerbation. 
5 These writings are often likened to Hippocrates’ writings as a foundation for current medical thought. 
Unlike Hippocrates’ writings, however, this text continued to serve as a doctrinal text for medical practice 
in China more than two millennia later (Unschuld 2003). Su wen, as this particular text is more commonly 
known, is named after Huangdi or the “Yellow Emperor,” whose rule was some time between 2697 and 
2598 BCE, because the text is composed as a dialogue between this emperor and one of his ministers or 
physicians. The composition of the text is commonly dated to the third century BCE. Whether Huangdi 
was the actual originator of the ideas in the written texts or whether the texts were a consolidation of 
expert opinion held at the time of their writing is a question for robust debate among scholars. In popular 
histories of malaria (such as that of the US’ Center for Disease Control), these medical ideas are often 
dated at 2700 BCE. 
6 Avian malaria parasites have been identified in mosquitoes encased in amber dating from the Tertiary 
Dominican Republic in the Americas (Poinar 2005). This means that avian malaria has been present in the 
Americas for at least 30 million years. The prevailing opinion (deduced from genetic evidence) is that 
human malaria coevolved with hominid hosts on the African continent and did not arrive in the Americas 
until the Atlantic slave trade established forced migration between the continents. 
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pathogen by performing necropsies on malaria victims. Dedet (2008:34), promoting the role of 
French overseas Pasteur Institutes, pointed to the crucial role that the Institutes had in their 
spheres of influence in the “diffusion of microbiological knowledge through publications and 
training.” Like Gaye (1997) and others, I point to the “science-empire” that the Pastorians 
created in French colonial spaces, and the ways that medical knowledge played a crucial part in 
the construction of empire, to be discussed further in the next chapter. Troubling the periphery-
metropole division like many historians of science who investigate medicine on the African 
continent (Tilley 2011), I would also like to assert the centrality of the uneven relationship 
between wealthy Europe and the United States and their colonies or spaces7 of economic 
influence at the end of the nineteenth century and the beginning of the twentieth in the 
constitution of microbiological knowledge about malaria. In this way, malaria has been 
constituted by uneven economic relationships from its birth as a known biological object. 

 This argument is easy to make in the context of French and British empires and American 
involvement in the construction of the Panama Canal from 1904 to its opening in 1914. In Italy 
at the turn of the twentieth century, malaria was endemic in the south but not the north, and many 
politicians used this as proof for the fact that people in the two parts of the country were racially 
different (Snowden 2006). Born under empire, biologically known malaria was initially framed 
as “the principal enemy of the European, which opposes colonization with an almost impassable 
barrier” (Marchoux 1897:641). Some argue (Cohen 1983) that because of “acquired immunity,” 
indigenous populations appeared to be less impacted by malaria than the occupying forces, and 
so the number of children who were killed by malaria in places like Senegal was not recorded or 
taken into early colonial medicine efforts (Echenberg 2002).  

 Malaria is an ecological disease on multiple levels. The life cycle of Plasmodium 
parasites rely on the closeness of their human and mosquito hosts, as they go through different 
stages of development in different anatomical parts of these two creatures. They rely on their 
hosts’ proximity. Because of this, the material conditions in which humans and mosquitos live 
change the way that the malaria parasite lives, thrives, or perishes. Also, particularly in its 
microbiological era, malaria’s existence – and the evidence to define that existence – has been 
governed by political and economic relationships on an international scale. As Packard (2007) 
and others have been careful to point out, it was the industrialization of Europe and the United 
States of America that led to the West’s attention elsewhere for raw materials in the nineteenth 
century. The intensification of bonds to geographically disparate regions, particularly regions 
where the conditions for malaria were met, meant that imperial forces were forced to confront 
malaria.  

                                                
7 The cast of characters who are attributed with the many discoveries around the particularly complex 
malarial parasite, its hosts, and the relationships necessary for its survival were French, British, American, 
and Italian. French Laveran and British Ross and Manson conducted much of their research in French and 
British colonies. Italian Grassi, who was not recognized by the Nobel committee for his contributions to 
the discovery of malaria and its vectors, conducted his research in malaria endemic southern Italy, which 
was at the time understood as an “internal colony” (Snowden 2006). American military physician-
scientist Walter Reed is understood as responsible for the first mass removal of mosquitos, which took 
place around the Panama Canal, for American economic interests. American mosquito control efforts 
around the Panama Canal were invested in eliminating both malaria and yellow fever, which has similar 
symptoms to malaria but which uses a different mosquito vector (Aedes aegypti). Yellow fever was 
eliminated from the region because of the American efforts from 1906 to 1909, but while malaria cases 
were greatly reduced, the disease was not eliminated.    
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As we will discuss in detail in the second chapter, the colonial era of malaria control in 
the disease’s microbiological era focused largely on the ways that malaria was understood as an 
obstacle for imperial expansion. Malaria control during this era relied on quinine as a 
prophylaxis and on the prevention of mosquito bites through the use of mosquito nets. However, 
these preventative measures were available almost exclusively to colonial forces and local 
populations working on colonial projects. For colonized populations who acquired a kind of 
“immunity,”8 malaria was a chronic disease and often overlooked by colonial medical authorities 
in adults. Historian Myron Echenberg (2002) argues that cases of malaria among the local 
population in Senegal were largely unseen by colonial medicine until the establishment of an 
American military medical presence in Dakar during World War II whose emphasis was on 
malaria and vector control. Explicit urban segregation practices in colonial Senegal instated by 
French colonial medical authorities between native and European populations were largely 
responses to epidemics of bubonic plague, cholera, and yellow fever (Ngalamulume 2004). 
Alongside these segregation practices, in the early twentieth century, French colonial authorities 
enacted anti-larval efforts9 in urban and industrial zones, where malaria rates impacted French 
interests, but not in rural zones (Robert, Molez, and Becker 1997). French colonial medical 
practice with endemic malaria outside their zones of economic interest was largely one of 
neglect, alongside the delegitimization of indigenous therapeutic practices,10 until the postwar 
period. 

The hopeful 1955-1969 Global Malaria Eradication Program (GMEP) epitomized 
postwar malaria control efforts and postwar international health organizations’ vertical, 
technological approach to complex health problems. International health organizations and the 
health conferences of the late nineteenth century had largely focused their influence on practices 
to contain epidemics – particularly cholera, yellow fever, and bubonic plague. In the early 
twentieth century, the League’s Health Organization,11 Office international d’Hygiène publique 
(OIHP), and the Pan-American Health Organization (PAHO)12 expanded efforts to address 
endemic diseases like malaria. The World Health Organization (WHO) was established in 1948, 
incorporating the epidemiological service of the Paris-based OIHP and extending the reach of the 
Health Organization established by the League of Nations in 1920. As the Japanese cut off the 
Allies’ access to quinine production in Java during WWII, the pharmaceutical production of a 
synthetic antimalarial tested by German and French scientists in Tunisia from 1941-1943 thrived, 
and chloroquine became the frontline treatment for malaria (Krafts, Hempelmann, and Skórska-
Stania 2012).  

During the Global Malaria Eradication Program, the WHO promoted the wide use of 
                                                
8 As we will see further in chapter two, those who have had malaria recently do not acquire a real 
immunity to the disease, but many will experience a much less intense version of the disease in 
subsequent infections.  
9 These efforts include the introduction of mosquito-eating fish in Dakar and the Cap Vert peninsula 
beginning in the 1930s (Robert et al. 1997).  
10 As part of the mission civilisatrice on the part of French authorities, traditional healers were 
legislatively restricted from practicing medicine in order to “medicalize” the local population 
(Ngalamulume 1997). On November 30, 1892, the French passed a law establishing Western medicine as 
the only official form of medical practice and outlawing any competitors to Western medicine. On May 
25, 1906, they passed a law that restricted the ability to sell medicine only to those who had received their 
diplomas from universities or schools in France.  
11 The League’s Health Organization focused on ending leprosy, malaria, and yellow fever.  
12 Established as the Pan-American Sanitary Bureau in 1902.  
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dichloro-diphenyl-trichloroethane (DDT) as a tool of vector control and chloroquine as both a 
treatment and a preventative treatment (prophylaxis). The WHO created many malaria control 
pilot projects in West Africa to evaluate the usefulness of these tools for malaria control, 
including in Thiès in Senegal, which is 72 kilometers east of Dakar (Bruce-Chwatt 1984). The 
trials in these pilot zones, in fact, “revealed the impossibility of completely stopping malaria 
transmission with insecticidal intradomiciliary spraying” in these zones, as mosquitos grew 
resistant to insecticides13 and changed their behavior and as funding, human resources, and 
supervisors’ motivation subsided (Robert et al. 1997:1182-3). In 1969, the WHO abandoned the 
prospect of wiping out the disease on a global level, but malaria control in tropical zones 
continued to depend largely on the chloroquine as a treatment and prophylaxis, as well as the 
spotty use of insecticidal spray as preventative. In this way, we can see two distinct periods of 
malaria control before the 1990s: colonial medicine’s interest in malaria as an obstacle to empire 
and postwar international development’s interest in combatting malaria with synthetic chemical 
products.  

The Re-emergence of Malaria Control and Eradication Dreams 
The new era of global malaria control began in the early 1990s, when international health 
organizations increased their attention and funding to the disease after more than two decades of 
neglect. The first WHO-orchestrated global attempt to eradicate malaria noted above ended in 
1969 having eliminated the disease in many temperate parts of the globe, like southern Italy and 
the southeast United States. However, eradicating the disease in “tropical Africa” was not a part 
of this campaign, beyond research trials that proved how ineffectual the known tools would be in 
most regions of the continent. By the late 1980s, the WHO noted that “the disease continued to 
be the cause of an estimated one million childhood deaths per year” in tropical Africa and “in 
highland and desert-fringe areas, epidemics were killing thousands of people in all age groups” 
(WHO 1993:v), including an estimated twenty-five thousand people in Madagascar between 
1986 and 1988 (Cueto 2013).   
 By the 1990s, malariologists had long been producing data that showed that there was 
widespread falciparum malaria resistance to chloroquine in Southeast Asia and Africa (Payne 
1987; Trape et al. 1989). Despite this, international health agencies had been slow to re-address 
malaria control standards from the 1970s until the 1990s, particularly because the synthetic drug 
chloroquine continued to be seen as a kind of miracle drug, as it was extremely cheap to produce, 
was very effective as both a treatment and a prophylaxis, and produced very few side effects. 
However, growing resistance was increasingly cause for alarm: “The rapid spread of chloroquine 
resistance in tropical Africa underlines the need for a re-examination of malaria control 
strategies” (Trape et al. 1992:188). In 1993, the WHO released the first document of its re-
investment in malaria control, “A Global Strategy for Malaria Control,” after a Ministerial 
Conference in Amsterdam in October 1992 that brought together political, economic, and 
scientific experts on the subject. In this document, the WHO made clear that malaria was “one of 
the major killers of children in tropical Africa” and that the disease provoked “social and 
economic losses” (WHO 1993:26-7).  

With this document we can see how, on the eve of the contemporary global health fight 
against malaria, the argument of economic productivity loss – also associated with malaria’s toll 
in the southern United States of America and southern Italy before and during the first global 
eradication program (Hackett 1937; Packard 2007) – was again explicitly tied to the control of 
                                                
13 This included DDT, dieldrin, and HCH.  
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malaria, and the disease became the disease of Sub-Saharan African children. In the rhetoric of 
the global health fight against malaria, poverty in Sub-Saharan Africa becomes an effect of the 
disease rather than an implicating factor for it (Cueto 2013). For example, in the BMGF and 
United Nations’ joint document, “From Aspiration to Action,” the former president of Indonesia, 
Dr. Susilo Bambang Yudhoyono, introduces the topic of malaria by asserting that “eliminating 
malaria will remove a key barrier to social and economic progress and help to ensure that all 
children have the opportunity to lead the healthy and productive lives to which they are entitled” 
(Gates and Chambers 2015:5). Again and again in the new era of malaria control, emancipation 
from malaria is taken to mean emancipation from economic suffering. 
 In the independent West African Republic of Senegal, long-term research collaborations 
between France and its former colony maintained local biological and epidemiological research 
on malaria during the relative absence of WHO and bilateral health organizations from malaria 
research and interventions in the 1970s and 1980s. Researchers at Senegal’s University of Dakar 
(now Cheikh Anta Diop University [UCAD]), in collaboration with the Pasteur Institute of Dakar 
and the Office de la Recherche Scientifique et Technique Outre-Mer (ORSTOM) – now the 
Institut de Recherche pour le Développement (IRD) – monitored antimalarial resistance to 
known treatments. This approach became particularly relevant as the country supported mass 
treatment campaigns of chloroquine as a prophylaxis from 1970 until 1984, which was the 
antimalarial strategy promoted by WHO at the time.  
 As mentioned above, the WHO ended its recommendation of mass chloroquine 
prophylaxis in 1984 because of the risk of growing resistance to the treatment, and in 1989 the 
first cases of chloroquine resistance in Senegal were documented (Trape et al. 1989). With 
chloroquine’s status as an effective treatment in danger, and with resistance to pyrimethamine 
(WHO’s choice for a second string treatment of the disease in the 1990s and early 2000s) already 
detected in West Africa, the eradication of malaria was officially off the table (Ndoye and 
Poutrain 2004). In 1995, Senegal incorporated a National Malaria Control Program (Programme 
National de Lutte contre le Paludisme) in the country’s forward-looking 1998-2007 National 
Plan for Health Development (Plan National de Développement Sanitaire) and as a part of the 
country’s Program of Integrated Health Development (Programme de Développement Intégré de 
la Santé). However, the cases of and deaths due to malaria remained high in the 1990s. It was not 
until 2006 – the year that Senegal incorporated the WHO-recommended use of artemisinin-based 
combination therapies (ACTs) for the treatment of malaria and the Global Fund to Fight AIDS, 
Tuberculosis, and Malaria subsidized this pharmaceutical for the country – that cases and deaths 
really began to decline (Trape et al. 2014), according to official statistics.14  

In the last two decades, research and development funds pledged to fighting malaria on a 
global scale increased from US$121 million in 1993 to an estimated US$2 billion in 2011 
(BMGF 2014). The Roll Back Malaria partnership was founded in 1998 with the purpose of 
harmonizing a large, heterogeneous network of academic, industrial, state, nongovernmental, and 
private funding institutions. This process aimed to simplify the messy entanglements that defined 

                                                
14 As Ferme (1998) has shown, official statistics in many contexts in Africa can be suspect, precisely 
because they reflect the reality that those in power hope to portray to allow for certain political and 
development futures. The violence of numbers, to use her phrase, was invisible in the face of the 
gruesome visible violence of the Sierra Leonean civil war. Yet, invisible forms of violence, like the 
exclusivities that occur during electoral voting and census taking, are present in these official statistics 
and the actions that they preclude or support. In the context of malaria and political stability, it is 
important to attend to what these data do and what they exclude. I will discuss this further in chapter four.  
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local experiences of the disease into a single global discourse. We see two separate eras, then, 
since global attention returned to malaria in the 1990s. First, political will for “controlling” 
malaria returned with the recognition of an increase in the cases and mortality rates due to the 
disease in the early 1990s. Second, once momentum had built at the turn of the twenty-first 
century with a proliferation of private and public funding of malaria research and development, 
“eradication” has become the ultimate goal. Even as countries, like Senegal, are still in a WHO-
designated “control” phase, they are on a pathway toward eventual elimination. My research 
focuses on this problem space of eradication dreams in the neoliberal era, which the BMGF has 
had such a strong role in crafting.  

On Global Assemblages 
One might call the arrangements of people and institutions that aim to eradicate malaria a global 
assemblage of health governance, following the lead of Ong and Collier (2005). This assemblage 
produces new sociopolitical relations and material demands among those who constitute it – 
whether benefactor or beneficiary of global health aid. Juxtaposing the experiences of health 
workers, scientists, public health officials, and recipients of care in and around Dakar, Senegal 
with those of designers and funders of malaria interventions in the US and Europe, I explore here 
what counts as knowledge and who frames possible futures in global health research, design, 
implementation, and evaluation. By attending to past international campaigns to eliminate 
malaria and shifts in the goals of international health as a whole, I investigate these as exercises 
in proximity-making.  

Some have used the terminology of the “silver revolver” approach to describe the kinds 
of global health governance that emerge through campaigns like malaria eradication. This 
governance involves the deployment of simple, technologically innovative tools to attack a 
disease from multiple angles through the support of public-private partnerships, but they also 
involve efforts to manage people in ways that produce new iterations of citizenship and civil 
society (Nguyen 2010). Placing side by side the actions and aspirations of those who design 
global-minded health projects with those who live and work in Senegal, we can attend to the 
consequences of global health action. What are the consequences of programs that invoke 
“poverty and inequality [as] both their enemy and, paradoxically, their fuel,” as anthropologist 
Johanna Crane says (2013:8)? What sorts of displacements must occur for these two groups to 
work together, or not, and to organize around things like poverty and inequality in relation to 
things like malaria? Gates-promoted malaria eradication programs focus on innovative 
technology as moral goods to address a disease that overwhelmingly impacts vulnerable 
populations. These programs invoke a moral proximity across vast distances between innovators 
and these vulnerable populations, while simultaneously creating a market for commodities that 
are to be wielded against poverty and inequality.  

The rationality behind this sort of programmatic intervention is particularly visible in the 
case of the public-private pharmaceutical research and development partnership funded by the 
Bill & Melinda Gates Foundation, called here the Artemisinin Project. The goal of the project 
was to produce a “semisynthetic” form of the current frontline drug promoted by the WHO for 
the treatment of uncomplicated malaria, artemisinin. This partnership began with the 
establishment of Amyris Biotechnologies in 2003, and it was my entry point into the global 
health fight against malaria, as biological engineers in the San Francisco Bay Area sought to 
leverage their expertise in genetic editing for a humanitarian and global-oriented cause. The goal 
of this “global pathway” from scientific discovery to drug distribution was to provide a more 
stable, cheaper supply of antimalarials than what can be extracted from plant material. The story 
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of this semisynthetic artemisinin begins in the United States and then, like other pharmaceutical 
lives, takes on layered meanings and interacts in unexpected ways with a large cast of characters 
on its way to its target consumer. 

As introduced above, I argue that the better way to think about the Artemisinin Project 
(AP) and other global malaria control and eradication programs is through the lens of 
“proximities.” The institutions that are connected by the public-private partnership render and 
are rendered by proximities – that is to say, the performance of the AP and other malaria 
programs are contingent on connections made in space and time as well as on approximations 
about what malaria is. Since the existence of the malaria parasite itself is dependent on its 
ecological proximities – because of the parasite’s complex life cycle – the social, ecological, 
economic, and political conditions around it cannot be ignored. Thus, the concept of proximity 
opens up the reductionist vision of microbiological disease and points to the role that 
contingency plays in the humanitarian biomedical mode of global health governance.  

Projects like the Artemisinin Project show how global health efforts involve the tethering 
of hopes for technological solutions to economic regimes, which quickly become the rationale 
for global health itself. In this way, economic rationalities are sutured to those of public health 
programs in dramatic ways, as we will see. After conducting fieldwork and interviews over the 
span of six years in the San Francisco Bay Area, I found that scientists and other architects of 
this project hold what some might call a classic neoliberal attitude toward this work. This 
includes having a good deal of suspicion toward (built upon frustration with) the bureaucracy of 
government funding, coupled with a faith in the free market. These attitudes are familiar 
characteristics of the start-up venture capital culture of the area. These “do-gooders” would apply 
this suspicion to even their own solutions to the problems of global health. Whether this freedom 
– this set of characteristics and the practices they led to – actually works to keep people from 
dying from malaria in far away places like Senegal is not entirely clear. This dissertation tells 
that side of the story. 

Malarial Proximities 
Malaria is an ecological disease. The complicated life cycle of malarial parasites depends on the 
environmental milieu of both mosquito and human host, and malaria case and mortality rates are 
caught in the social, economic, and political conditions of populations. Most malariologists 
assert that the disease is defined by its environment. As mentioned above, many historians of the 
disease, like Randall Packard and Frank Snowden, have been quick to point out that successful 
campaigns against the disease have addressed the larger conditions that drive malaria’s 
prevalence, and many have critiqued the return to narrower, microbiological understandings of 
health that currently drive the global health fight against malaria.15 Malaria emerges in many 
different sites in my research: in a community-based organization director’s courtyard in the 
banlieu (suburbs) of Dakar, Senegal; at the Friday happy hour of a bioengineering start up in 
Emeryville, California; in the microscopy laboratory of a public health clinic in a populous 
neighborhood of Dakar; in the cafeteria of a pharmaceutical factory in the lower Alps of 
northwest Italy; in the board meeting of the Roll Back Malaria Partnership in a hotel in Dakar. 

                                                
15 For example, malariologist Bart Knols (2013) – citing Fred L. Soper, the architect of the GMEP –
recently asserted that there can only be “glorious success or dismal failure” with malaria eradication. 
Criticizing the general goal of malaria eradication programs to add “new tools to the toolbox,” Knols 
called for an integrated approach to vector control and public health strengthening in the face of BMGF’s 
desire to “hunt for new magic bullets” (2013:3).   
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Defining sickness, suffering, and disease in these and other sites differs greatly, and yet all of 
these actors are brought together by an approximate definition of malaria as an object of concern.   

I use the analytic “malarial proximities” – also the title of this dissertation – as a means to 
get to the near misses and approximations of malarial evidence across difference and distance. 
The heuristic utility of this concept is that it highlights and brings together four analytical 
frameworks of the harmonized health fight against malaria. First, global malaria institutions and 
discourses put side-by-side experiences of malaria in Senegal and experiences of the disease in 
Cambodia, for example, even though what is at stake in these two locations about suffering and 
the course of the disease is quite different. In this example of comparability, malaria is a lot less 
prevalent in Cambodia, but worries about artemisinin resistance are spreading rapidly there, as 
experts race to contain it from spreading to Africa. Simultaneously, in the last two decades, there 
has been a proliferation of organizations invested in eradicating malaria on a global scale. These 
organizations perform the roles of funding, research, intervention implementation, data gathering 
and synthesis. The current project of global eradication creates proximities and relations across 
distances and across different visions of the future.  

Second, malaria is a disease dependent on its ecology: it requires the proximity of its 
hosts for its own existence. Because of its complex life cycle, malarial parasites that can infect 
humans – which are either four or five of the more than a hundred species of the genus 
Plasmodium, depending on whom you ask – require frequent interaction between specific 
species of mosquito and humans. Because of its complex life cycle, these proximities make 
dreams of eradication particularly untenable. Historically, enormous and sustained infrastructural 
projects have been the primary way of eliminating malaria in geographic regions like the 
southern United States in the 1950s and Southern Italy in the 1960s. Eradicating it from both 
human and mosquito populations – and sustaining its eradication – has required the disruption of 
these proximities – draining swamps, building canals, and, at times, wiping out an entire species 
of mosquito – alongside the establishment of robust public health care.  

As a third analytic, “malarial proximities” also indicates the ways that malaria is 
approximated in many sites. Malaria is notoriously difficult to diagnose precisely, perhaps most 
importantly because in many regions where it is endemic currently, there are insufficiencies in 
health care infrastructure, requiring health workers to diagnose based on clinical symptoms 
rather than microscopy. “Proximities” allows us to think about how malaria takes on different 
meanings for researchers, health workers, and those suffering from the disease. It also allows us 
to think about how the global health fight against malaria has constructed an infrastructure in the 
past two decades that at times forces the approximation of malaria on the part of rural health 
workers over other forms of febrile illness. Many other diseases, like yellow fever or typhoid 
fever or even influenza, have similar clinical symptoms to malaria, but in areas with insufficient 
healthcare, often health workers only have access to tools that can address malaria.  

Proximities’ Theoretical Relations 
As a theoretical tool, “proximities” comes to define also a problem space that gestures toward 
Michel Foucault’s dispositif or Bruno Latour, Michel Callon, and John Law’s network. Malaria, 
like all disease, is made up of practices and knowledge that are used to attribute causality to a 
microscopic entity. But malaria’s proximities are entangled by the explicitly global imagined 
future of eradication, in its most recent iteration seen in the BMGF and United Nations’ recently 
stated goal of eradication by 2040. These global imaginaries of eradication entangle global flows 
of capital, technology, and knowledge. The analytics from the above section fold into this one as 
these flows that define malaria are enmeshed in unequal global power relations. 
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The concept of malarial proximities is related to but departs from Fontein’s (2011) 
concept of “material proximities” and Brown and Kelly’s (2014) reworking of the term into an 
ethnography of viral hemorrhagic fever (VHF) hotspots. Investigating burial grounds in 
Zimbabwe, Fontein draws attention to the ways that geographic spaces are haunted by the 
histories that are layered upon them. He promotes an anthropological focus on “discursive, 
historical, and material coexistences and proximities” as a means to attend to the “radical 
ontological difference” at the center of anthropology’s recent “ontological turn” (Fontein 
2011:707). Attending to the “entangled discourses and practices” attached to place and concepts 
of belonging in postcolonial Zimbabwe, Fontein advocates for an anthropology of proximities 
that undermines radical difference as it emphasizes co-existing epistemologies and ontologies, 
which are often intertwined.  

Brown and Kelly (2014:282) assert that Fontein’s concept can help us think about the 
“spatio-temporal heterogeneity and the socio-political substance” of the spread of pathogens like 
viral hemorrhagic fever (VHF) in moments of epidemic. In this way, their anthropological 
methodology of the “hotspot” (which incorporates these “material proximities”) allows us to 
think about “the heterogeneous interactions between individuals, populations, and environments 
that lead to an outbreak” (Brown and Kelly 2014:292). As Fontein, Brown, and Kelly push 
toward the ways that coexistences of differences are “historical, material, and perhaps ultimately 
conceptual” (Fontein 2011:721), I want to use the concept of proximities beyond its geographic 
focus to show how malaria is defined by both its material, historical, and social entanglements, 
but also as a global discourse that renders conceptual abstractions through the very evidentiary 
practices that global malaria institutions use to define the disease.  

Humanitarian Biomedicine and Economic Models 
My research is a response to Vincanne Adams’ (2013) call for anthropologists to attend to new 
regimes of global health humanitarian interventions that are founded on “evidence-based 
medicine” and that function within new “audit cultures” (Strathern 2005). In this way, I am 
interested in how the institutions built around the current dream of malaria eradication outlined 
above impact people, their relationships, their identities, and the possibilities for their health. I 
look at the ways that the BMGF and its funded projects create a target population for its science-
driven humanitarian projects. More precisely, following the Comaroffs (2000), Koch (2013), 
Keshavjee (2014), and others, I argue that contemporary global health institutions have come to 
define “individual sufferers” as specific kinds of consumers of new regimes of international 
health programs and governance that are organized around a non-political approach (Ferguson 
1994) to address their problems through free market practices.  
 Within these regimes of global health humanitarianism, certain forms of evidence are 
recognizable while others are not. Interventions that are promoted in the public sector of malaria 
intervention in Senegal – implemented by the National Malarial Control Program (NMCP) and 
the Laboratoire National de Contrôle des Médicaments (LNCM) – are those that have been 
vetted through evaluation processes that look at the cost of a potential positive outcome. The 
ways in which these efforts tether global health work to fiscal forms of reason is part of the story 
here. As Adams (2016) carefully outlined, the metrics used to evaluate and give value to global 
health efforts, like the disability-adjusted life year (DALY) and the Global Burden of Disease 
(GBD), were developed by the World Bank and explicitly link health outcomes to economic 
models.  

In the global health fight against malaria, many institutions currently use performance-
based funding, requiring that aid recipients prove to them that their funding is resulting in a 
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positive outcome in order to continue receiving funding. In the case of malaria in Senegal, 
“success” is often measured in the number of ACTs prescribed, the number of long-lasting 
insecticidal nets (LLINs) distributed, and the number of rapid diagnostic tests (RDTs) used in 
health clinics and health huts. These numbers are recorded alongside reported deaths and cases 
of malaria. As we shall see in chapter five, the recording and reporting of these data are 
processes that are by no means neutral and which, for many health workers and families using 
medical facilities, do not get at the question of “success” in addressing their health concerns.  
 I want to show that contemporary forms of health development exemplified by these 
kinds of organizations that have become the dominant form of privatized development in the 
Global South also engage in exercises of approximation. New organizations are reconstituting 
health objectives that historically have been at least nominally “public” and turning them into 
private affairs. State entities, both countries donating funds and countries receiving them, and 
supra-state entities, like the WHO, have historically had a large role in the regulation of these 
objectives. While these state entities certainly have not disappeared from the equation, their roles 
have diminished greatly in the face of the private global health enterprise that has erupted in the 
past couple decades. This enterprise has its roots within colonizing trading entities like the East 
India Company, which existed wholly outside of the state. How these private sector efforts create 
chains of accountability in and through markets is important. In taking over the public sector by 
attacking the problem of health in the Global South, these privatized health organizations have 
brought with them the moral overtones associated with addressing poverty and health disparities, 
which have been central tenets of the development of “developing countries.” In this way, among 
others, unregulated trade and unregulated economic relationships in the global health sector are 
conceived as forms of emancipation from oppression and suffering, even as they continue to 
perpetuate the same power relations and exploitation (Crane 2013). How things like malarial 
proximities get caught up in these forms of accountability leads us toward other forms of 
approximation: the cost benefit analysis, the technological fix that can bring down the cost of 
eradication, and the re-suturing of malaria to poverty and vice versa.  

The Pursuit of Evidence: Contemporary Global Health and Critical Science Studies 
This ethnographic study of the donor-driven global health story detailed above contributes to a 
growing body of scholarship on the structuring logics and political influence of late twentieth 
and early twenty-first century global health development. Although certainly present as a term 
before the 1990s,16 “global health” has come to surpass “international health” as the privileged 
term for humanitarian health development in the Global South. It also often points to the 
privatization of international health development and to the rising influence of neoliberal 
discourse and the intensifying globalization that began the late twentieth century. Just as postwar 
international health development arose after World War II as a critique of colonial tropical 
medicine’s lack of attention to the health of the general population in locations of empire, so too 
has global health arisen as a critique of international health development’s inability to improve 
the health of the world’s most vulnerable populations. However, I argue, following João Beihl 
and Adriana Petryna, that the era of global health has brought with it “new strategies, rules, 
distributive schemes, and the practical ethics of health care [that are] assembled, experimented 
with, and improvised by a wide array of deeply unequal stakeholders” (Biehl and Petryna 

                                                
16 Particularly relevant is the use of the term in the WHO’s Global Malaria Eradication Program in the 
1950s, though the organization of the program was still decidedly within the “postwar international 
health” paradigm. 
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2013:7). 
 Historians Brown, Cueto, and Fee (2006) show that the shift from “international health” 
to “global health” can be seen in the structural change of the WHO in the 1980s, when the World 
Bank’s influence on health development grew and the WHO’s independent access to funds 
began to diminish with the freezing of its budget and the rise of extra-budgetary funding. With 
the rise of the World Bank’s place in health development funding, there was a call for “more 
efficient use of available resources” and a “diminished role for national governments” in favor of 
free markets (Brown, Cueto, and Fee 2006:67). Similarly, the rise of extra-budgetary funding 
allowed for an increased influence of wealthy donor countries and multilateral funding 
organizations, as they could “call the shots” by throwing money into the health programs they 
supported while countries from the Global South only had control over the WHO’s diminished 
budget, frozen since 1982 (68).  
 An emphasis on global health has brought with it the organizing framework of free 
market ideals. As countries in the Global South aim to address the health of their populations by 
engaging with the “‘free market’ of aid-based assistance,” they are increasingly required to 
implement particular programs or protocols to qualify for global health aid (Koch 2013:19). The 
nation-state’s role as intermediary in health development has diminished over the last three 
decades, the number of nongovernmental organizations (NGOs) and private funding agencies 
involved in global health has skyrocketed. NGOs, in turn, came to stand in for the representation 
of local communities’ needs and came to play a key role in “bringing democracy” to the Global 
South (Fisher 1997; Igoe 2003). Ferme (forthcoming) shows how this shift from more 
established health development aid, like that of the Red Cross, to a proliferation of NGOs in the 
midst of the Sierra Leonean civil war of 1991-2002 confused recipients of health aid and 
contributed to further chaos of the public health system.   
 The shift from international to global health in the 1990s was not coincidental but 
explicitly tied to the fall of the Soviet Union, which led to an ideological victory on the part of 
the United States and its allies that impacted both postsocialist and postcolonial countries in the 
implementation of dreams of neoliberal global – and explicitly anti-national – development. 
Keshavjee (2014) shows how the proliferation of NGOs in global health development has 
inadvertently expanded the reach of neoliberalism. Using the case of a revolving pharmaceutical 
drug fund in Tajikistan established by the Aga Khan Foundation in 1996, soon after the collapse 
of the Soviet Union, he describes how medicines came to stand in for health care and patients 
came to be understood as consumers of the health system after losing the access to public health 
care they had under Soviet rule.  
 This increased influence of free market strategies on the governing of global health 
development has merged in troubling ways with requirements for certain kinds of evidence and 
reporting; in other words, with an increased “reliance upon specific kinds of quantitative metrics 
that make use of evidence-based statistical measures, experimental research platforms, and cost-
effectiveness rubrics” (Adams 2016:1). The measuring of accountability, evidence-based 
medicine, and “market metrics and logics” have become increasingly entangled (Erikson 2012; 
2016:148), and the requirements for participation in global health markets have come to 
encompass the production of certain kinds of data. In the process, global health has – like 
international health did before it – come to be governed by top-down decision-making, where 
numbers are privileged over the people they are meant to represent (Biehl and Petryna 2013). 

The revamping of global malaria control programs in the late 1990s and early 2000s was 
accompanied by a crowding of institutions invested in the effort. The US, in particular, made 
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room for private funding institutions in global health funding as suspicion was cast on 
governmental organizations’ ability to efficiently determine global health objectives. At the end 
of the twentieth century, the role of “global partnerships” in determining health development 
goals increased exponentially. “Some 70 ‘global health partnerships’” were created in the late 
1990s and early 2000s, including organizations like Roll Back Malaria in 1998 and Stop TB in 
2001 with the enormous support of the Bill & Melinda Gates Foundation (Brown, Cueto, and 
Fee 2006:70). The increased influence of public-private partnerships (PPPs) has contributed to 
the rule of economically focused performance-based funding in global health management and to 
the demand for short-term, “efficient” solutions to complex health problems.  

As many have argued (Packard 2007; Kelly and Beisel 2011; Cueto 2013), this return to a 
large-scale approach to malaria has resulted in a return to technological fixes to health problems, 
despite loud critiques of the focus on individual disease eradication during the 1980s (Nájera et 
al. 2011). This return to a narrow idea of health in international health management can be seen 
in some of the projects that the BMGF supports with regards to malaria. The organization 
explicitly supports innovative scientific research – like the genetic engineering of E. coli and 
yeast – to address the world’s problems (Birn 2005).  
  To understand what is happening with regards to malaria and global health, Andrew 
Lakoff’s (2010) work on global health regimes can be helpful. These two regimes are global 
health security and humanitarian biomedicine. He argues that global health security focuses on 
“emerging infectious diseases” – like SARS or influenza – that come from the Global South and 
threaten the health of populations in the Global North. Global health security is focused on 
preparation and the anticipation of large-scale pandemics. Humanitarian biomedicine, however, 
is focused on diseases that primarily impact poorer nations. It puts the “suffering individual” at 
the center of its framework and creates “apolitical” networks among researchers, local health 
workers, private industry, and activists. At work in this regime is the notion that in order to get 
health care to individuals, “intervention is seen as necessary where public health infrastructure at 
the nation-state level is in poor condition or non-existent” (Lakoff 2010:61).  

The contemporary large-scale management of malaria emerges at the intersection of these 
two regimes of global health. In the late twentieth and early twenty-first centuries, the disease 
has impacted primarily vulnerable populations in the Global South, but, in comparison to other 
ailments that overwhelmingly impact these populations, malaria is hardly a “neglected disease.” 
In fact, research and development for malaria has increased exponentially in the last couple 
decades and the Public Library of Science (PLoS), among others, recognizes it as one of the Big 
Three of global health (along with HIV/AIDS and tuberculosis) that receive the large amount of 
funds allocated for global health. In fact, malaria, particularly along with HIV/AIDS, has played 
a large role in the emergence of an American-dominated “global health science.” With the 
inclusion of the reduction of malaria morbidity and mortalities in the Millennium Development 
Goals in 2000, the number of projects and funding for combatting the disease more than 
quadrupled in the last two decades (RBM 2010).17 This effort has led to the creation of donor 
entities – like the Global Fund in 2002 and USAID’s President’s Malaria Initiative (PMI) in 
2006 – and to the creation of an international body to organize the highly heterogeneous network 
                                                
17 RBM reports that investment in malaria R&D increased from $121 million in 1993 to $612 million in 
2009, and the Gates Foundation reports that R&D quadrupled again to an estimated $2 billion in 2011 
(BMGF 2014). PATH also reports “between 2004 and 2009, 38% of R&D funds were invested in drugs, 
28% in vaccines, 23% in basic research, 4% in vector control products and 1% in diagnostics” (PATH 
2010). 
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of partners combatting the disease, Roll Back Malaria (RBM), in 1998.  
Many have noted that the increase of extra-budgetary funding in the WHO, discussed 

above, has been linked to an increase in the pharmaceutical industry’s role in global health 
development and an accompanying narrowing of the definition of health (Petryna, Lakoff, and 
Kleinman 2006; Biehl 2007). The increased influence of the pharmaceutical industry is related to 
the return to “magic bullet” solutions in the fight against malaria. The pharmaceutical industry’s 
influence on global flows of capital certainly is not new: in the case of malaria treatment at the 
turn of the twentieth century, Roy (2013) argues that the Dutch’s control of the Indonesian 
production of cinchona bark for the extraction of quinine played a key role in the British 
mandated use of quinine as prophylaxis in its colonies. Because of the Dutch control, quinine 
became the ubiquitous antimalarial treatment instead of any of the other three alkaloids that can 
be extracted from cinchona bark that were in higher quantity in South American versions of the 
plant matter (Achan et al. 2011). However, the role of pharmaceutical research and investment in 
global health management and funding has taken on new heights in an era when quantified 
economic and biological evidence are entangled in the production of “legitimate” global health. 
  Extending the narrow view of disease as a microbiological agent – instead of interlinked 
with social, economic, and political conditions – the pharmaceuticalization of health has become 
a key component of global health efforts. Rather than focusing on promoting clinical and well-
rounded care in the Global South, global health institutions have focused their efforts on 
supplying and securing the distribution of pharmaceuticals. In the context of West Africa, the 
current shift toward pharmaceuticalization was particularly influenced by one event: in 1987, at 
the African regional WHO meeting in Bamako, Mali, health ministers from many Sub-Saharan 
countries signed on to what is now known as the “Bamako Initiative.” The Bamako Initiative 
was a response to the failures of the primary care movement in international health that was 
ignited by the Alma Ata Declaration in 1978, and it focused on decentralizing health care 
facilities and delivering “essential medicines.” Pharmaceuticalization is seen to have diminished 
the recorded burden of disease in many parts of the world, and the WHO praises the increased 
use of artemisinin and bed nets since the mid-1990s as the reason for the declining rates of 
malaria (WHO 2015a). As Biehl (2004:106) argues, increased access to pharmaceuticals, seen in 
the successful Brazilian response to the AIDS pandemic at the turn of the twenty-first century, 
“calls our attention to the possible ways in which biotechnology can be integrated into public 
policy and can contribute to political and human advancement in developing contexts, even in 
the absence of an optimal health infrastructure.” In the case of neglected diseases that largely 
impact vulnerable populations, emphasis on pharmaceuticals has meant increased attention to 
discovering and manufacturing important treatments to widespread diseases whose treatments 
have lost their efficacy, like those partnerships creating treatments for multi-drug resistant 
tuberculosis (Craddock 2012).  

However, the emphasis on pharmaceuticals does more than it intends, as pharmaceutical 
research and the pharmaceutical object itself take on lives and create discourses about what 
makes viable research and what makes viable health care. The pharmaceuticalization of health, 
paired with the increasing prominence of private-public partnerships, weaves together the 
politics of evidence and scientific knowledge production with economic logics. In this way, my 
study builds on literature by anthropologists, historians, and sociologists of medicine and health 
science in the postcolony that are interested in finding the answers to the questions: “Who can 
assert which things legitimately constitute the world or, more specifically, the matter of the body 
and bodily threats? Which experts have the ability to generate new objects of care? Which 
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entities have the right to exist in the postcolony? What sorts of politics are possible when we 
recognize the forms of power that legitimate some kinds of existence and not others?” (Langwick 
2011:8).  

Like others (Hayden 2003; Langwick 2011; Osseo-Asare 2014), I am interested in the 
epistemological conflicts entailed in granting legitimacy to certain pharmaceutical treatments and 
the postcolonial entanglements of pharmacological research. There are many “biomedicines” and 
many “pharmacologies” (Lock and Nguyen 2008), and in African contexts, debates and struggles 
over research methodologies and goals are particularly shaped by economic possibilities and 
histories of unequal economic relationships (Geissler 2011). In the era of global connection and 
exploding interest in malaria research, the possibilities for African sciences and the voices of 
African scientists are still marginalized in a discourse about a disease that is consistently 
portrayed as African.  

Global Malaria, Global Senegal 
Thinking about the recent history and contemporary fight against malaria in Senegal allows us to 
investigate the convergence of two globalizing discourses. First, Senegal’s leadership has 
actively oriented the country toward an outside global market and a global political system since 
the 1980s. Beginning in 1984, Senegal began receiving loans from the International Monetary 
Fund (IMF) and the World Bank, which demanded the country implement many economic 
policies under structural adjustment programs. As a result, Senegal produced “only 52% of its 
primary commodities and food” in 1997 (Kingston et al. 2011), while opening up its domestic 
market for imports. Further, as the first non-socialist president of the country elected in 2000, 
Abdoulaye Wade implemented soppi or alternance (translated as “change” in English), which 
aimed to attract foreign investment and start a new chapter of a vibrant, and globally relevant, 
Senegal. These acts of global orientation converged with the introduction of, first, the 
rejuvenated focus on global malaria control in the early 1990s, and then resuscitated dream of 
global malaria eradication. Currently, the Senegalese National Malaria Control Program (NMCP) 
dreams of being in the “pre-elimination” phase – the transition phase between “control” and 
“elimination” phases designated by the WHO in the march toward global eradication – by 2020.  
 As Senegal has globalized, looking increasingly outward for the support of its domestic 
economy in migrant remittances and tourism (Tall 1994; Diouf and Leichtman 2009; Loimeier 
2009; Melly 2011; Henry 2012), so too have local institutions of globally oriented malaria 
control been established. Among these are the NMCP in 1995, the West African office of the 
Roll Back Malaria Partnership in 1999, and the PATH18 (“a catalyst for global health”) project 
office in 2001. Other forms of malaria control predate these institutions, most notably those 
promoted by the Pasteur Institute and the Institut de Récherche pour le Développement (IRD), 
but they are situated in other framings of malaria control, in French (post)colonial relations and 
tropical medicine. As the Senegalese society and economy have become more and more 
positioned toward American future imaginaries (Loimeier 2009), so too can we see that 
“Washington-consensus”19 health development discourses and American research imaginaries 

                                                
18 Established as the Program for the Introduction and Adaptation of Contraceptive Technology (PIACT) 
in 1979, this Seattle-based “driv[er of] transformative innovation to save lives” became the Program for 
Appropriate Technology in Health in 1980. As of 2016, the organization’s name is not an acronym but 
simply “PATH.”  
19 The term “Washington-consensus” is a term used to indicate that the Bretton Woods organizations – 
particularly the World Bank and the International Monetary Fund – and other big influencers of 
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have come to dominate local formal malaria control. As we will see further below, malaria has 
been an object of concern across distances through the eras of colonial tropical disease, postwar 
international health development, and the current era of global health. Legacies of these earlier 
forms of malaria control are present in current malaria efforts and the partnerships they form in 
Senegal, just as the current form of health development around malaria also emerged out of the 
country’s formal agreements with the World Bank and the IMF.  

Labor, Infrastructure, and Imagined Futures 
The bottom line is that in a world of limited healthcare resources, we need to 
make hard decisions that will deliver high-impact outcomes for the most people at 
the least cost. Spending nearly half a billion dollars on curbing Ebola virus 
infections would be a poor choice. (Miller 2014) 
 

What constitutes a viable healthcare infrastructure? Should building such an infrastructure be the 
objective of the global health governing assemblage, the WHO? With the 2013-2016 West 
African Ebola epidemic,20 the rapid and seemingly uncontrollable spread of both the actual virus 
and the fear of it made visible the dangerous omissions in the current public-private healthcare 
system in West Africa, which funders in the Global North have been so central to building and 
staffing. As humanitarian workers from the Global North, such as physicians working for 
charitable health organizations and the US Peace Corps, were pulled out of affected areas of 
West Africa, the fragility of the contract between the healthcare system and the resources – 
human or otherwise – needed to sustain it came into sharp focus.  
 As many have argued, the trope of “Africa-as-underdeveloped” has been productive in 
shaping ideas and resources for new marketplaces in Africa. As physician and molecular 
biologist Henry Miller – quoted above – shows, a common opinion held about “healthcare 
system in Africa” in the Global North is that it should be governed by rules of triage. “We” – as 
voting citizens in the Global North who ideally can contribute to the way countries dole out 
foreign aid or can contribute to private nongovernmental organizations – and the organizations 
we support have limited resources, so we should only devote our energies and funds to the most 
serious of issues. Illustrating the most recent move in the governing logic of global health 
strategies, Miller also exemplifies common opinion about global health governance by 
emphasizing the importance of reading the statistical weight of different issues on the African 
continent. We have to find that which “will deliver high-impact outcomes for the most people at 
the least cost.” This, apparently, is our objective, as the deciders of the fate of healthcare 
provision on the African continent.  
 Statistically speaking, Ebola-the-virus, as it has circulated in West Africa, is not as deadly 
as malaria. It infects far fewer people, as it requires much more for the act of transmission. 

                                                                                                                                                       
international development are both situated in Washington DC, USA and heavily influenced by American 
economics and politics.  
20 The WHO formally announced the end of the Ebola epidemic in West Africa on January 14, 2016, 
when the last chain of transmission had been followed and secured in Liberia. 
[http://www.who.int/mediacentre/news/releases/2016/ebola-zero-liberia/en/] The health organization 
stated frankly that more flare-ups are expected, so any declaration of an end to the epidemic should be 
qualified. Beyond this, the repercussions of the epidemic will be enormous. The lasting impact of the 
“devastation [the epidemic wrought on] families, communities and the health and economic systems of all 
3 countries” cannot be estimated. 
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However, this apparently clear cut, simplified explanation of how Ebola and malaria “work” 
does not take into account the fear associated with Ebola-the-virus, and the ways in which that 
fear has and will continue to spread. It is likely that Miller voiced his opinion as a part of a 
community of health workers and scientists trying to counteract the spread of that fear with the 
cold, hard rationality conveyed by statistics. However, Miller’s “high-impact for least cost” 
reasoning bypasses the fundamental problem that the West African Ebola epidemic made 
painfully clear: what is needed is a viable healthcare system that can respond to not only a 
serious epidemic but also the less news-worthy illnesses that people experience in day-to-day 
life.21  
 What can we say about the kind of infrastructure that global malaria control programs 
construct? They construct a surveillance system that cannot be leveraged for other diseases 
(UCSF Global Health Group). They construct a pharmacovigillance system that produces 
patchwork data about “official” drug networks but knowingly neglects to attend to illicit and 
parallel markets of pharmaceutical usage (Laboratoire National de la Contrôle des 
Médicaments). They provide pharmaceutical surveillance teams that evaluate pharmacy practices 
in the rural regions of Senegal where many health clinics run without pharmacists (National 
Malaria Control Program and USAID’s President’s Malaria Initiative). They construct a vision 
of a pathway from the genetic engineering of yeast to the large-scale production of semisynthetic 
antimalarial drugs and distribution through public funds to countries’ National Malaria Control 
Programs (The Artemisinin Project). In the place of robust public health infrastructure in many 
parts of Senegal, one can find a very robust infrastructure to identify and treat malaria. 

Methodology 
Constituting the global health fight against malaria, as I do in my research, is active and not 
passive work, an act of delineating ecologies. There are regulating, funding, and research 
organizations; there are public health workers and their structures, political advocacy groups, and 
nongovernmental and civil society organizations; there are pharmaceutical companies, resource 
extraction and distribution networks, and formal and informal drug sellers; there are the sick and 
their families. These communities and individuals often hold more than one of these identities at 
once and are linked by this object of concern: malaria. I have found it helpful to think about this 
group of individuals and communities as a “global assemblage,” to indicate the “inherent 
tensions” within it: “global implies broadly encompassing, seamless, and mobile; assemblage 
implies heterogeneous, contingent, unstable, partial, and situated” (Ong and Collier 2005:12). In 
the case of the contemporary global health fight against malaria, the global is the concept of 
malaria – its microbiological ontology – and the solutions that are directed toward solving the 
problem as microbiologically framed. The treatment, diagnosis, research, and tracking of malaria 
on a global scale are made up of practices of approximation and proximal relationships, of near 
misses and contiguity.  
 To track the near misses inherent in of global flows of malarial capital, technology, and 
knowledge, I conducted extended ethnographic research in multiple sites in and around Dakar, 
Senegal. Over the course of fourteen months from 2011 to 2014, I worked with the National 
Malaria Control Program, a molecular biology laboratory at the Aristide le Dantec Hospital, the 
Laboratoire National de Contrôle des Médicaments, the Institut de Récherche pour le 
Développement, a public health clinic in the Dakarois neighborhood of Ouakam, and a 
                                                
21 This has been a common refrain of many journalists and social scientists (Farmer 2014; Whiting and 
Edlund 2014; Ferme 2014).  
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community-based organization in the suburb of Guédiawaye. I accompanied this research with 
open-ended interviews, in person and over Skype, with American, Italian, and Luxembourger 
scientists with different stakes in the global health fight against malaria, and I attended Roll Back 
Malaria board meetings and visited production sites in the San Francisco Bay Area, USA; 
Nairobi, Kenya; and Garessio, Italy in the manufacturing pipeline of artemisinin.  

Organization of the Dissertation 
The dissertation weaves together the narrative and analytical threads of two intersecting groups 
of people: those invested in designing interventions whose experiences are very far from Senegal 
and those who work and live in the context of the often-insufficient health infrastructure in 
Senegal. I explore the ways that the Gates Foundation and its allies envision the future of global 
health, and a constant through my dissertation is the question of how to achieve health on the 
global scene in a “more democratic and equitable manner” (Geissler 2011). 

In the second chapter, “Treatment: Legitimacy and the Pursuit of Evidence,” I show how 
there was nothing inevitable about the choice of artemisinin as the frontline treatment for 
uncomplicated malaria, and I examine the kinds of dissent that exist on the part of malariologists 
and other global health experts on the concept of “global health.” With the fear of antimalarial 
resistance and legacies of self-treatment of malaria in Senegal, I investigate two sectors outside 
of the formal fight against malaria – the study of herbal medicine (phytotherapies) and the 
parallel pharmaceutical market – and the arguments leveraged by those participating in them. 
The third chapter, “Markets: Artemisinin and the Making of Global Health,” shows the other side 
of legitimizing treatments through the production of global markets. Delving into the narrative 
and “global pathway” of the public-private partnership around the Artemisinin Project, I track 
how the object of semisynthetic artemisinin invokes certain forms of ethics-making for those 
engaged in the production of semi-synthetic artemisinin – from laboratory in Emeryville, CA to 
pharmaceutical factory in Garessio, Italy. Invested in using “capitalism for good,” scientists and 
administrators of this pathway provide a critique of international health governance as-it-exists 
and put forth their own vision of humanitarianism, which explicitly ignores the problem of 
infrastructure.  

Investigating the proximities and ecologies that malaria produces, the fourth chapter 
attends to practices of malarial diagnosis in Dakar, Senegal and its banlieue (suburbs). 
“Diagnosis: Approximating Malaria” focuses on the modes of producing evidence and different 
actors’ attempts to secure legitimacy. Examining practices of diagnosis-making in local health 
clinics and people’s experience of the disease in Dakar, I show how ambiguity is a constant 
companion to the local health fight against malaria. The fifth chapter, “Data: Performativity and 
the Senegalese Data Retention Strike,” shows how local participation in regimes of health data 
production does not necessarily guarantee the provision of health care to a country’s citizenry or 
the provision of social security to those who produce the data. Health workers in Senegal 
withheld routine patient data from the Ministry of Health from 2010 to 2013 to bring attention to 
the unequal distribution of resources and accessibility to sustainable employment. Analyzing this 
strike and the labor of health data production, we can see how producing health data is now as 
important as providing care, and that such production is integral not only to health but also to 
national governance in countries that receive global health aid.  
 I want to take this space to emphasize that this is a narrative about a recent turn toward 
eradicating malaria and what this turn looks like in the spaces where malaria exists as an object 
of concern. Although there are many ramifications about the way that this effort has been 
undertaken in the last two decades and although using malaria as an example of how to think 
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about current global health governance is important, it is also important to remember that the 
people that populate this story are invested in the health of neglected populations of the world. 
Those whose stories I tell here — public health officials, scientists, aid workers, community 
health workers, donors — have worked hard and tirelessly on leveraging the system for the 
benefit of those frequently overlooked. Although the system itself restricts possibilities, many 
individuals working within it constantly search for ways to open them up.  
 Nor do I mean to indicate that it is not vitally important to invest in malaria research and 
intervention. There has been very important and steady pharmaceutical research in malaria, 
including the story of the Gates funded Artemisinin Project investigated here, that has allowed 
the cost of antimalarials to decrease in the last two decades, which is certainly not the case with 
other diseases that overwhelmingly impact vulnerable populations, most strikingly seen in the 
case of multidrug-resistant tuberculosis (Keshavjee and Farmer 2010; Koch 2013). Rather, with 
this text, I lend my voice to a chorus of social scientists that reminds “everyone over and over 
that without attention to social conditions, technology is useless” (Fischer 2013:349). 
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INTERLUDE: Situating the Anthropologist 
 
In the last taxi back, the last time I made the trip from Guédiawaye to Hann-Mariste in 2014, the 
sun was brilliant and everything came into sharp focus. The winding roads, falling apart by the 
minute, dirty water pooling and women in beautiful long skirts lifting, ruffling them up as they 
pass swiftly above, buses crashing through them, spraying water in every direction, kids with 
dirty shirts falling off their shoulders scurrying out of the way with their big, empty, yellow 
plastic bowls, eyes up, eyes full: Toubab! Cadeau, toubab! And suddenly, the taxi takes us out of 
the dusty, beige buildings and the sun shines down on the marshlands that separate this part of 
the banlieue and the city. All the green of the patches of mini-farms separated by walls made of 
used plastic bags, a man carrying water in a yellow square jug on his head, and the baobabs are 
interspersed in the marshy grasses and then there are the green, green trees and light-rippled 
water. Birds circle and the grasses lean leeward, while the haze of recently burned garbage hangs 
and drifts on the horizon. The palm trees droop and a car rapide spews carbon. A few scattered 
buildings border the marshland, some well-kept and well-used, some just emerging. On the other 
side of the marshes, Parcelles Assaines is expanding, new construction morphing and protruding 
like some Miyazaki cartoon creature. Traffic strikes, and we wait to get to the round point where 
drivers may drive into on-coming traffic or drift onto sidewalks or honk at others until they can 
smoosh in before their turn, anything but use the traffic structures the way they were designed. 
On the side of the road, (mostly) men sell carefully measured amounts of nuts and kiwis and 
oranges in endless plastic bags. Or else they’re selling blenders or perfect ceramic bowls or 
Chelsea football tracksuits for toddlers and other things you’d be hard pressed to find anywhere 
else in town. The marchands ambulants will either be selling the same thing as nine out of the 
ten others, or they will be selling something you’ll never find again. We are pressed in on all 
sides by horse-drawn carriages and Ndiaga Ndiayes and BMW 4x4s as mottos weave in and out 
of cars and taxi men honk at them with jealousy. I’m now so accustomed to taxi men who find it 
is their natural right to have right of way in every traffic scenario conceivable that the few times 
that I’ve been in a car with one who gives right of way, I’ve felt impatient by the time lost. Now 
we are past the round point, into the dusty, windy roads around Hann-Mariste, up the big dirt 
road hill on which the ancient, MacGyvered Senegalese cars stall when traffic brings them to a 
halt. A Jongué advertising event blasts mbalax music loud enough to have a dance party, but no 
one is there – a couple of older men yell over the music in intense discussion to the right. The 
huge electric man structures near my apartment sing their buzzing song as we near my drop off 
and I say my goodbyes to the taxi man as I flow into the street and for the last time make my way 
to my apartment.  
 

* * * 
During my fourteen months living in Dakar, scattered over three years, I lived in three different 
parts of the city. First, in 2011, I lived with a Wolof family in the neighborhood of Mermoz, in a 
house they shared with my host mother’s extended family. My host father worked at the 
university, and the comfortable house was very close to the scholarly center where I spent the 
summer as well as to a beautiful stretch of beach from which you could see the Madeleine 
Islands. While living in Mermoz, I mostly traveled the city by foot, walking to the West African 
Research Center, to the university, to the Ministry of Health, to the Olympic swimming pool. 
Trips to downtown Dakar – or “Plateau” – to biologists and hospitals were made by taxi.  

In 2012 and 2013, for the bulk of my research, I lived in the neighborhood of Ouakam, 
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which was further north on the Dakar peninsula – further from downtown and further from the 
university. I lived with two young female professionals – the sisters-in-law of a good friend of 
mine from Boston – who were from Kinshasa but had lived in different parts of Senegal for most 
of their lives. Our apartment was on the third floor and spacious, with a balcony extending 
around almost the whole thing. Looking out from our balcony, you could see the enormous 
African Renaissance Statue beyond the dusty roads in front of our apartment building and the 
rows upon rows of unfinished villas that filled the land between there and the ocean. Ouakam felt 
instantly more alive than Mermoz – with uncontrollable energy that spilled out in the market that 
was the main route into the neighborhood, in artists’ shops and on building walls that were filled 
with bright colors, in the winding, narrow streets that savvy taxi drivers often attempted to use to 
by-pass the busy market street. I had an on-going battle with the different bus schedules – the 
Dakar Dem Dikks, the Tatas, the Ndiaga Ndiayes, the car rapides – and sometimes succeeded. 
But if I felt I needed to be on time for a meeting, I hailed a ubiquitous taxi to make the trip. 
Getting around by foot was no longer an option, except to hike up the wooded hill to the 
lighthouse or down to the beautiful hidden beach to the north of it, which were sweet reliefs to 
the dusty sand that covered the neighborhood.  

For a few months in 2014, I lived in the eastern Dakar neighborhood of Hann-Mariste, 
which was far away from everything in Dakar but was one of the few neighborhoods covered in 
green. I lived in an apartment with other researchers from the US and the UK and had running 
water that worked in the middle of the day. It was during this time that I was working with a 
community-based organization in peri-urban Dakar, and the drastic difference in the quality of 
my living quarters and those of the community for which I was working was often jarring. As 
shown above, the trip from Guédiawaye to Hann-Mariste was only eight kilometers but ran 
through wildly different ways of living in Dakar.  

My research in Dakar took me all over the city, as I traveled by foot, by bus, and by taxi 
to get to my different field sites. First, I worked with the National Malaria Control Program, 
spending much of my week in their offices in Fann from January until August of 2013 and 
accompanying the team on field visits in the regions of Tambacounda and Sédhiou in eastern 
Senegal. Second, I worked with a molecular biology laboratory at the Aristide le Dantec 
Hospital, one of the main teaching hospitals in Dakar. There, I spent time in the laboratory with 
those studying antimalarial resistance, attended seminars with scientists, and conducted 
qualitative interviews, over the course of my three stays in Dakar. Third, I spent a month at the 
Ouakam Public Health Center, observing clinical consultations, working in the center’s 
laboratory, and conducting qualitative interviews with different health workers. Finally, I spent 
three months working with a community-based organization in the suburbs of Dakar, working 
both as an intern and as an anthropologist, helping the organization write grants for funding and 
accompanying the director on his daily work. These immersive fieldwork stints were 
accompanied by qualitative interviews of others who worked in the informal pharmaceutical 
market and in antimalarial surveillance, along with those who had benefited from the health 
system in response to malaria.  

My fieldwork was purposefully multi-sited, as I was interested in understanding how 
malaria was conceived in different contexts in Dakar, as it morphed from the cause of the biggest 
burden on outpatient services in the public health sector from the perspective of health managers 
at the NMCP, to a wily and cunning parasite that must be constantly tracked for genetic 
mutations in the molecular biology lab, to a presence often difficult to pin down in public health 
clinics, to a problem entangled with other health problems and environmental conditions in 
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Guédiawaye. The representation of that slippery object of malaria was the subject of my 
research, and I structured my fieldwork in Dakar so that I could see the work that those 
representations of the disease – and of the parasite and the epidemiological problem – do. These 
representations define what interventions are possible.  

While conducting anthropological research in Senegal, I could not shed either my gender 
or my skin, and being a female toubab was alternatively a boon and an obstacle for conducting 
fieldwork. In many sectors, my positionality provided me with incredible access to information. 
Indeed, the speed and ease by which I was trusted in scientific and medical contexts was at sharp 
odds with how I was read in scientific contexts of my research in the US. I endeavor to be 
worthy of such trust.  
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CHAPTER TWO: TREATMENT 
Legitimacy and the Pursuit of Evidence 
 
In February 2015, Aicha, Ahmed, and I sit in plastic chairs in the outdoor courtyard of Oumar’s 
house in Guédiawaye in peri-urban Dakar, Senegal. Oumar shares this house with his second 
wife, Fatou, along with their children, his mother, and his brother’s family. Children are yelling 
and running around the courtyard as Fatou and neighborhood women wash clothes in big, 
brightly colored plastic pails, laughing and chatting. Oumar and Fatou’s three-year-old daughter, 
Mariama, was startled by the sheep that had wandered into the courtyard off the street this 
morning, so the other children are bleating at her as they chase her around the courtyard. 
Meanwhile, Aicha is eying me skeptically. Oumar has commanded one of his nephews, Ahmed, 
to help me communicate with Aicha, a neighbor who does not speak French, about malaria and 
malaria treatments, and Ahmed is not happy with this arrangement. He would much rather be 
watching football.  

Aicha explains the value of Artemisia tea, which she received from Oumar, for treating 
malaria. Her son suffered from malaria this past rainy season – Aicha knew it was malaria 
because it was so close to the rainy season and because he refused to eat and his body was 
extremely hot to the touch. She often comes to Oumar when a family member is sick, and 
neighbors frequently come to him to ask for money for their medical and education costs. In a 
neighborhood where most people do not have regular employment, Oumar’s neighbors often see 
him as a resource for certain mundane needs, and he is obligated to help others pay for the social 
services they cannot afford themselves. Nio far is the Wolof phrase for “we are together” – a 
phrase that also circulates in its French form: nous sommes ensembles – and it signifies a contract 
of reciprocity that structures many social and familial circles in urban and peri-urban Dakar. 
Because most social services in the public sphere are not free, many rely on these nio far 
networks in order to pay for school fees, medical costs, and transportation, among other basic 
needs, and it often happens that one person’s salary will support an elaborate social and familial 
network in this way. When Aicha came to Oumar for financial help to bring her son to the 
hospital to get treated for malaria, he gave her dried Artemisia annua leaves to try first. She 
prepared the tea the way she would ataaya, which is made with Chinese green leaf tea that you 
can buy at any corner store boutique and is consumed multiple times a day.22 It was very bitter, 
she said, but her son recovered remarkably quickly and went to school the very next day. What 
she did not use to treat her son, she passed on to her cousins, who also started feeling better 
quickly.  

Until ten years ago, the self-treatment of malaria was the norm in communities like this 
one and was even encouraged by the public health system. Chloroquine was cheap and available 

                                                
22 The tea ceremony, or ataaya in Wolof, is an important part of social life in urban and peri-urban Dakar, 
and it is an elaborate process of warming coal to boil water in a small teapot, seeping the green tea and 
mint leaves, pouring tea back and forth between small glass cups, adding copious amounts of sugar, and 
repeating the whole process at least twice. This tea is often prepared after meals and takes a long time to 
prepare, and invitations to share tea result in long conversations and are seen as important opportunities to 
create and maintain nio far networks. It is also often seen as a visual representation of the unemployment 
problem, as young men are seen as “lazy” through their public preparation and drinking of tea “all day” 
(Ralph 2008). As many advocates of Artemisia annua tea insist that the plant should not be boiled nor 
should sugar be added lest the tea lose some its potency, there has been some anxiety on the part of local 
advocates about how Artemisia tea use does not map neatly onto the ataaya ceremony.  



 26 

at pharmacies and corner store boutiques, and the hallmark symptoms of malaria – particularly 
alternating fever and chills, headaches, and an upset stomach – sent people to grab the 
pharmaceutical as soon as the symptoms appeared. The wide availability of the drug and its use 
as a monotherapy23 – both as treatment and a prophylaxis – has often been pointed to as 
contributing to the spread of falciparum malaria’s resistance to chloroquine (Verdrager 1986; 
Trape 2001). To avoid a similar fate for artemisinin – the current frontline treatment for 
uncomplicated malaria – the WHO has promoted, since 2007, a strict protocol of prescribing 
artemisinin only when a diagnosis is procured and of using it only in combination with other 
antimalarials. In Senegal, particularly since rapid diagnostic tests (RDTs) were established as an 
official part of the country’s antimalarial strategy in 2007, the National Malaria Control Program 
(NMCP) and its allies demand that the Senegalese people use official modes of treating malaria 
rather than self-treating. The NMCP encourages the Senegalese people to go to public health 
facilities for an official diagnosis and to buy officially recognized artemisinin-based combination 
therapies (ACTs), with the goal of forestalling the possible spread of artemisinin resistance 
within the country’s borders. The NMCP spends a lot of its efforts educating the population on 
the proper means of treating malaria, in graphic novels or in songs composed by its global star 
Youssou N’Dour or in street-side billboards, telling them repeatedly to go to public health 
centers at the first sign of symptoms they think signify malaria. As a result, self-treatment has 
been framed as morally bad, and the public health system demands behavior changes from the 
Senegalese people. Aicha is quick to tell me, on the heels of explaining the benefits of Artemisia 
tea, that when she and her family get sick, they normally try to go first to the hospital, that she 
does not use any other phytotherapies, and that she does not buy pharmaceuticals from informal 
markets. Artemisia tea is different.   

Oumar, in whose courtyard we sit, is the director of a community-based organization in 
peri-urban Dakar, and he has created a partnership with a European NGO – which I call the 
Organisation pour les populations vulnerables (OPV) – to distribute and test the efficacy of 
Artemisia tea. Like other NGOs and the public malaria control projects funded by global health 
aid, OPV has made it a key strategy to incorporate local opinion leaders into their development 
projects. Getting Oumar and his colleagues on board with their project, OPV has provided loose 
leaf Artemisia annua that has been cultivated in Europe for structured, but informal, “clinical 
trials” on the effects of the tea on children’s health, particularly during the rainy season. In 2014, 
the European NGO also helped create an Artemisia dispensary that includes a biological 
laboratory to test parasitemia – the number of malarial parasites in a specified amount of blood – 
before, during, and after consuming different versions of Artemisia annua and Artemisia afra. 
This work is part of a larger network of international scientists and advocates who aim to bring 
scientific legitimacy to the use of whole plant Artemisia therapy – whether through infusions 
(which brings with it preconceived notions about Chinese phytotherapy) or through a dried 
powder form.  

At the heart of this work are contestations about what constitutes evidence of the 
treatment of malaria and what the goal of health interventions and development in general should 

                                                
23 The term “monotherapy” indicates that a pharmaceutical drug contains only one active agent. Diseases 
like malaria become resistant to monotherapeutic pharmaceuticals much more quickly than 
pharmaceuticals that contain more than one active ingredient (“combination therapies”). In the case of 
combination therapies, the disease has less opportunity to mutate to deal with multiple onslaughts (as 
different antimalarial pharmaceuticals have different mechanisms of action that address different aspects 
of the parasite’s duplication processes and life cycles) rather than just one.  
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be. Additionally, they argue, through their connections to communities through organizations 
like Oumar’s community-based organization in Guédiawaye, that they are closer to the 
vulnerable populations at the center of global malaria discourse as well as closer to the problem 
of malaria as it actually exists for those who live with it year to year, emphasizing that this 
institutional proximity lends legitimacy to their solution to the problem of malaria.  

Producing Legitimacy, Asserting Causation 
Following the brief history of efforts for controlling and eradication malaria in the introduction, 
this chapter focuses on what makes a legitimate treatment of malaria in an era of fear of rapidly 
spreading global antimalarial resistance24 to artemisinin, and in the wake of more than half a 
century of malaria control efforts in Senegal. Looking at research on artemisinin resistance and 
regulation of artemisinin distribution and quality, this chapter investigates the politics of 
pharmacological research and the regulation of treatments in Dakar, Senegal. In spaces of 
informality that fall outside these official structures’ purview – in the quest to legitimize the use 
of Artemisia tea as a malaria treatment and in the informal markets of pharmaceutical 
distribution – people contest meanings of malaria, health, and the goals of international 
development. As the evidence drops out to support vigorous surveillance of antimalarial 
pharmaceutical usage in Dakar, we might ask what is abandoned when so much infrastructure 
and labor is scaffolded around such surveillance.  
 Malaria is more than the plasmodium parasite that is assigned the causality of illness. It is 
people’s proximities that determine their experience of the illness, their likelihood of recovery, 
and whether they will experience the illness again. The parasite is entangled in the social, 
economic, and political conditions of its human host. These conditions determine individual 
experiences of the disease and in the revamped global health fight against malaria, the context is 
acknowledged – as we discussed in the introduction – but not incorporated in large-scale 
interventions on the disease. As many have emphasized elsewhere, in the era of chloroquine and 
DDT, the magic bullet solution to malaria did not work as a long-term solution to malaria in 
locations where they were wielded alone because these proximities were ignored (Packard 1997, 
2007; Cueto 2007; Nájera et al. 2011).  

To approach the question of legitimacy and pharmaceutical logic, I will place this study 
within the context of the scholarship of marginality and the informal in different African 
contexts. Then, we must look at a history of public health interventions on the microbiological 
agent of malaria in the twentieth and twenty-first centuries through the histories of antimalarial 
pharmaceuticals and the role of antimalarial resistance in that discourse. Looking at the 
production and adoption of quinine, chloroquine, and artemisinin as legitimate treatments for 
malaria on a large scale, I investigate the racialized and economic discourses that have been 
embedded in antimalarial control programs. Finally, I will explain the goals and ethos of a global 
network of biologists, pharmacologists, and advocates of the use of Artemisia annua itself, rather 
than a pharmaceutical extract, as a treatment of malaria that aims to by-pass the problem of 
potential resistance altogether.  

Informality and the Margins 
“Informality” and its invoked opposite “formality” are both useful terms and obstacles for 

                                                
24 As I will discuss further in this chapter, although “resistance” is the term often used in the literature 
about decreasing rates artemisinin efficacy, the definition of “resistance” with regards to artemisinin is 
contested.  
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thinking about the contours of the research and distribution of malaria treatments in Dakar, 
Senegal. There are activities and epistemologies that are distinctly outside of the purview of the 
Senegalese National Malaria Control Program and its public and private allies, and in such a way 
it can be helpful to think about these activities as on the margins or outside the “formal” malaria 
sector. Because of the history of the French colonial delegitimization of indigenous medical 
practices, mentioned above (Ngalamulame 2004), this division of state-approved “formal” and 
not state-approved “informal” malaria practices is entangled in histories of inconsistent 
governmental disregard and outright repression of these practices. Most importantly, thinking 
about these malaria activities – like the unregulated pharmaceutical market and the scientific 
advocacy for Artemisia tea – as “informal” because they are outside of the NMCP’s routine 
activities or outside the World Health Organization’s protocols for managing malaria points to 
the ways that certain realities do not speak back to the top-down models that the Global Fund, 
USAID, and other multilateral health development funding agencies instate. However, the 
duality that the concept of informality invokes also reifies concepts of legitimacy. When 
elucidating the work involved in the legitimization of certain treatments and modes of 
distribution over others, the split of in/formality oversimplifies the ways that people understand 
and treat illness in Dakar, where phytotherapies and the unregulated pharmaceutical market 
signify widely varying things for the local population. 

“Marginality” and “informality” have come into question in relation to economic 
ventures and what defines the “state” within very different African contexts. With extreme 
unemployment and underemployment in the realm of officially “licit” jobs, participation in the 
informal market becomes extremely important for populations trying to support themselves and 
their families. Looking at workers in the “informal market” in Accra, Ghana, Keith Hart (1973) 
was the first anthropologist to investigate this sector as a means to underscore the fact that much 
lies outside scholarly views of the economy, and he sought to depathologize work in sectors that 
may not be strictly licit. With respect to the health fight against malaria in Senegal, the framing 
of illicit versus licit trade simplifies this complicated economic situation in the name of 
regulating antimalarial drugs, the aim of which is to restrict the spread of parasites that are 
resistant to frontline drugs. The informal market is deemed too difficult and complex to be 
regulated by public health officials and thus continues to be perceived as “outside” the public 
health fight and is in many ways maligned. The technocratic development schema continues to 
reign in an attempt to address the problems of restricted access to medicine and services,25 and 
yet it fails to bend and address the conditions such as they are.  

Another essential piece for thinking through the question of marginality and illicitness in 
the African context is Janet Roitman’s (2004) ethnography of coupeurs de route (road bandits) in 
the Chad Basin. Roitman analyzes shifts in conceptions of valid wealth production, shifts in 
targets of regulatory authority, and the activities of la population flottante in the Chad Basin as 
essential to the maintenance both of the Cameroonian state and of local social life. Attempting to 
provide a counterpoint to the widely used concept of the weak state on the African continent, she 
investigates various practices and populations in the Chad Basin that are often described as 
marginal – such as debt or la population flottante – contemporaneously and historically. Her 
argument is that the activities in these sectors, which are often described elsewhere as part of an 
“informal economy” and as such being “beyond the state or even antistate,” are actually essential 
                                                
25 The decentralizing Bamako Initiative was instated in 1992 in the health system Senegal as a means to 
ensure that the Senegalese population had access to essential medicines, thus the distribution of 
pharmaceuticals became the central goal of the public health care system.  
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to the maintenance of the Cameroonian state (Roitman 2004:19). In a time of indebtedness on a 
macro scale because of the legacies of the structural adjustment programs of the 1970s and 
1980s, the population flottante took over as the primary target of regulatory authority, a position 
that was occupied by the slave during pre-colonial and colonial times. New scaffolding was 
thrown up around the activities of coupeurs de routes that lent new power to the state, and the 
economic power of the state was also augmented by the real gains that were produced in the 
border regions that outstripped the gains made by urban industry. In this way, the economic 
activities of these marginal populations became an integral part of state making in Cameroon. 

In the realm of the parallel market of pharmaceuticals, the Islamic Sufi order of the 
Mouride brotherhood (or the “Muridiyya,” from the Arabic murīd, meaning “one who desires”) 
is extremely influential in Senegal (Fassin 1986; Patterson 2009), as it is for the circulation of 
goods on the parallel market in general. The Mouride brotherhood’s influence on the parallel 
market and the state’s historically hands-off approach are visible in the thriving market between 
Senegal and the Gambia created by the brotherhood in the 1970s (Fatton 1986; Boone 1994). 
The relationship between the postcolonial Senegalese state and different Senegalese Sufi 
brotherhoods has frequently been one of mutual legitimization, and many scholars (Villalon 
1995; Diouf 2013; Diagne 2009) argue that the cooperation between state and religious orders is 
one of the main reasons for Senegal’s political stability. Because of their mutual dependence, 
there are ways that the Senegalese state allows limits to its sovereignty in spaces that are 
decidedly Mouride, like its religious capital of Touba and its large market of Keur Serigne Bi 
(“the home of the marabout”26) in downtown Dakar. Although state authorities occasionally raid 
Keur Serigne Bi and other markets where informal pharmaceutical traders work and seize 
counterfeit pharmaceuticals, closing down the market or attempting to regulate the Mouride’s 
informal trade in general is not seen as a viable option because of the delicate partnership 
between state and religious entities (Diallo 2014). 
 The economic power of the Muridiyya is an important balancing force in Senegal, both 
legitimizing the Senegalese state and limiting its power over the Senegalese people. Historically, 
the Tijani27 brotherhood has dominated political life in postcolonial Senegal. However, Léopold 
Sédar Senghor and presidents since him have struck partnerships with Muridiyya caliphs to 
recognize each other as the political and religious leaders of the country (Audrain 2004), carving 
out space for each other in the political and spiritual management of the postcolonial country. 
The Muridiyya’s powerhouse economic ventures also have provided economic legitimacy to the 
country. This first began with the important role the brotherhood played in the development of 
the agricultural sector with the cash crop of groundnuts during the colonial period, when French 
colonial forces gave up attempts to restrict the Muridiyya and instead granted the brotherhood 

                                                
26 A marabout is a Muslim leader and teacher, and the term is used to describe various kinds of Muslim 
leaders in West Africa. In Senegal, marabouts often combine Islamic philosophies and practices with 
other spiritual practices, for example making amulets for their followers with pages of the Qur’an folded 
within them. In Senegalese Muslim brotherhoods, there are marabout hierarchies, because some 
marabouts are more revered than others. This is particularly visible in the Mouride brotherhood’s Caliph, 
which has been a position passed down to the sons and grandsons of the brotherhood’s founder, Cheikh 
Amadou Bamba Mbacké, since his death in 1927.  
27 The four main Muslim brotherhoods of Senegal are the Qadiriyya, the Tijaniyyah, the Muridiyya, and 
the Layene brotherhood. The Tijaniyyah has the largest membership despite the fact that the Muridiyya is 
much more publically present, and the Tijaniyyah is stereotyped, both pejoratively and reverently, to 
produce the intellectual elite of the country.  
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large tracts of land to cultivate groundnuts and replace subsistence farming (Cruise O’Brien 
1975). The partnership between the Muridiyya and the French colonial authority established 
groundnuts as the country’s major export, which continued until a series of famines in the 1970s 
devastated production. These famines coincided with a drastic devaluation of groundnuts on the 
global market, cutting down their viability as a cash crop even further. As economic 
opportunities have decreased alongside the shrinking agricultural sector of the country, the 
Muridiyya has taken on a dominant role in the Senegalese diaspora, and remittances have 
become a major contributor to domestic development in Senegal. Estimates are understood to be 
underestimates because remittances most frequently travel transnationally via private money 
transfers between family members, but many scholars assert the importance of remittances to 
formal development of the country and the large role of the Mouride brotherhood in that market 
(Cruise O’Brien 1975; Tall 1994; Diouf and Rendall 2000).28 With the decentralization of the 
public health system in the early 1990s, remittances also have become key to maintaining local 
health infrastructure, as local health committees are charged with building and maintaining 
health structures as well as training and employing health workers (Blanas 2006; Foley 2008).  
 The informal is indispensable to the economic, political, and health sectors in Senegal, 
and it is central to the functioning of the country in general. With regards to health, the formal 
public health sector depends heavily on informal markets and informal capital flows, both 
because a large part of the population cannot access public health clinics geographically or 
economically and because health infrastructure in all forms is dependent on markets that are 
functionally outside of regulatory control, as discussed above. In practice, the interdependent 
relationship between informal and formal sectors in Senegal complicates global malaria 
governance’s goal of pharmaceutical and morbidity surveillance. In the promotion of what they 
call “rational medicine usage,” the Laboratoire National de la Contôle des Médicaments 
(LNCM) began monitoring the quality (contrôle qualité) of antimalarial pharmaceuticals in 2006 
largely with the funding of USAID and attempted to include informal markets in their 
monitoring efforts. They gave up the efforts in informal pharmaceutical markets as ineffectual in 
2009, both because it was seen as dangerous to enter these spaces29 and because they worried 
that including informal markets in their analysis would legitimize the markets and confuse 
consumers.  

Simple Tools and a Narrative of Eradication Dreams 
Thankfully there have been substantial gains in the battle to reduce and 
eventually eliminate malaria. However, there appear to be threats of resurgence, 
which could reverse hard-won progress ‘overnight’ or even make situations 
worse than before intervention scale-up [for example, resurgences in northwest 
Tanzania (Davis 2015) and in Senegal (Daniels et al. 2015)] As the systematic 
review by Cohen et al (2012) shows, the bulk of resurgencies (sic) that happened 
in the past were due to declining control programmes after initial success. Can 
we be sure our control programmes will not become weaker? If so how, OR how 

                                                
28 Estimates of remittances to Senegal vary widely precisely because those remittances passing through 
unofficial channels are difficult or impossible to track (Cisse 2011). A 2007 survey by the African 
Development Bank, which tried to take account of these unofficial channels, estimated remittances at 
CFA 823 billion (or US$1.4 billion), which was 19% of the country’s GDP (AfDB 2007).  
29 “They recognize you,” one LNCM representative told me in April 2013. They point to you and say, 
“That’s an intellectual.” 
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else can we avoid a malaria revenge? (Mharakurwa, GHDonline, 10/13/15) 
 

When the strategy is based on ephemeral methods such as drugs, biocides and 
bednets [the author’s emphasis], resurgence should be expected when the effort 
falters. But if durable methods are added to the strategy, the resurgence can be 
reduced or eliminated. These durable methods include permanent elimination of 
breeding sites near human habitation, and permanent housing improvements 
including closing of eaves and metallic screens on doors and windows. These 
permanent, durable methods were all included in the early successes against 
malaria, and are needed if we are to succeed in Africa. (Jobin, GHDonline 
10/13/15) 

 
In these selected responses from a recent exchange between malariologists on the online global 
health forum “GHDonline,”30 we can see a common warning about the current global health 
fight against malaria: “drugs, biocides and bednets” have helped us gain unprecedented success 
in limiting transmission and cases of malaria in the last 15 years (UNICEF and WHO 2015), but 
the lessons learned from earlier efforts to eradicate malaria during the 1955-1969 Global Malaria 
Eradication Program still must be learned. Technological fixes – like dichloro-diphenyl-
trichloroethane (DDT) in earlier efforts and long-lasting insecticidal nets (LLINs) in the current 
effort – must be accompanied by long term economic, social, and environmental development in 
order for those successes to sustain. These technological fixes disrupt malaria transmission, but 
malaria has a way of rebounding, often more dangerously than before.  
 Here, following the brief introduction to the topic in the previous chapter, I would like to 
construct a historic narrative of the how malaria has been treated pharmaceutically as a means to 
understand shifts in how the disease has been perceived and what kinds of meaning it took on as 
an object of international and later global concern. In this way, we can delve into the proximities 
that global malarial institutions have created in the past and create today. Through the historical 
context of the current discourse and political constellation that comprises the global health fight 
against malaria, I focus both on the resonances with the past and what is new about the current 
constellations of power, knowledge, and capital that frame a disease of poverty. I argue that it is 
through the study of the ways that certain pharmaceuticals became its era’s “magic bullet” that 
we can understand the discourse of “global malaria” that is produced by global health institutions 
like the WHO, the United States Agency for International Development (USAID), and the 
Global Fund to Fight AIDS, Tuberculosis, and Malaria, and the ethics and values that travel with 
that discourse. The goals of this discourse are to unite heterogeneous institutions by a common 
goal, to promote harmonization in efforts to control and eradicate malaria, and to advocate for 
the cause of malaria in public and private forums. Directly under the surface of this global 
discourse, however, are contested meanings of malaria, health, and development – and in 
Senegal, these contestations are particularly visible in spaces outside the purview of official 
institutions.  

 In the colonial era, there were two converging racialized discourses about malaria: first, 
that it was a disease that disproportionally impacted colonists in the tropics and second, that it 
was a disease of an internal “backward other” in those countries in Europe and North America 
that were endemic until the mid-twentieth century. Caught up in the “Southern Question” in Italy 
                                                
30 GHDonline is an online community with the goal of “improving health care delivery through global 
collaboration.” 
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in the nineteenth century, malaria became the “root cause for southern economic backwardness” 
(Snowden 2006). In the colonies, it was seen as one of the main reasons why West Africa was 
dubbed the “White Man’s Grave” and why European colonists understood themselves as 
“racially incapable of surviving the African climate” (Curtin 1990:63). Many scholars (see 
Cohen 1983; Curtin 1998; Roy 2013) argue that the use of pharmaceutically isolated quinine – 
not only as a treatment but also as a prophylaxis to protect against malaria – by the British and 
later the French during their empire building was a main reason for the extensiveness of those 
empires in Africa and Asia. 

 Rohan Deb Roy (2013) explains how malaria and quinine came to define each other and 
delineate space for the other in the context of colonialism, as quinine was extracted from 
cinchona bark and an international pharmaceutical industry erupted around the treatment. As 
quinine extraction became integrated “within the wider colonial plantation economy,” quinine 
and the emerging pathogen of the malarial parasite “converged with unprecedented associations 
of malaria with colonial lands, landscapes and people” (Roy 2013:66). Cinchona bark had been 
used for generations in South America, particularly Peru, to treat fevers, and it was said to have 
been taken back and used in 1631 in Rome to treat “intermittent fevers,” a characteristic 
symptom of malaria involving cycling between chills and fevers. In 1820, Pierre Joseph Pelletier 
and Joseph Caventou isolated and named quinine from cinchona bark, along with the alkaloids 
quinidine, cinchonine, and cinchonidine. All four alkaloids are effective against malaria, but as 
mentioned in the introduction, when the Dutch took over the provision of cinchona bark to the 
international pharmaceutical industry by cultivating it in Java in 1890, quinine was established as 
the primary treatment, as Javan cinchona bark has a higher concentration of quinine (Achan et al. 
2011).  

 French colonial physician Alphonse Laveran discovered the parasite that causes malaria 
in humans in 1880. However, historians and anthropologists of malaria (Heggenhougen, 
Hackethal, and Vivek 2003:22; Hsu 2006:667; Packard 2007:35; Dalrymple 2012:45) often cite 
the characteristic symptom of intermittent fevers to make the claim that malaria has been with us 
for millennia, as illnesses recorded in the third century BCE in China and in the seventeenth 
century AD in Rome were said to be due to malaria. It is its recognition during the Roman 
empire that gives it its English name: malus aria in Latin via its Italian translation mal aria, 
meaning “bad air,” because it was commonly believed – until British colonial physician Ronald 
Ross, among others,31 proved otherwise in the late nineteenth century – to be spread through 
putrid and infected air. It was in the context of unequal international relations that medical 
knowledge about the malarial parasite and its mosquito host were constructed alongside the 
definitive treatment quinine and its extensive colonial pharmaceutical infrastructure. 

 In the era of quinine, in the colonies, the disease was seen mostly to impact colonists. 
Myron Echenberg (2002) and others have pointed out that endemic malaria in the colonies was 
not a target for colonial public health institutions in the 19th century, because it was assumed that 

                                                
31 A wide host of characters contributed to the discovery that the mosquito is malaria’s vector. In 1717, 
the physician Giovanni Maria Lancisi advanced the theory that mosquitoes spread malaria through their 
bites and gave malaria its current meaning (Ferroni, Jefferson, and Gachelin 2012). Armed with this 
theory, Lancisi recommended the draining of swamps in Italy as a means to combat the disease. A century 
and a half later, Laveran himself also suggested that mosquitos could host what he called Oscilliaria 
malariae in 1880, which prompted a large number of British and Italian researchers to search for the link 
between the parasite and the mosquito host, including Patrick Manson, Ronald Ross, Giovanni Grassi, 
Amico Bignami, and Giuseppe Bastianelli (Neghina et al. 2010).  
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the indigenous population did not suffer from the disease the same way that European and 
American populations did. However, it became clear over time that extended exposure to 
frequent infections of malaria led to the acquisition of a kind of immunity32 once you survived 
malaria at least once. Immunity does not guard against suffering from sickness when infected, 
but suffering lessens each time one is infected. This “immunity” means that over time malaria 
became understood as a childhood disease in countries where it was endemic, because it was the 
children and those who experienced malaria for the first time that endured the worst of the 
sickness. The stakes of losing this immunity are quite high: a community’s loss of immunity is 
the main reason rebounding malaria is so disastrous. Understandably, the question of acquired 
immunity is also extremely morally fraught, considering the fact that acquiring immunity 
requires experiencing malaria in the first place and that it is often children that experience the 
worst of it.33 

 Quinine as a treatment has quite adverse effects, at times worse than malaria itself, and it 
was not until chloroquine was synthesized by Bayer 1934 and promoted by the US as a treatment 
during World War II that a dream of global eradication was born. In the 1940s it was still 
prevalent in many parts of the US and Western Europe, and with the discovery of the insecticidal 
effects of DDT and the creation of an international organization for health governance (the World 
Health Organization) after World War II, the world became invested in lessening the disease’s 
burden internationally. This hope for eradication culminated in the WHO’s 1955-1969 Global 
Malaria Eradication Program, which resulted in a considerable reduction in the geographic 
distribution and rates of the disease but which ultimately collapsed when trying to eradicate the 
disease in Sub-Saharan Africa and Southeast Asia. With chloroquine, a cheaply synthesized drug, 
the hope of global eradication was born, but malarial resistance to the drug appeared first in 
Southeast Asia in 1957 and was widespread by the 1980s – at which point rates of malaria 
skyrocketed.  

 Sulfadoxine pyramethamine (SP) was promoted briefly in the late 1990s and early 2000s 
in Sub-Saharan Africa as the solution to chloroquine’s problem. However, resistance was shown 
to already have been present in West Africa by 1958, making it an inefficient treatment at the 
moment of implementation (Ndoye and Poutrain 2004). It is currently used at lower doses as a 
prophylaxis for pregnant women. The WHO instead turned to another drug extracted from a 
plant – artemisinin – promoting it, in combination with other drugs to slow down resistance, 
officially as its frontline treatment for uncomplicated malaria in Sub-Saharan Africa in 2001. 
However, implementation of this recommendation was extremely difficult for many reasons, not 
the least of which was the scale up of the pharmaceutical industry to produce enough artemisinin 
to suit the world’s needs. In record time, extraction companies and pharmaceutical companies 
took on the challenge, but the artemisinin market did not stabilize until 2012. This is more likely 
because of the increased number of pharmaceutical companies who came to join in artemisinin 

                                                
32 Immunity to malaria attacks is slow to develop and always incomplete, but immunologists believe that 
after surviving a single malaria attack, malades quickly acquire the “immunity to death” – that is to say, 
people acquire the ability to survive malaria after having it once (Langhorne et al. 2008:725). In Senegal, 
Trape and his colleagues (1994) show in their longitudinal study how even those who have lived in an 
endemic regions for their whole lives do not have complete immunity to the disease.  
33 As one public health official in Senegal explained to me in April 2013, while the resurgence of malaria 
was certainly a problem the public health system had to contend with, was it really a solution to the 
problem of resurgence to make sure people experienced malaria and were treated for it in order to avoid a 
rebounding malaria problem?   
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production than because of the influence of the BMGF-funded Artemisinin project to produce 
synthetic artemisinin, which did not come onto the market until 2014 and we will discuss further 
in the next chapter (Peplow 2016).  

 In the literature, artemisinin resistance was first recorded in 2008 in the same spot where 
chloroquine resistance began developing in the late 1950s – the Cambodian-Thai border (Noedl 
et al. 2008). Because of this, global malaria institutions have plotted a similar path for 
artemisinin resistance as unfolded with chloroquine resistance, and panic and urgency has been 
the name of the game since. This has been an urgency for new drugs, and the Malaria Medicines 
Venture (funded by a swath of international development agencies and foundations) has led the 
charge in pushing drug development forward. Also, there is an urgency for precise diagnosis of 
malaria to avoid overtreatment and the mandated use of artemisinin-based combination therapies 
rather than only artemisinin or its derivatives to slow down resistance. However, there is 
considerable debate about whether to call this “true” resistance. What has been recorded is 
slowed-down clearance rates of malarial parasites, but most argue that this should be called 
something other than resistance, perhaps “limited resistance” or “partial resistance” or “lowered 
sensitivity.” Because data from early clinical tests in China in the 1980s showed that 1-3% of 
falciparum malaria cases could not be treated with artemisinin from before its tenure as a global 
treatment, that cases exist in the current moment that artemisinin cannot treat should not be taken 
as proof that resistance exists (Gao Qi, personal communication 3/25/16). This debate over 
meanings calls into question the emphasis on precise diagnosis of malaria – often in situations 
where there is no access to other kinds of diagnostics – that the WHO demands of NMCPs and 
their health workers who work in the midst of ambiguities. I will discuss the politics of 
diagnostics further in chapter four.  

Il aime l’informel: Guédiawaye, Artemisia Tea, and the Search for Legitimacy 
The World Health Organization’s official stance on Artemisia tea is one of discouragement. The 
WHO argues that the dosage of the tea – and the amount of artemisinin that will be extracted by 
soaking the leaves – from plant material is impossible to standardize. Thus, the use of the 
treatment as a tea would encourage the malaria parasite to mutate to grow resistant to the 
pharmaceutical version of artemisinin, thus taking away our last weapon available to wield 
against malaria. However, many pharmacologists that study Artemisia annua argue that it is not 
only artemisinin that makes the plant useful as an antimalarial (Weathers et al. 2014; Naeem et 
al. 2014). In fact, Pamela Weathers and her colleagues argue, further, that the whole plant therapy 
is potentially better at treating malaria than the chemical compound of artemisinin and will delay 
or perhaps circumvent the problem of resistance altogether (Elfawal et al. 2015). Because there 
are many active chemical components within the extraction from the plant material, these 
components work together in synergy to clear out malarial parasites faster. Because there are so 
many active ingredients, the parasite does not have a chance to mutate to overcome all of them 
(Wagner and Ulrich-Merzenich 2009).  

One of the researchers at the molecular biology lab at the Dantec, Papa El Hadji Omar 
Gueye, conducted his doctoral research on the ex vivo chemosensibility of P. falciparum to 
Artemisia tea in Thiès, Senegal (Gueye 2013). His research was focused on testing the impact of 
Artemisia tea on Plasmodium parasites in blood samples of volunteers in Thiès. Additionally, 
along with his colleagues, he tested the in vitro susceptibility of in blood samples that had been 
gathered from research volunteers in peri-urban Senegal and put in a repository for additional 
testing (Gueye et al. 2013). He has been a part of local efforts to grow the plant locally and 
promote local usage of it. The World Health Organization has un pied lourd (“a heavy hand”) in 
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Senegal, another Dantec researcher told me in February 2013. This has made it difficult to get 
approval for projects like the one that the director of the European nongovernmental 
organization, OPV, tried to start in 2008 in the Kédougou region with the help of the company 
iron mining company ArcelorMittal to promote the local cultivation of Artemisia annua in one of 
the regions carrying the highest burden of malaria in Senegal.34 In the spring of 2014, Dantec 
researchers became involved in ALG and OPV’s project in Guédiawaye to search for scientific 
legitimacy and evidence to support the use of Artemisia tea as a treatment for malaria.  

Oumar, the director of the community-based organization mentioned at the beginning of 
the chapter, works in Guédiawaye, a populous suburb of Dakar, Senegal. He has spent more than 
three decades working to improve the living conditions of those living in Guédiawaye, ever since 
his family was relocated from downtown Dakar to the then-dry marshland of this northeastern 
coastal area in the late 1970s. Between the 1950s and the 1970s, colonial authorities and then the 
postcolonial Senegalese state implemented beautification and urban planning projects in Dakar. 
A key part of this strategy was to dislocate a large population flottante of those who had 
emigrated to Dakar over the early twentieth century and who had created spontaneous dwellings 
in the quickly developing urban center of Dakar. These deguerpis35 were relocated from 
downtown neighborhoods to places like Pikine (which eventually split into Guédiawaye and 
Pikine), Grand Yoff, and Parcelles Assaines (“the drained plots”), while urban planners created 
new neighborhoods downtown that largely benefitted state workers and other individuals of 
moderate income (Melly 2010; Vernière 1973). These areas where the deguerpis were relocated 
became zones of unregulated building as they also became the destination for the exponentially 
growing rural emigrants to the region throughout the latter half of the twentieth century and into 
the twenty-first. As Pikine and Guédiawaye were were dry during the Sahelian drought of the 
late 1970s and early 1980s, the regions now perpetually flood during the rainy season, and 
standing water is the norm in many neighborhoods of Guédiawaye throughout the year. Health, 
education, and municipal services were neglected in the early years of the development of Pikine 
and Guédiawaye, and they have been slow to catch up in the last couple decades. As Oumar is 
quick to state, Guédiawaye is “a village.”  

The CBO, which I call the Association Locale de Guédiawaye (ALG), was established in 
the late 1990s within Senegal’s quickly developing civil society sector, as international funding 
for nongovernmental organizations (NGOs) invested in social services skyrocketed. Since its 
establishment, it has been involved in many different state and non-state development projects 
intent on addressing problems in peri-urban Senegal. In the realm of malaria, ALG and 
organizations like it perform many of the community-level operations for the grants that Senegal 
receives from the Global Fund to Fight AIDS, Tuberculosis, and Malaria, through the oversight 
of either the National Malaria Control Program or the American non-governmental organization 
IntraHealth. ALG takes control of long-lasting insecticidal net (LLIN) distribution, health 
education, and health data collection on a community level, and thus is entangled in the global 
health fight against malaria. In the last few years, until 2014, Oumar’s organization had rented a 
building a short walk from his home, which housed his office upstairs, along with a conference 
room and a cyber café that often stabilized the organization’s logistical costs. The organization 
depends largely on grants from public and private funding organizations, and those working and 
volunteering with the organization are constantly applying to receive new funds. Soon after I met 
                                                
34 Kédougou is also where the large portion of mining operations in Senegal is located.  
35 In French, geographers and other social scientists refer to these populations as the “deguerpis” – those 
who have been cleared off.  
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Oumar, the costs for the electricity for his office skyrocketed, and he was forced to turn off the 
electricity because he could not afford to pay it. Temporarily, he now conducts his business from 
his home and the home of ALG’s treasurer.  

When I first met Oumar, his organization had been chosen to help advance the cause of 
Artemisia tea because of his role as benefactor and his role as what development agencies would 
call an “opinion leader” in his community, as his social status makes him an elder of his 
neighborhood and also grants him access to local political leadership. OPV – the European non-
governmental organization (NGO) at the center of a global network of pharmacologists and other 
advocates for the use of whole plant therapy as a treatment for malaria mentioned above – found 
ALG through its connections to another European NGO that had helped ALG set up a non-profit 
clinic as an alternative to public health clinics in his community. OPV was attracted by ALG’s 
successful track record in assisting in a wide range of social services – including establishing 
student registration and support services for handicap students in Guédiawaye, facilitating 
women’s enterprise opportunities, and the building of a septic pump system with the help of 
another European NGO to address the standing water that plagues many streets of Guédiawaye 
for much of the year. Also, I was to learn later from the Dantec scientists, the director of OPV 
“loves the informal,” and he turned to the community-based organization in Guédiawaye as a 
political statement about how to more responsibly address the needs of the most vulnerable 
populations.  

Conclusion: Parallel Stories, Dead Ends, and Postcolonial Entanglements 
Sitting their dim office in the quiet, shady neighborhood of Maristes in northeastern Dakar, 
agronomists Dr. Diatta and Mr. Diouf detailed for me the story of how their research project with 
the Senegalese government ended. In the early 2000s, the wife of then-president Abdoulaye 
Wade, Viviane Wade, began funding research on the medicinal plant Artemisia annua through 
her charitable foundation. Varieties of this plant have been used in China to treat fevers for 
millennia, and the plant is currently cultivated in Kenya, Vietnam, and China, among other 
locations, largely for pharmaceutical production. By 2007, Diatta and Diouf had helped develop 
a strain of the plant that could flourish in Senegal’s bassin arachidier (groundnut basin) 
ecological zone, which is much more arid than the plant’s native environment on the European 
and Asian continents.  

At that point, they turned in a proposal to Mme Wade to bring the project to the next 
phase, which already had the proposed financial support of a large company operating in 
Senegal, to pave the way for farmers in the bassin arachidier to cultivate Artemisia annua as a 
part of a more local economy of disease treatment. The second phase never came to fruition, and 
the two scientists explained to me that it was because a top official — who was French, Diatta 
was careful to point out — in the foundation convinced Wade that the project was not worth 
taking forward because of a new technique that was being used by a French pharmaceutical 
company to manufacture artemisinin semi-synthetically and which would by-pass the need for 
plant material altogether.  

This semisynthetic artemisinin was the product of the very Artemisinin Project that I had 
set out to study. In Senegal, it was expected to bring the price of high-quality, WHO-approved 
antimalarial drugs down to a tenth of their previous price, as well as stabilize the global 
artemisinin market. While Wade had previously seen Diatta and Diouf’s project as a way to 
secure high-quality drugs for the Senegalese population and, simultaneously, a way to open up 
space for a local economic engine, the semi-synthetic artemisinin project was seen to complicate 
any clear picture that Wade’s charitable organization had held for both therapeutic and economic 
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futures in Senegal. Diatta and Diouf also clearly read the reversal of support as an indication that 
Wade’s Frenchness and associated conflicts of interest that had gotten in the way of a health 
development project that had the potential to be more locally owned and could benefit the local 
population in more ways than one. Without the support of the president’s wife, their 
intervention-oriented research findings and plant strains have languished on their office’s 
shelves.  

As Diatta and Diouf’s experience shows, the process of launching, abandoning, or 
overlooking certain local health interventions is often arbitrary, but always politically charged 
and always presented as scientifically valid. In Senegal, health initiatives are always-already 
caught in debates about postcolonial entanglements, economic opportunity, and ownership. 
According to many of the health workers, public health officials, scientists, and local opinion 
leaders that I spoke with over the course of my fieldwork in Dakar, health initiatives that are 
launched in Senegal are tightly linked to research and development agendas that are decided 
elsewhere. For example, HIV prevalence in Senegal is 0.7% countrywide, and yet HIV/AIDS 
initiatives and private and public agencies to combat the disease are disproportionally high. One 
informant told me that “malaria is the HIV of Africa,” and that more international attention 
should be granted to fighting malaria.  

As described in the introduction, the global malaria governance that has emerged since 
2000 has largely promoted the development and deployment of “simple tools” to prevent, 
diagnose, and treat malaria: long-lasting insecticidal nets (LLINs) to prevent transmission of 
malaria from mosquitos, rapid diagnostic tests (RDTs) to diagnose malaria in resource-poor 
medical facilities, and artemisinin-based combination therapies (ACTs) to treat uncomplicated 
malaria and stem the tide of developing drug resistance. The true silver bullet, of course, is the 
anticipated perfect malaria vaccine – which is still somewhere on the horizon.36 
 Within this context of ambiguity, how are certain health interventions granted legitimacy 
over others? As Bruno Latour37 might frame it, how are certain arguments of causality stabilized 
long enough to produce an infrastructure for intervention around them? In The Pasteurization of 
France, Latour details how the research of many, including French chemist Louis Pasteur, on the 
nature of disease and its prevention led to the creation of a prevention-oriented French public 
health system in the late 19th century, which retrospectively was condensed and synthesized as a 
story of the natural progression of one man’s ideas to the “Pasteurization” of the health system. 
But Latour emphasizes that:  
 

An idea, even an idea of genius, even an idea that is to save millions of people, never 
moves of its own accord. It requires a force to fetch it, seize upon it for its own motives, 
move it, and often transform it. This vision of things poses no particular problem, except 
that it regards all the sites where a particular practice is diffused as made of autonomous 
agents rather than of inert masses passively transmitting a force (1988:16).  
 

Certain processes are not defined as causal purely by being robustly scientifically tested, but 
                                                
36 Excitement erupted in 2012 when it was believed that GlaxoSmithKline’s (GSK) RTS,S vaccine would 
finally provide the world with a true preventative cure for malaria. That excitement turned to frustration 
as it became clear that the RTS,S vaccine only reduced incidences of malaria among 5-17 month olds by 
50% and that it only was effective for 18 months after injection, and that the efficacy of the vaccine for 6-
12 week olds was even lower (RTS,S Clinical Trails Partnership 2012). 
37 As interpreted by Cori Hayden.  
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require many different actors to take up the fundamental idea themselves, long enough to create 
infrastructure around them.  
 In this chapter we have seen how the approximation of the problem of malaria that global 
institutions construct gets close to but often misses providing tangible and accessible solutions 
for those suffering from the disease in places like peri-urban Dakar. In the spaces between the 
problem-as-it-is-felt and the problem as it is addressed by official malaria discourse, people seek 
out workable solutions38 to the struggles they face through modes that are often outside state 
regulation. As self-treatment of malaria is officially discouraged by the public health system, the 
Senegalese people scramble to find affordable solutions to the seasonal, endemic problem when 
they recognize it in the symptoms of their children and of others to whom they are responsible. It 
is the global anticipatory fear of building resistance – of the rendering useless – of the 
pharmaceutical artemisinin that has led to the encouragement of strict health worker protocols 
for prescribing artemisinin-based combination therapies (ACTs) to malades39 in Senegal. The 
infrastructure that frames malaria diagnosis – to be investigated more carefully in chapter four – 
and treatment in Senegal is tethered to arguments about diminishing efficacy of the savior drug 
artemisinin. These arguments about resistance and causality are up for discussion, and yet they 
frame what constitutes legitimate means of treating malaria at the expense of those trying to find 
workable solutions to a problem that lingers and resurges. 
 In the next chapter we will see how the idea of the production of semisynthetic 
artemisinin was framed as a savior process within the context of the global health fight against 
malaria. While locally oriented pharmaceutical and agricultural projects like Diatta and Diouf’s 
stalled in Senegal, the engineering of yeast to produce the active ingredient of the frontline 
treatment for uncomplicated malaria stabilized a chain of causality long enough to build an 
infrastructure around it – the WHO’s prequalification scheme and a new purpose for a declining 
pharmaceutical factory in northern Italy – that planted the product of the idea into a 
pharmaceutical and commodity distribution infrastructure that has been the focus of global health 
institutions particularly since the implementation of the Bamako Initiative in the late 1980s and 
early 1990s.  
 
 
 
 
 
 
 
 
 

                                                
38 This is part of a larger trend in Senegal about “making do” in the wake of the economic disaster of the 
1980s brought on by the IMF’s structural adjustment programs. In Wolof, goorgoorlu indicates both 
someone (usually a man) who is trying his best to find enough resources to support his family in dire 
economic circumstances and the actual verb of this “making do.”  
39 I prefer the French term malades (“those who are sick”) to describe those who suffer from malaria 
rather than “patient,” which constitutes sickness within a specific kind of therapeutic relationship and 
renders the sick person a passive receiver of health care (following Ndoye 2008). 
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CHAPTER THREE: MARKETS 
Artemisinin and the Making of Global Health 
 
Zooming out from the particular politics of regulating and distributing antimalarial treatments in 
Senegal, we can see how the history of artemisinin can be seen as a history of the emergence of 
global health and the re-birth of global malaria eradication dreams in 2007. The disease itself has 
existed for thousands of years, but malaria’s significance in the current world order can be 
mapped onto a history of the discovery, production, and distribution of artemisinin. This history 
also provides a view into how malaria and its governing structures mirror and produce global 
power relations, producing new intimacies and partnerships that span great distances. As a part 
of this story, the Gates-funded Artemisinin Project is at its heart the creation of a niche market 
for a pharmaceutical and a pharmaceutical production process. The same institutions that 
produce global health protocols and regulate its programs are the same institutions that guard 
pharmaceutical companies’ ability to create and maintain markets for their products that target 
vulnerable populations. As discussed in the previous chapter, the World Health Organization acts 
as a regulating force on what treatments are or are not legitimate for treating uncomplicated and 
complicated malarias, which help structure funding organizations’ actions. The making of this 
global health market is caught in the production of approximate knowledge about malaria and 
legitimized by that approximate knowledge.  
 The Artemisinin Project seems like the classic biotech Silicon Valley success story. It 
began in 2001, when a handful of graduate students in a chemical engineering lab on the 
University of California, Berkeley campus were trying to find a biological technology that they 
could “leverage” into a business idea. Digging into the literature, they found that they might be 
able to produce a precursor, artemisinic acid, to the rising star of antimalarial treatments, 
artemisinin, by genetically editing the metabolic pathway of Escherichia coli and yeast. The 
speed with which their fledgling graduate research became a robust pharmaceutical industry 
twelve years later was used as a justificatory force for the project as a whole for those who were 
close to the research at each step of the way – graduate student researchers, intellectual property 
specialists, biotechnology startup employees, non-profit pharmaceutical company workers, 
medicine research investment groups, and the pharmaceutical company that scaled it up.  

However, as of 2016 the semisynthetic production of artemisinin produced by the Gates-
funded Artemisinin Project has not yet resulted in the revolutionary economic and geographical 
accessibility of artemisinin-based combination therapies, which was the goal of the project as a 
whole. In fact, in early 2016 the pharmaceutical company that until recently had sole property of 
the AP’s patented pharmaceutical production process, Sanofi, announced the sale of their factory 
in Garessio, Italy where they converted artemisinic acid into artemisinin, to the Bulgarian 
pharmaceutical company Huvepharma. Huvepharma currently produces the artemisinic acid for 
this project, and they bought the Garessio plant to attempt to lower the price of artemisinin 
derivatives as much as possible. However, it will “switch to using plant-derived artemisinin if it 
cannot make [semisynthetic artemisinin] cost-competitive” (Peplow 2016). Thus marks another 
dead end to the project. Meanwhile, the Gates Foundation has announced another grant of $5 
million to one of the AP partners, Amyris Biotechnologies, to continue to lower the price of 
producing artemisinin semisynthetically, in the hopes that other pharmaceutical companies will 
take up the helm of semisynthetic artemisinin production.  

A History of Artemisininic Discoveries 
The pharmaceutical agent of artemisinin was discovered/produced by a team of pharmacologists 
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under Mao Zedong’s “Project 523,” named for the day they were called into action: May 23, 
1967. Extracted artemisinin, called qinghaosu, was derived from the traditional Chinese 
medicine qinghao (the “blue-green herb”), which was the dried version of the plant 
huanghuahao (or Artemisia annua). In the midst of the Vietnam War, Ho Chi Minh pressed upon 
the Mao Zedong with the help of Zhou Enlai, the Premier of the People’s Republic of China, for 
help to combat malaria. At the time malaria was killing more of those fighting than actual 
warfare during the Vietnam War. A team of pharmacologists scoured traditional medical texts 
for potential sources of pharmaceutical agents as a part of this group, including Professor Tu 
Youyou40 from the China Academy of Traditional Chinese Medicine in Beijing. As 
anthropologist Elizabeth Hsu (2006) has argued, this research marked a paradoxical moment 
during the Cultural Revolution (1966-1976). While Mao and his government viewed traditional 
medicine as a vestige of the past that should be abandoned to truly emerge into the future, they 
also saw it as a treasure trove that could be mined for pharmaceutical fortune. In the midst of 
extreme pressure and repression of the Chinese intelligentsia during these years, the importance 
of Project 523 in the region to advance China and its allies’ interests against the United States 
and its allies protected the scientists working on the project.  

These scientists were able to convert a traditional medicinal herb (qinhao)41 into a 
pharmaceutical compound (qinhaosu) that would be recognizable and transferrable to a 
pharmaceutical market. Tu Youyou and her team synthesized the first artemisinin derivative in 
1973, dihydroartemisinin, not intentionally creating a compound that is actually more effective 
than the natural extract, as dihydroartemsinin is water-soluble (Hsu 2006). Chinese 
pharmaceutical companies produced artemisinin derivatives long before the rest of the world, but 
currently there is only one Chinese pharmaceutical company that is on the WHO’s 
prequalification list of antimalarials, the Guilin Pharmaceutical Company, headquartered in 
Guilin, Guangxi in China. Swiss-owned Novartis also invested in local antimalarial research, 
focusing on the production of the artemisinin-based combination therapy (ACT), artemether + 
lumefantrine (WHO 2016), known commonly by its trade name “Coartem.” Zhou Yiqing, a 
professor of medicine who was also a part of Project 523, played a major role in the development 

                                                
40 More than 500 scientists were recruited to work on the two parts of the project, one to create a synthetic 
antimalarial and the other to use traditional medicine to find a cure. Artemisinin was the major fruit of 
this labor, and of the second category of scientists, it is Tu Youyou that has gained the most international 
acclaim for the discovery. She won the 2011 Lasker-DeBakey Clinical Medical Research Award and then 
the 2015 Nobel Prize for medicine or physiology for discovering the best extraction technique of the dried 
Artemisia annua.  
41 One of the more interesting discussions to come out Tu Youyou’s 2015 Nobel Prize in medicine or 
physiology (the first Nobel Prize in medicine that China has been awarded) is the disjuncture in concepts 
of scientific priority and ownership over discovery between Western and Chinese concepts of scientific 
discovery, particularly in the 1960s and 1970s. The reason Tu Youyou has received much of the 
international recognition for the discovery is due in large part to the fact that Western concepts of priority 
depend on the idea that one or a small number of scientists are responsible for the discovery, but she has 
often asserted that she was one of a large group of people working together who all deserve credit for the 
work. She made the connection between the advice in Ge Hong’s fourth century Emergency Prescriptions 
Kept up One’s Sleeve that the qinhao simply be immersed in water and wrung out (instead of heated, 
which destroys the malaria-fighting ingredients) to create a drink to treat “intermittent fevers.” It is this 
eureka moment that the Nobel Prize committee has used to prove Tu Youyou’s responsibility for 
transforming a traditional medicine into a pharmaceutical extract.  
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of artemether, which is a derivative of artemisinin,42 and its combination with lumefantrine43 at 
the Beijing Academy of Military Medical Sciences to create a more effective antimalarial. 
Novartis supported Zhou Yiqing’s work financially from 1994 onwards, and Novartis received 
international licensing approval for Coartem, the first ACT, in 1999 (Premji 2009).  

The process for establishing artemisinin-based treatment as the WHO-approved frontline 
treatment in the wake of building chloroquine resistance in Africa beginning in the 1980s was 
slow and protracted. In the 1990s, Médecins sans frontiers (MSF) joined many malariologists – 
including Senegal-based IRD researcher Jean-François Trape (2001; Trape et al. 1989) – in 
advocating for a switch to artemisinin-based treatments in the face of this growing resistance on 
the African continent. The WHO changed their official treatment guidelines for malaria to 
recommend artemisinin-based treatments in 2001 for all countries facing falciparum malarial 
resistance to chloroquine, sulfadoxine-pyrimethamine, and amodiaquine. Even in these early 
official stages, the WHO recommended that artemisinin derivatives be combined with other 
antimalarials in ACTs to slow down possible resistance. The MSF was clear in its critique that 
the fault for this slow acceptance of artemisinin-based treatments at the turn of the twenty-first 
century could be found in the lack of political will on the part of international funding entities, 
particularly the United States (MSF 2003) and countries where malaria was endemic. At this 
time artemisinin-based treatments were more expensive than the cheaply synthesized and mass-
produced chloroquine. MSF argued that the US, which recommended that the international 
community “leave [malaria treatment practices] alone” in the early 2000s, dragged their feet 
because the success of artemisinin-based treatments represented a political, economic, and 
scientific failure on the part of Americans (Balkan and Corty 2011).  

Contemporaneously to the Republic of China’s Project 523 to find a new antimalarial, the 
US Walter Reed Army Institute of Research hosted research into the synthetic antimalarial, 
mefloquine. This antimalarial chemical compound – better known by its trade name, Lariam – is 
chemically related to quinine. The development of mefloquine was the first public-private 
partnership between the US Department of Defense and a pharmaceutical company. As 
prophylaxis to take once a week, mefloquine was widely prescribed since its approval by the US 
Food and Drug Agency (FDA) by Roche Pharmaceuticals in 1989. It has serious side effects, 
however, including neurologic and psychiatric effects. In fact, in 2013 US military medical 
officials told soldiers to stop taking the pharmaceutical, except as a treatment paired with another 
antimalarial. Thus, argue Balkan and Corty (2011), the US did not support the use of artemisinin 
because its own, lesser, pharmaceutical solution to the malaria problem discovered during the 
Vietnam War was in economic competition with the more effective and less adverse artemisinin. 
The US’ influence on the WHO can be seen in this prolonged process, and because the WHO 
was hesitant about recommending artemisinin, pharmaceutical companies were also hesitant 
about conducting clinical trials on artemisinin derivatives, which then meant that there was very 

                                                
42 The best-known artemisinin derivatives are artemether, arteether (artemotil), artesunate, and artenimol 
(dihydroartemisinin). Zhou Yiqing discovered the process to combine artemether and lumefantrine into a 
combination therapy in 1985.  
43 Lumefantrine is a synthetic antimalarial that was also produced by Project 523, first produced in 1976. 
It is one of other active antimalarial agents that are paired with artemisinin to increase the effectiveness of 
artemsinins. Other pairing antimalarial agents include mefloquine, amodiaquine, and 
sulfadoxine/pyrimethamine. The WHO encourages Ministry of Health and National Malaria Control 
Program representatives to consider which partner drugs might be less effective within their geographic 
regions when choosing ACTs to purchase for their public health structures.  
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little acceptable evidence to support the use of them. Artemisinin’s slow instatement as the 
frontline treatment for malaria is a window into how global political frictions constitute valid 
medical treatment and pave the way for producing scientific evidence retroactively to support the 
claim to validity.  

Alongside the US’ formidable influence, other assumptions about malaria played a role in 
the delayed application of artemisinin-based treatments in Africa. As discussed in the previous 
chapter, chloroquine resistance first appeared in Southeast Asia in the 1950s. Chloroquine 
resistance appeared in East Africa in the 1970s and in West Africa in the 1980s, justifying a shift 
in the WHO’s malaria treatment guidelines to the synthetic antimalarial sulfadoxine-
pyrimethamine (SP),44 to which falciparum malaria grew resistant at alarmingly quick rates 
(Attaran et al. 2004; Mutabingwa et al. 2005), and eventually the WHO officially recommended 
ACTs to countries experiencing SP and chloroquine resistance in 2001.  
 Thus, to forestall or limit the spread of artemisinin-resistant malarias, the WHO strongly 
encourages all medical practitioners not to prescribe artemisinin as a monotherapy, and the 
organization has also pressured malaria-endemic countries not to market artemisinin-based 
monotherapies in their public health systems. The World Health Assembly adopted a resolution 
to support a ban against the use and marketing of these therapies in 2007. The WHO has cited 
the declining number of countries that allow marketing of these therapies as an indication that we 
are stemming the tide of artemisinin resistance (WHO 2014). The recommendation against 
monotherapies is institutionalized through the WHO’s prequalification program, which major 
global health funding institutions like the Global Fund use to choose which antimalarials it will 
provide to countries’ public health systems.  

Humanitarian Biomedicine and the Scientific Imperative to Do Good 
As briefly introduced in chapter one, Lakoff (2010:58) defines humanitarian biomedicine as a 
“sociotechnical project” that targets individuals rather than national populations by “providing 
access to existing medical technologies and spurring the development of new medications 
addressed to ‘neglected diseases.’” Neglect, here, is defined by how much financial and 
technological attention certain diseases receive from American and European pharmaceutical 
companies. In addressing illness, humanitarian biomedicine assumes a lack of viable nation-state 
level public health infrastructure, but rather than address that the problem of health infrastructure 
it aims to address the disease of the suffering individual in spite of it. I use humanitarian 
biomedicine to talk about global malaria control and eradication projects in order to emphasize 
these projects’ focus on the biological agent of the malaria parasite and to highlight the 
infrastructure that they construct and use. Here, I explain humanitarian biomedicine’s 
genealogies through medical humanitarianism and a history of science and technology’s 
imperative to do good.  

Anthropologists and other social scientists have shown how medical humanitarianism has 
its roots in efforts that take situations of crisis or the “state of exception” as their mode of 
intervention (Ticktin 2006; Fassin and Pandolfi 2010; de Waal 2010). Some have argued that 
medical humanitarianism’s object of concern is “bare life,” as its interventions are focused on the 
survival of the target population, which is at threat from natural or man-made disaster. As 
opposed to a qualified or political life, Agamben (1998) asserts that bare life – the life of the 
human being who “may be killed and yet not sacrificed” – is at once included and excluded by 

                                                
44 In 1993, Malawi became the first African country to promote the use of SP to treat malaria.  
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the twentieth century state, or Foucault’s biopolitical state.45 Ticktin (2006:44) shows how the 
“bare life” of immigrants in France is both politicized and excluded from politicization through 
the ethnographic analysis about how the “illness clause” grants French citizenship by way of a 
“death warrant” of an AIDS diagnosis, as immigrants become entangled in a politics of life and 
death. Medical workers in the context of the “illness clause,” Ticktin argues, then become 
gatekeepers for both the nation and humanity itself, granting immigrants admittance through 
medical diagnosis while also assuring their status as barely citizens, without the right to full 
French citizenship. As the frequently cited organization to epitomize medical humanitarianism, 
the French medical organization Médecins sans frontières (MSF) focuses on “life in crisis” and 
the importance of health care as a means of survival in the aftermath of political or natural 
disaster (Fox 1995; Redfield 2005). Established in 1971, MSF was born out of the May 1968 
events in France and drew its lineage of the International Committee of the Red Cross, colonial 
medicine, and missionary medicine through the politics of decolonization and advocacy for the 
voiceless (Redfield 2005).  

In this way medical humanitarianism has relied on the concept of rupture and crisis as the 
catalyst for its action. However, with the rise of the global HIV/AIDS pandemic in the late 
twentieth century, medical humanitarianism reworked concepts of crisis and its interventions 
entered new venues as it paved the way for twenty-first century humanitarian biomedicine. With 
the creation of and accessibility to anti-retrovirals in the 1990s, HIV/AIDS became a life-long, 
manageable, and chronic illness for those living with the disease in the Global North. Thus, the 
burden of the disease shifted to the Global South in the 1990s and early 2000s, where large parts 
of the population could not access these life saving drugs and a diagnosis was still a death 
sentence. MSF’s activities widened to include a focus on access to medicines for AIDS patients, 
even in regions that were not in the midst of “crisis” (Jézéquel 2015) – the condition of 
inaccessibility to pharmaceuticals itself became the crisis. In this way, “crisis” as a mode of 
humanitarian intervention – which is seen to require immediate action with the provision of basic 
health care, temporary housing, food, and other basic supplies – to support the basic survival of a 
population in that crisis opened the door for a mode of medical intervention on the part of 
“apolitical” organizations from the Global North to constitute health crises on behalf of 
populations living in the Global South. That is to say, MSF opened up a space for a particular 
form of borderless, apolitical health interventions based on concepts of universal humanity, 
which has widened with the proliferation of nongovernmental organizations like Malaria No 
More and funding organizations like BMGF invested in health problems in the twenty-first 
century.  

While certainly related to the medical humanitarianism espoused by MSF, humanitarian 

                                                
45 Foucault’s (1990) biopolitics are part of the concept of biopower. Here, reconceptions of life impact 
subjectivities and modes of governance. Beginning in the seventeenth century, Foucault argues that 
sovereign power was seen to shift from a power over death to a power over life, which is a key 
component of the emerging modern nation-state. Anatomopolitics are the disciplinary controls of the 
body-conceived-as-machine, and biopolitics are the regulatory controls of a population through the 
emerging discipline of statistics. Biopower, consisting of both of these poles, became the main mode of 
sovereign power, managing bodies through the control of sexuality, economic life, and levels of health. 
The control of bodies through new disciplines and knowledges around the understanding of life and 
health is then seen to be indispensible for the development of capitalism, as the institutions of power that 
develop around the control of health then become modes of inserting bodies within the machinery of 
production (1990:141). 



 44 

biomedicine is more diffuse in decision-making and the architects of its projects less proximate 
to those intended to benefit from its science and technology. Medical practitioners and 
researchers, pharmaceutical manufacturers, policy planners, and others invested in humanitarian 
biomedical projects seek, instead, to leverage infrastructures of research, development, and 
technology transfer that already exist for the benefit of vulnerable populations, populations 
conceived of in a more general sense. In this way, it is an extension of a history in the Global 
North that demands that science and technology produce public goods. Some historians of 
science have argued that the natural sciences always have had, since their inception as 
institutions in the sixteenth century (Etzkowitz and Leydesdorff 2000) or with the influence of 
Puritan ideals in the seventeenth century (Merton 1938), the imperative to do good for the 
society around them. However, the institutionalization of this imperative had three important 
phases in the twentieth century. First, it was tied to the “civilizing mission” of colonial forces at 
the turn of the nineteenth and twentieth centuries. Then, after the mobilization of science and 
technology during World War II, scientific research became a tool of national defense and the 
“welfarist justification” was used rhetorically around science (Fuller and Collier 2004:xiv). 
Finally, in the post-Cold War period, social scientists (Gibbons et al. 1994; Latour 1998) have 
argued that new forms of scientific knowledge have come to dominate traditional forms: 
scientific research has become more focused on problem-oriented projects and increasingly 
crosses boundaries of disciplinary expertise and institutional support.  

Science and technology’s imperative was enmeshed in colonial histories. The “civilizing 
mission” of colonizing forces was founded on Enlightenment ideas of unilineal evolution of 
societal progress, tied to an active definition of and separation between what was “modern” (i.e., 
founded on European rationality) and what was “traditional” (i.e., founded on indigenous 
systems of belief). With the influence of European concepts of universalism in the colonies, 
“Modernity” became “modernities” as alternative and plural modernities were created by and in 
opposition to imaginaries of a European “Modernity.” For example, Prakash explains how an 
alternative modernity arose in colonial India, and how science’s cultural authority was perceived 
as “the legitimating sign of rationality and progress” (Prakash 1999:7). He shows just how much 
science was inseparable from religion, culture, politics, economy, and the very fabric of 
individuals daily lives, despite the constant rhetorical and practical separation between “rational” 
science and “irrational” traditional beliefs. Science was a tool wielded first by colonial power 
and then by an Indian nationalist-minded elite, from its inception asked to do great work on 
transforming the colony and creating an independent nation-state. Conflicting modernities and 
imagined futures in Dakar are, too, situated and supported by scientific discourses, as we saw in 
chapter two.  

Predating the postwar shift toward institutionalized international development through 
leveraging science and technology, the Rockefeller Foundation is an illustrious ancestor of 
humanitarian biomedicine within this history of science-as-a-public-good. The Rockefeller 
Foundation, too, focused on malaria control and elimination campaigns, often through extended 
research projects. Much as the BMGF is the largest private player in the contemporary global 
health world, the Rockefeller Foundation was the largest private player in the international health 
world a century ago (Birn 2014). The oil baron John D. Rockefeller established the Rockefeller 
Foundation in 1913 to “promote the well-being of mankind throughout the world” by means of 
“research, publication, the establishment and maintenance of charitable, benevolent, religious, 
missionary and public educational activities, agencies and institutions, and the aid of any such 
activities, agencies and institutions already established” (RF 1914:7). It was agreed that “the 
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advancement of public health through medical research and education, including the 
demonstration of known methods of treating and preventing disease, afforded the surest 
prospect” of addressing international health, a term which the Rockefeller Foundation 
popularized (RF 1914:11). Malaria was, from the start, a central target for the foundation, which 
they labeled as the primary “disabling disease” in many tropical regions of the globe (RF 
1914:51).   

As discussed above, the late twentieth century marked a set of fundamental changes in 
Western society: the global expansion of neoliberal policies and the undermining of salvific 
character of modernity, particularly after the end of the Cold War. Some scholars believe that 
these were paired with fundamental changes in the way that science is produced and the role of 
scientific institutions in a larger context. Latour (1998) argues that we have moved from a culture 
of “science” to a culture of “research.” “Science” was characterized by certainty and was 
disinterested and neutral. “Research,” however, is characterized by uncertainty and is involving 
and risky (Latour 1998:208). Citing the Bovine spongiform encephalophathy (“mad cow” or 
BSE) crisis in Europe, he asserts that – with “all scientific matters connected with epidemiology, 
nonconventional proteins, veterinary surveillance, traceability of meat, and trade legislation” 
(209) – science does not remove the chaos from society any longer but instead creates new 
uncertainties and entanglements. While the relationship between science and society was 
understood once as the dissemination scientific aims and its ethics to the larger public, now “no 
one expects to disentangle for good a core of scientific facts from the social context of 
ideologies, tastes, and values” (209). This is indicative of a “New Deal” between research and 
society that embraces humans and nonhumans, like the Gulf Stream that scientists might speak 
for, in a collective experiment, which requires new epistemologies, forms of governance, and 
definitions of the social sciences. 

In explicitly global networks of technoscience,46 research has taken on particular work 
and scientific labor comes to embody particular social imperatives. Cori Hayden (2003:7) shows 
how bioprospecting collaborations between institutions in the Global North and the Global South 
represent a shift in scientific practice: science is now “being asked to do new and explicit kinds 
of political work.” Within these agreements, traditional knowledge, in the form of ethnobotanical 
knowledge, is understood as protected through a careful legal partnership that represents the 
“interests” of the indigenous population. Pointing to a major trend in mainstream science studies 
literature, Hayden notes how science is seen to represent in two senses: depicting “nature” and 
politically representing “social interests” (Hayden 2003:21). In the field of global health science, 
North-South partnerships come to stand in for interests in the Global South, no matter the nature 
of these partnerships. Johanna Crane (2010) explains how concepts of the ethical travel with 
technoscientific research, as scientists in the Global South join the global HIV research network. 
Crane argues that biological researchers in Uganda and other “resource-poor” settings are forced 
to walk a fine line between “claims of difference from the global North and assertions of 
sameness” (Crane 2010:845). The ethical legitimacy of their work is an essential requirement for 
these researchers’ participation in the global science community, and yet they have very little say 
in what may or may not be ethical. In this way, the field of “global health” and its attending 
                                                
46 “Technoscience,” as Haraway defines it, is the “travelogue of distributed, heterogeneous, linked, 
sociotechnical circulations that craft the world as a net called the global” through the “semiotic-material 
production of some forms of life rather than others” (Haraway 1997:12). It is always already political, 
sometimes explicitly so, and it is far from a model of flow that moves knowledge forged in a “center” 
based in a European universalism to the geographic “periphery.” 
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scientific community presume to “speak for” the Global South, as they “represent” the interests 
of suffering populations, yet the ramifications of these relationships are complicated. For 
example, global health collaborators seek out investigators from Africa (-as-a-continent) and 
elsewhere as a “form of authentication in the eyes of Northern funders” (2010:852), while these 
African researchers largely are restricted from deciding the direction of research or the particular 
problem spaces as they are at the mercy of those same Northern funders. For example, in 
response to the controversy around the 1997-2002 HIVNET drug trials, a leading Ugandan 
oncologist accused critics of the trial of practicing “’ethical imperialism’ by presuming that they, 
as Westerners, had the authority to decide what was ethical in Africa” (Edward Mbidde; quoted 
in Crane 2010:855).  

Who can speak for the Global South, and what is the work that attempts to speak for the 
Global South do? After the Cold War and under the millennial capitalist order, transnational 
science continues to carry emancipatory possibilities, albeit transmuted versions derived from 
and in opposition to colonial and neocolonial international development projects. The rise of 
global health science – scientific research and development focused on studying illnesses that 
largely impact vulnerable populations in the Global South – was due in part because it logically 
followed a history of the imperative of science to impact the world around it and because of the 
particular history of research on HIV/AIDS and its extension to the Global South.47 Thus, 
humanitarian biomedicine in the malaria context encompasses both global health science and an 
apparatus of private and public institutions that govern, produce, and distribute pharmaceuticals 
and diagnostics that take the biological agent of the Plasmodium parasites as their point of attack. 
Humanitarian biomedical projects do this by arguing that their research is ethical and a public(-
private) good because they target vulnerable populations. Thus, innovation is understood as a 
good in and of itself, regardless of how it is wielded or what infrastructures in constructs or 
ignores. Let’s turn now to the case of the Artemisinin Project. 

Synthetic Ethics: The Artemisinin Project Story  
The hero tale told about the Artemisinin Project is that in the early 2000s, three graduate students 
in Jay Keasling’s lab at the University of California at Berkeley were looking for a marketable 
technology to translate from an academic endeavor into an industrial one. Jay Keasling is a 
professor of chemical engineering at UC Berkeley, the director of the Synthetic Biology 
Engineering Research Center, and an influential figure in the development of synthetic biology. 
His graduate students – conditioning their search by the question of how to marry something that 
is useful to a business model – happened upon isoprenoids in the literature and thought they 
might be useful. After discovering that this kind of research could be used to produce 
antimalarial drugs, the lab group sent a white paper to the Bill & Melinda Gates Foundation 
(BMGF) for funding, along with 40 other applicants. That first application listed the partners of 
the potential project as the UC Berkeley chemical engineering department, the UC Berkeley 
public health department, and the nascent Amyris Biotechnologies company they aimed to 

                                                
47 Physicians and grassroots activists advocated in the 1990s and 2000s that HIV/AIDS research should be 
used to make the fruits of those research labors available to the world’s population that could not 
currently afford them. While ARVs rendered HIV a chronic illness in the Global North in the 1990s, 
promoting the access to those pharmaceuticals became a large part of global health’s interest around the 
turn of the century, and the US President’s Emergency Plan for AIDS Relief (PEPFAR) – established in 
2004 – was influential in promoting a focus on research and development and the proliferation of 
pharmaceuticals.  
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create. One of the justifications for including Amyris was because the work that was needed to 
transform academic knowledge into industrial knowledge – “translational research” – was seen 
to be unethical to conduct in academic labs.48  

However, the graduate students very quickly acknowledged that they did not have the 
expertise with regards to what should be done with the research once it had been translated into 
applicable science. They sought to include partners who would know what to do with that 
science, how to turn it into a pharmaceutical, and how to make sure the pharmaceutical reached 
those who needed it. They happened upon the Institute for OneWorld Health (iOWH) at a 
conference in the San Francisco Bay Area, and they asked director Victoria Hale if she would be 
willing to collaborate. iOWH was called a “non-profit” pharmaceutical company, aiming to 
promote the production of pharmaceuticals that do not bring in profits to the companies that 
produce them. In December 2004, BMGF granted $42.6 million to UC Berkeley, Amyris 
Biotechnologies, and iOWH. As the project continued, iOWH went bankrupt and eventually 
passed on its share of the project to French pharmaceutical company, Sanofi, and iOWH itself 
was folded into the Seattle-based “global health catalyst,” PATH.  

In the deal struck with the BMGF in 2004, iOWH got the bulk of the grant, as they were 
charged with “developing a commercialization strategy based on a thorough understanding of the 
worldwide regulatory requirements and an analysis of the current ACT manufacturing supply-
chain and distribution models” (MIHR/PIPRA 2007). According to one of Amyris co-founders, 
Jack Newman, Keasling’s postdoctoral researchers felt that they had a good idea for providing a 
cheaper antimalarial but no understanding of what to do with the product of their research.49 In 
an original version of the proposal to the BMGF, they applied with the UC Berkeley School of 
Public Health as the player who would help with the “politics” of global health and the 
pharmaceutical industry. However, Newman saw Victoria Hale, a co-founder of iOWH, speak at 
a talk on the Berkeley campus, and the Amyris co-founders asked her if she would join their 
partnership. With iOWH on board, the BMGF found the inclusion of the School of Public Health 
redundant, and so the accepted proposal gave $8 million to UC Berkeley to continue basic 
research, $12 million to Amyris for the translational research in transforming the basic research 
into a scalable fermentation process, and $22.6 million to iOWH for the “product development 
strategy for the developing world” (MIHR/PIRPA 2007:46). The goal of this partnership was to 
“streamline translation from bench to bedside” (46).  

Amyris, as the biotech startup that Keasling’s former students created, was to conduct the 
scale up of the technology that worked in the academic lab setting at low-scale production of 
amorphadiene – a precursor to artemisinic acid which is itself a precursor to artemisinin – with 
the engineering of the metabolic pathway of the bacterium Escherichia coli. There was early 
frustration with the technology because it did not perform efficiently in the scale up process in 
E.coli, thus Amyris switched gears and began engineering Saccharomyces cerevisiae – or yeast – 
instead to ferment sugar into amorphadiene and eventually to artemisinic acid in 2006. In 2008, 
they also began working with Patrick Covello and his lab at the National Research Council 
Canada (NRC) Plant Biotechnology Institute. While the Amyris researchers had found very early 
a gene in the “artemisinin pathway” of the plant Artemisia annua that allowed them three steps in 
                                                
48 A graduate student doing translational research in an academic lab would not have anything – i.e. 
authored papers – to show for it at the end, so asking a graduate student to do this work would be 
unethical.   
49 “We don’t want to be in the malaria business. We don’t know about clinical trials,” Newman told me 
while recounting Amyris’ origin story in Berkeley in August 2011.  
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the artemisinic acid production, it did the first step very well and the second two very poorly. 
Covello approached them with his own research, and together they isolated two genes from the 
plant Artemisia annua that could produce a more efficient pathway in yeast. Amyris 
Biotechnologies was required by the licensing agreement that framed the Artemisinin Project to 
give up all rights to the production of artemisinic acid, but it would be able to use the same 
technology to make for-profit consumables. Amyris initially hoped to make high-energy 
biofuels, and particularly jet fuel, but the technology did not result in a drastically reduced price 
in comparison to fossil fuels, particularly with the drastic drop in fossil fuel prices in 2015.50 
Biofuels remain a part of their production, but the bulk of their productive sales are, as of 2016, 
in the semisynthetic manufacture of squalene and fragrance oils, to be used in consumer care. 

In 2009, iOWH announced that they had received another $10.7 million from BMGF for 
“commercialization activities,” but by 2011 it had become PATH’s “drug development 
program.” This change brought with it two new partners to the AP: PATH and the 
pharmaceutical company, Sanofi. The two new players came on board with the licensing 
program of “no loss, no profit.” In 2012, Sanofi began producing semisynthetic artemisinin by 
converting it from artemisinic acid in its factory in Garessio, Italy.51 In 2013, the WHO put the 
artemisinin-based combination therapies with semisynthetically created artemisinin on its 
prequalified list, because the semisynthetic artemisinin and the derivative artesunate were seen as 
“identical” (Sanofi and PATH 2014) and “comparable” (WHO 2013) to their botanically-derived 
brethren. Thus, also in 2013, Sanofi began using semisynthetic artemisinin in its production of 
ACT single dose therapies in its factory in Morocco. Sanofi’s Winthrop generic version of ACTs 
– namely its combination therapy Artesunate Amodiaquine (ASAQ) Winthrop – reached six 
African endemic countries52 by 2014.  

Initially, the partners of the Artemisinin Project argued that they would be able to 
drastically lower the price of artemisinin in comparison to extracted forms of the active agent 
from Artemisia annua. After the WHO’s official recommendation of ACTs as the frontline 
treatment for uncomplicated malaria worldwide in April 2002, the gradually increasing demand 

                                                
50 Amyris received industry acceptance and regulatory approval of their renewable jet fuel in 2014 in “key 
U.S., European and Brazilian markets” (Amyris 2015:10). However, it has not been a smooth journey to 
this place, as they predicted a much larger revolution for biofuels than the one that occurred, and the 
company suffered a deep loss to its stock market price in 2011 as it became clear that the technology of 
the company was not resulting in the same quick gains that were understood with artemisinic acid 
production (Grushkin 2012). Key to Amyris’ self-image – as well as its value on the stock market – is 
providing innovative solutions to global problems that have are framed by politically liberal leanings, and 
it has lost some luster in this switch to producing more mainstream consumer goods. 
51 To convert the biosynethetic artemisinic acid that was produced using Amyris, NRC, and UC 
Berkeley’s technology to semisynthetic artemisinin, Sanofi’s research scientists developed a method of 
photochemistry using the steps of diastereoselective hydrogenation and photooxidation. This process was 
accepted by the Prequalification of Medicines Program of the WHO as the “first source of nonplant-
derived-artemisinin in industrial scale” (Turconi et al. 2014). At their plant in Garessio, Sanofi designed 
and built three large “reaction vessel[s] that [optimize] the reaction mixture’s exposure to light,” which 
are “nested layers of glass that stand a few meters high, illuminated from within by an intense green light” 
(Peplow 2013).  
52 These six countries were Burkina Faso, Burundi, Democratic Republic of Congo, Liberia, Niger, and 
Nigeria. The WHO lists the fifteen countries where the burden of malaria is most concentrated in its 
yearly World Malaria Report, many of which are in Africa. Many of the six countries listed above are 
consistently on that list (WHO 2015b).  
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for biologically extracted artemisinin was supplied by farmers and biological extracting 
companies mainly in Southeast Asia and East Africa. The artemisinin market has fluctuated 
greatly in the years since the WHO’s recommendation. The rising demand for artemisinin sent 
the price up, which then attracted a growing number of producers and extractors in the 2000s to 
plant it. This, in turn, flooded the market and lowered the price, and fewer farmers had an 
interest in planting Artemisia annua, which led to high prices and fears of artemisinin shortages. 
However, once it came to market in 2013, semisynthetic artemisinin was not drastically cheaper 
than its botanically derived relative, and the cultivation of A. annua and the extraction of 
artemisinin continues to be a large market, which throws into question the abandonment of Mme 
Wade’s project to find an alternative mode for meeting demand for ACTs in Senegal that we saw 
at the end of the previous chapter.53  
 The speed with which the Artemisinin Project was able to get its product to market has 
served not only to prove how socially responsible and “enlightened” UC Berkeley, Amyris, and 
Sanofi are, but it has also been frequently referenced as proof of what the emerging field of 
synthetic biology can provide for the world if it invests in it. Synthetic biology distinguishes 
itself from biological engineering by asserting that it builds life forms from the bottom up. 
Borrowing its terminology from electrical engineering, it aims to suture together standard 
biological parts to create “devices” with distinct purposes, which then can allow synthetic 
biologists to “program” life forms. Most acknowledge that the semisynthetic production of 
artemisinin did not itself make use of synthetic biology platforms but instead utilized basic 
biological engineering. Semisynthetic artemisinin, however, is promoted as proof of what we can 
do, with great speed and in great quantity, if we do succeed in creating making “biology easier to 
engineer,” which synthetic biologists could – and should – leverage to address “our most 
pressing needs including energy, healthcare, food, and sustainable manufacturing”; this is 
synthetic biology’s “imperative” (Endy and Lazowska 2008:1).  

Biological Pathways and Distinguishing Artemisi(a)(nin)s 
Through synthetic biology, we hope to make the engineering of biology more 
predictable and reliable, thereby reducing the costs to develop medicines and 
other useful products ranging from chemicals and fuels to consumer and 
commercial products. (Keasling 2010) 

 
How does synthetic biology conceive of life and its programming? Synthetic biologists make use 
of the metaphor of the pathway on a genetic and institutional level to connect its research and the 
daily processes of DNA amplification and yeast fermentation to solving big world problems. The 
Artemisinin Project has become a justificatory force for the emancipatory power of synthetic 
biology, but rather than being a neat scalar jump of pathways, the AP shows just how central 

                                                
53 The pricing out of botanically derived artemisinin has also garnered a fair amount of criticism because 
of the role it would have in drying up markets for farmers in East Africa and Southeast Asia. Synthetic 
biology whistleblower Jim Thomas, of the ETC Group, has consistently argued that semisynthetic 
artemisinin will negatively impact the “thousands of farmers and [50,000 acres] in Kenya, Tanzania, 
Madagascar, Mozambique, India, Vietnam and China” that are invested in producing A. annua (Thomas 
2013). The local production of A. annua in places like Senegal are also a part of promoting alternative 
modes of fighting malaria and poverty, promoted by the international network of scientists seen in chapter 
two and organizations like TechnoServe in that has promoted an Artemisia Program in northern Tanzania 
(TechnoServe 2006), among many others. 
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contingencies – institutional relationships, chance encounters, and externalities that are so central 
to what makes malaria and its fight so entangled in its own ecologies – are to the nature of what 
semisynthetic artemisinin does. The metaphor of the pathway does not map so neatly onto the 
production of semisynthetic artemisinin, but – as seen in the emerging, related field of systems 
biology and Barbara McClintock’s jumping genes – genetics, biology, and the world in which 
they are entangled are defined by their proximities.  

Amyris Biotechnologies sits on the first and second floors on the north side of a 
rectangular monolith of a building in Emeryville, California, a building covered with a palette of 
vibrant green glass with two wings surrounding a small, green park behind it. The ever-present 
California sun filters through that green glass and casts a green pale over everything inside, 
robotic pipetting machines and hallway-dashing, white-coated chemists and biologists alike. The 
ever-present green reminds visitors of these biological engineers’ goal of producing sustainable 
and Earth-friendly research here, along with the Joint BioEnergy Institute (JBEI) engineers that 
occupy most of the rest of the building. In one of the main rooms, aisles of double-walled 
beakers hum as their contents are moved by internal rotating rods and kept at ideal temperatures 
for the fermenting yeast inside by pumping different temperatures of water around the inner 
beakers. The fermenting that Amyris’ yeast do here is purely experimental, accomplished in 
small doses – the company’s large scale production currently occurs in one main plant near São 
Paulo, Brazil, which is in closer proximity to the sugar cane that feeds into the yeasty “microbial 
factories.” Many workers at Amyris have noted that the company is just like any brewing 
company, but instead of producing beer, they produce things like antimalarials and cosmetics.54 

Programming life forms to produce marketable consumables began with the constant use 
of two organisms in biological engineering: Escherichia coli and Saccharomyces cerevisiae. E. 
coli and yeast, as they are known in shorthand, are commonly referred to as “chasses” in the 
synthetic biology context. These are organisms understood to be waiting for engineers to input 
new genetic strands into their DNA to “program” certain processes into the organisms. The 
prokaryote E. coli began its tenure as the model laboratory organism for microbiology in 1884, 
when German microbiologist Theodor Escherich discovered a quickly growing bacterium among 
the gut microbes he was studying. As it was “hardy, nonpathogenic, and versatile,” E. coli 
became the vessel through “which the most basic aspects of life, including genetic code, 
transcription, translation, and replication, were first worked out” and was foundational to an 
early, as well as later, history of molecular biology (Blount 2015:1; Judson 1996). The history of 
yeast as a human-wielded tool for material manipulation is substantially longer than E. coli’s, as 
it has been used for millennia to ferment beverages and food (Legras et al. 2007). Although the 
eukaryote yeast was also seen as a model organism in the study of modern biology, in the 
twenty-first century it has taken on an even more particular role as a “model experimental 
system” for industrial biotechnology and the emerging fields of synthetic biology, functional 
biology, and systems biology (Mattanovich et al. 2014; Botstein and Fink 2011).  
 In 2003, Keasling and the Amyris co-founders published their research on the 
engineering of a “mevalonate pathway” in E. coli, which is technology that they asserted opened 
the door to producing a wide range of terpenoids like commercial flavor compounds and 
                                                
54 “The process for producing artemisinin is akin to brewing beer. The microorganism takes in a sugar and 
secretes a precursor to artemisinin rather than alcohol, which the yeast would produce naturally from 
sugar. We predict that when this process is fully implemented, the drug produced by this engineered 
organism could save a large fraction of the two million or so children who die every year from malaria” 
(Keasling 2010:3).  
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antimalarials (Martin et. al. 2003). This pathway they sought to introduce into E. coli looked like 
this:  
 

 
(Martin et al. 2003) 

 
The mevalonate-dependent pathway is described as a series of chemical reactions guided by 
gene-expressed enzymes that start with the compound mevalonate.55 The authors explain that the 
mevalonate pathway is used differently by plant (like A. annua) and non-plant (like yeast) 
multicellular organisms, and altogether differently in single-cell organisms like E. coli. Thus, 
they borrowed many genes from yeast to express them in E. coli. Each of the colorful arrows on 
the map above symbolizes a gene, and in the text, Martin and his co-authors note each enzyme 
that these genes “encode.” On the right hand side, they show how the “upper” and “lower” 
mevalonate pathways feeds into another pathway, the “Artemisinin pathway,” that takes the 
product of these two pathways and converts it to amorphadiene with the ADS gene that the 
research group designed and synthesized specifically for use in E. coli. Amorphadiene, the 
terpenoid that they were aiming to produce, then can be converted into artemisinin by more 
classically biotechnological means.  
 Roughly a year after the Artemisinin Project was funded by the BMGF, the Synthetic 
Biology Engineering Research Center (SynBERC) was established by the National Science 
Foundation, with Keasling as its director. The SynBERC headquarters56 shares space with JBEI 
and Amyris in the green monolith in Emeryville, and as a ten-year research grant scheduled to 
end in 2016, SynBERC had as its main goal to support the emerging field of synthetic biology in 
academia and as an industrial application. Frequently heralded as an example of a synthetic 
                                                
55 A mevalonate pathway is an example of a metabolic pathway, which is described as “the chemical 
engine driving cellular functions” (Schilling et al. 1999). Metabolic pathway analysis – as opposed to 
metabolic network analysis – really began in the early 1980s.  
56 Although SynBERC’s leadership is concentrated at UC Berkeley, as a “scientific community” it is 
purposefully multi-institutional and spread across the US, with its central founders being self-described 
synthetic biologists at the Massachusetts Institute for Technology, Harvard University, University of 
California-San Francisco, and Stanford University along with UC Berkeley.  
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biology discovery with “significant public benefit” (SynBERC 2015), the semisynthetic 
production of artemisinin provides a kind of justificatory force for the field of synthetic biology 
as a whole (Marris 2013). In the development of synthetic biology, SynBERC affiliates aim “to 
standardize and characterize biological components” in order to make biology easier to engineer 
(Paddon and Keasling 2014:356). The naturally occurring contingencies due to biology’s 
complexities are an obvious obstacle to the standardization of biological parts, which Paddon and 
Keasling acknowledge:  
 

Owing to the inherent complexity of biological systems, it is difficult to accurately design 
and control them, which has necessitated implementation of the design–build–test–
analyse (DBTA) cycle for optimizing microbial production systems. […] The better the 
software we have for building biology (including the ability to predict all interactions in 
the cell) and the more well-characterized the biological components are, the more the 
requirement for the DBTA cycle will diminish and biological engineering will move 
closer to other engineering disciplines (356). 
 

Metabolic networks’ contingencies and genetic proximities, then, are to be made insignificant 
through this process of DBTA, producing a kind of “good enough” biological engineering while 
attempting to produce more and more data about how certain biological systems – specifically 
those well-known chasses, yeast and E. coli – work. The ultimate, ideal goal presented here is to 
produce enough information about these biological chasses that all proximities can be modeled, 
predicted, and accounted for.  
 Here, we find a paradoxical move – particularly visible in synthetic biology’s sibling, 
systems biology – of acknowledging biological complexity alongside a goal of controlling that 
complexity. Reductionism alongside an outright admittance that reductionism is in fact 
impossible. As Latour has made clear, in: 
 

all disciplines, reductionism offers an enormously useful handle to allow scientists to 
insert their instrumentarium, their paradigms, and to produce long series of practical 
effects – often entire industries as is the case with biotechnology. But success at handling 
entities by generating results and entire industries out of them is not the same thing as 
building the cage of nature with its long chains of causes and consequences. It is actually 
the opposite: what reductionism shows in practice is that only the proliferation of 
ingenious detours, of highly localized sets of skills, is able to extract interesting and 
useful results from a multitude of agencies (Latour 2010:484).  
 

The semisynthetic production of artemisinin as a private-public partnership has the potential to 
work, but it is reliant on all of its proximities. The Artemisinin Project was built on an 
engineered “artemisinin pathway” that constantly changed as it moved from Keasling’s 
laboratory at UC Berkeley to Amyris’ laboratories in Emeryville to the large-scale fermentation 
process that Sanofi contracted out to the Bulgarian company Huverpharma. Knowledge, 
biological chasses, and enzymes did not flow in one direction down this pathway, but in fact 
traveled back and forth and, as Amyris attempted to find other ways of lowering the price of 
artemisinin outside of the partnership,57 created a new pathway altogether. As we also saw in the 
                                                
57 In suspicion of Sanofi’s ultimate ownership of the license on the production of their brand of 
semisynthetic artemisinin, Amyris, and particularly its non-profit arm Zagaya, have attempted to find 
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narrative of the project in the previous section, the ultimate products – pharmaceuticals, licenses, 
and relationships – of the project were the result of chance encounters and the institutional goals 
in which research is situated. Biological pathways are not isolated from, but in fact completely 
entangled in, the social and political conditions around them. These entanglements define what 
semisynthetic artemisinin can be and what it can do.  

Making a Market: Global Health Science and Representing the Global South 
How, then, does Global Health Science come to incorporate other voices into its models? The 
2014 conference for the Consortium of Universities in Global Health was kicked off by a debate 
between Dr. Richard Horton, the Editor-in-Chief of The Lancet, and Dr. Nelson Sewankambo, 
Professor at the Makerere University College of Health Sciences in Uganda. It was a debate of 
the statement, “Global health investments benefit countries in the Global North more than 
countries in the Global South.” In his argument for this statement, Horton provided the following 
evidence: 
 

As one former senior WHO staffer put it to me once: given that the US is the biggest 
contributor to WHO why are you so surprised that WHO dances to the song of its biggest 
income source. Who, then, is global health for? It is for an increasingly toxic network of 
sinister alliances. Go to the website of the Global Fund and look up its partners. There 
you will find Chevron (allegedly guilty of environmental destruction, oil spills, and 
silencing environmentalists), Coca-Cola (a major contributor to the global epidemic of 
chronic diseases), and Vale (a mining multinational that was voted the world’s worst 
company in 2012). These are the new friends of global health. Or take the Bill & Melinda 
Gates Foundation. In the only independent analysis of Gates grant making, over 80% of 
its investments went to recipients in the US—another example of global health for the 
Global North (Horton 2014). 
 

Horton contended that Sewankambo won the debate, but Horton’s assessment of the situation is 
striking. The only external review of the BMGF’s granting representativeness focused on the 
foundation’s food and agricultural programs, and the review found that over 80% of the 
foundation’s grants to “fight hunger in the South” went to researchers in the Global North 
(GRAIN 2014).  
 The two projects mentioned in the previous chapter in Senegal – Diatta and Diouf’s failed 
large-scale project to cultivate Artemisia annua and the promotion of whole plant therapy use on 
the part of a European organization in Guédiawaye – have different relationships with a market 
for treatments and their ultimate goals. The agricultural, large-scale project was meant to be part 
of a larger artemisinin extraction venture to allow for domestic production of a pharmaceutical 
recognizable as a treatment in the WHO’s framework. The promotion of whole plant therapy has, 
however, had a radical economic edge to it: the plant biologists and advocates of this alternate 
project aim to promote a very local production of the plant in order to by-pass any 
pharmaceutical interests or involvement at all.  

                                                                                                                                                       
alternate routes to opening up the technology to more pharmaceutical companies as a means to lower the 
ultimate price of artemisinin through healthy market competition. Zagaya was established largely with the 
goal of sharing the technology and making it as widely available as possible.  
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Conclusion: Maintenance Versus Innovation 
It’s a simple fact: Innovation makes the world better—and more innovation 
equals faster progress. That belief drives the work my wife, Melinda, and I are 
doing through our foundation. (Gates 2013) 

 
As of early 2016, biologically derived artemisinin is at a lower cost than semisynthetic 
artemisinin,58 which makes up only 10% of the artemisinin market, and Sanofi has announced 
that it will sell its Garessio factory and the future of semisynthetic artemisinin production hangs 
in suspension. As a result of these semisynthetic artemisinin troubles, BMGF pledged another $5 
million to Amyris in April 2016 to further reduce the cost of production. This will amount to an 
investment of $58.3 million by the foundation into the project since 2005. However, in 2016, the 
artemisinin market is doing just fine without semisynthetically produced artemisinin. Part of this, 
spokesmembers of the partnership assert, is because of the change in the WHO recommended 
procedure for treating malaria with ACTs – that is to say, that a precise diagnosis of malaria is 
now desired for prescribing treatment. The messiness of the application and acceptance of these 
diagnostic and treatment protocols in Dakar certainly raises the question about the role of the 
artemisinin market – regulated by multilateral funding organizations like the Global Fund and 
USAID – and the access to ACTs in areas where malaria is endemic. Despite all salvific 
discourse about semisynthetic artemisinin, the innovative technology that produces it has little 
impact on the demand and accessibility of ACTs, and on the control of malaria, even less.  
 The Artemisinin Project is a result of its ecology. It is defined by the “innovation 
crucible” (Mimura 2007) that situates most of its players: the Silicon Valley, the larger San 
Francisco Bay Area, and the tech industry that has dominated the local economy since the 1970s. 
Keasling’s lab, Amyris, and iOWH are products of the most extreme concentration of the idea 
that innovation is the fuel of the future. The product of another innovation ecology, Gates 
himself privileges innovation over all else, as seen in the quote above. But what gets left out 
when we put such singular focus on innovation? In a compelling essay, STS scholars Vinsel and 
Russell (2016) argue that maintenance is actually what makes societies work, along with the 
labor and infrastructure it requires. Rather than disrupting everything, there should be careful 
analysis of the systems that do function, or which do not function but because the labor and 
infrastructure needed to maintain them have been abandoned.  
 
 
 
 
 
 
 
 
 
 

                                                
58 In the last two years, botanical artemisinin has sold for “less than $250 per kilogram” while Sanofi’s 
margin is $350-400 per kilogram (Peplow 2016).  
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CHAPTER FOUR: DIAGNOSIS 
Approximating Malaria  
 
Global malaria institutions are visible in multiple spaces, and they exert force in varying 
measures. The global malaria fight joins together highly varying hopes and aspirations for the 
future, as well as different understandings of evidence, labor, “moral” health interventions, 
different intersections of health and wellbeing, and mobile/mutable justifications and motivations 
for engaging with health in the postcolonial world. Chapter one showed the entangled history of 
an explicitly global network of scientific, governing, and funding organizations and the ways in 
which this network creates proximities through its practices and discourses. Chapters two and 
three mapped a history of legitimate treatments of malaria and how the Artemisinin Project is a 
part of the work that global malaria institutions enact to create markets that make their process of 
malaria treatment production viable in an era of feared artemisinin resistance. In this chapter, we 
will turn an eye toward the practices of diagnosis, which constitute what defines malaria and 
what solutions are possible to the malaria problem, and the ways that malaria is approximated in 
and around Dakar, Senegal.  

In urban Senegal, malaria is understood as “tellement sérieux” – it is something well 
deserving of attention and understood to impact everyone, no matter your social class or access 
to resources. Of course, the treatment of malaria is most certainly tied to whether or not you have 
access to economic resources, or have someone in your extended network with economic 
resources. In contemporary Senegal, like much of Sub-Saharan Africa (with important 
exceptions like Botswana and Rwanda), the public health system is only nominally “public.” 
Despite the fact that certain kinds of diagnostic tools and treatments of malaria are subsidized by 
global malaria institutions (like the Global Fund and the United States Agency for International 
Aid) through the Senegalese government, the public health system in Senegal nonetheless 
requires that individuals pay user fees to consult with a doctor or nurse in the first place.  

The terms that circulate around malaria – paludisme in French, siburu in Wolof, and 
malaria in English – occupy different spaces in Dakar, and the substance of “malaria” changes 
greatly depending on the spaces it inhabits. Siburu references an experience of illness that is tied 
to specific symptoms: fever, chills, aches in the body and particularly in the joints, nausea, 
diarrhea – often not all together but enough of them to indicate something sérieux. These 
symptoms can indicate other diseases beyond malaria both for the general population, where 
uncomplicated malaria is just one of many diseases that produce almost the same form of 
suffering felt in the body, and for the Senegalese biomedical world that needs precise diagnoses 
to promote global malarial governance by way of artemisinin-based combination therapies 
(ACTs). In the biomedical world, careful diagnosis is promoted as the threat of artemisinin 
resistance looms on the horizon, wreaking havoc in Southeast Asia, ready at any moment to 
pounce on the African continent, where 90% of global malaria cases occur.  

As we saw in the introduction, a simplified discourse about a “single malaria” serves as a 
tool for advocacy.59 It allows the big supporters of malaria control or eradication – the Global 
Fund, the Gates Foundation, those political representatives behind the USAID’s Presidential 
                                                
59 According to Roll Back Malaria (2006), advocacy is defined “as strategic communication that aims to 
create the social pressure and political accountability required attracting resources, shaping policy 
agendas, and removing socio-cultural barriers in both donor and endemic countries. Advocacy primarily 
attempts to affect the behavior of decision-makers and politicians.” Advocacy does not include nationally 
or regionally focused communication strategies. 
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Malaria Initiative and the UK’s investment in fighting malaria – to convince public and private 
donors to keep funding the fight against malaria. The discourse is explicitly moral. Malaria is a 
disease of the poor – that people continue to die from it in such high numbers, along with 
tuberculosis, is an indication of the moral corruption of a global status quo. Malaria is 
comparably cheap to treat, and that treatment should be structurally and economically accessible 
to all. The global measurement of malaria has been linked to a global measurement of poverty – 
these measurements are inextricably linked, and in the current international development 
discourse of the fight against poverty (Cleaver 1977), the fight against malaria is seen as a key 
ingredient (particularly by the Gates Foundation).  

As seen above, in the 1980s and 1990s, there was an explosion of malaria mortality 
numbers in Sub-Saharan Africa. Global political support of the fight against malaria skyrocketed 
in the late 1990s, particularly with its inclusion in the MDGs, the establishment of the Roll Back 
Malaria partnership and the Global Fund, and as the Gates Foundation established it as a key 
component of its global health program. This explosion of chloroquine-resistant malaria in 
Senegal coincided with the devaluation of the West African CFA in 1994 and the disastrous 
downturn of the Senegalese economy in the wake of structural adjustment programs.60 In 2000, 
Senegal became eligible for support from the world’s Heavily Indebted Poor Countries Initiative 
(HIPC) and was added to the list of Least Developed countries. In the midst of this economic 
crisis, Senegal’s public health infrastructure was impacted by the Bamako Initiative, and 
decentralization became the norm: public clinics incorporated user fees into their management 
model, came to depend on funding from community members and charities for basic funding, 
and put the affordability of pharmaceuticals as a central concern of interest (Foley 2010). 
Meanwhile, the official malarial pharmaceuticals were no longer working – chloroquine 
resistance had officially, finally spread from the “cradle of resistance” (Enserink 2010:845) in 
Southeast Asia, where it had first appeared in the 1950s. Senegalese and French researchers 
produced local evidence that chloroquine resistance was present, but the Senegalese National 
Malaria Program did not mandate new pharmaceutical treatments of uncomplicated malaria until 
2003, with a brief switch to a combination sulfadoxine/pyrimethamine (SP) plus amodiaquine 
treatment, and then a switch to artemisinin treatments in 2006.  

Analyzing the public health response to the 1832 Paris cholera epidemic, François 
Delaporte (1986:6) argued that what “exists is not disease but practices.” This insight suggests 
that what we take as biological truth and objects of urgency are themselves constructed through 
particular discursive venues and influenced by particular political moments and relationships. 
Malaria “exists” as an entity through the practices and discourses that it prompts, and these 
practices and discourses are quite different depending on which node of the network of global 
malaria governance you live and breathe (Mol 2002). As “biological objects,” the many strains 
of malaria come into being and are reified through very specific forms of scientific practice and 
forms of seeing, particularly through a microscope. As a grouping of biological objects into the 
category of “malaria” that affects the Global South more than the Global North, it becomes an 
organizing concept for research groups, global (for-profit and non-profit) organizations, and 
inter/national governing entities that construct, edit, and maintain global hierarchical power 
relationships.  

This chapter delves into the nature of ambiguity in relation to malaria in different urban 
and peri-urban spaces in Senegal – arguing that malaria is not now in Senegal, and never was, 
                                                
60 This fact certainly can act, and has (see Manfredi 1999; Russell 2004), as evidence for those who define 
malaria as primarily a disease of poverty. 
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one thing. As different actors interact with the imperatives of the global health fight against 
malaria – structured as it is by a simplifying discourse of a single form of malaria – health 
workers, biologists, community leaders, and malades  and their loved ones in Senegal negotiate 
entangled epistemological frames of health and illness as they constitute malaria through their 
practices on the local scale. As we saw in the previous chapters, the global malaria discourse is 
constituted by the urgency associated with the spread, understood as inevitable, of artemisinin 
resistance to Sub-Saharan Africa and is constituted by aspirations for a malaria-free world. These 
fears and aspirations unified by the global discourse confront the malarias that circulate in urban 
and peri-urban Senegal. Malaria circulates locally as the sickness that is assumed and 
approximated by both the general population and the Senegalese biomedical population, 
particularly during and directly after the rainy season. It circulates as the spark that calls to the 
general population to change their behavior, creating malarial subjects by demanding correct and 
managed use of long-lasting insecticidal mosquito nets (LLINs). It circulates as an object for 
scientific humanitarian intervention for Senegalese biologists studying the signs for approaching 
artemisinin resistance. Finally, malaria is not made any more clearly “one thing” by looking at it 
more closely. In fact, even the microbial effort to name and identify malaria is fraught, as we will 
see.  

 
Emile Marchoux, “Le Paludisme au Sénégal” 1897. 
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Malaria as Microbiological Agent 
There are five species of the malarial parasite that infect humans: Plasmodium falciparum, P. 
vivax, P. malariae, P. ovale,61 and P. knowlesi,62 and there are multiple strains among these 
species of malaria. Because malarial parasites have a very complex life cycle within and without 
the human body and because they react very differently depending on the host’s level of 
immunity, the disease that these parasites produce in humans – malaria – comes to incorporate a 
myriad of clinical symptoms. In the Center for Disease Control and Prevention’s description of 
the life cycle of the parasite, we can see how the malarial parasite depends on the proximity 
between human and mosquito hosts:  
 

 
Center for Disease Control and Prevention’s explanation of the malarial parasite life cycle. 

                                                
61 There is some contention about the number of species of the malarial parasite that infect humans. For 
example, by sequencing data from genotypes, Rojo-Marcos and his colleagues (2014) argue that 
Plasmodium ovale curtisi and P. ovale wallikeri are actually two separate species of plasmodia rather than 
two subspecies of P. ovale. 
62 P. knowlesi’s status as a human malaria is highly contested: it was commonly understood as primarily 
infecting long-tailed and pig-tailed macaques in Southeast Asia, with only sporadic monkey-to-human 
transmission. However, Singh and his colleagues (2004) successfully showed through molecular analysis 
that what had been understood as an unusually high incidence of P. malariae infection in Malaysia 
actually included large numbers of naturally occurring human cases of P. knowlesi, thus making it the 
“fifth human malaria parasite” (White 2008) and an “emerging pathogen” (Ahmed and Cox-Singh 2015). 
P. knowlesi was the first malarial parasite used in “malarial therapy” — as a part of “fever therapy” or 
pyrotherapy — to treat neurosyphilitic patients, for which Juilus Wagner-Jauregg won a Nobel Prize in 
Medicine in 1927. It was later abandoned for the less fatal P. vivax. The Center for Disease Control and 
Prevention (America’s first malaria control organization) states that currently “it has not been determined 
if P. knowlesi is being naturally transmitted from human to human via the mosquito, without the natural 
intermediate host (macaque monkeys, genus Macaca). Therefore, P. knowlesi is still considered a 
zoonotic malaria” (CDC 2015). 
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The life cycle is split into three places where the parasite can replicate: in a human’s blood 
stream (exo-erythrocytic schizogony), in a human’s liver (erythrocytic schizogony), and in a 
mosquito (the sporogonic cycle). Only a female malaria-infected Anopheles mosquito can spread 
the parasite to humans in the form of sporozoites, because it is only female mosquitos that feed 
on blood. This infection occurs at the time of the mosquito’s “blood meal.”63 This form of the 
malaria parasite then enters the blood stream and does not continue its development until it 
eventually enters human liver cells (becoming schizonts). In the liver, this form of the malaria 
parasite then can rupture to release 10,000-30,000 cells of yet another stage of the parasite 
(called merozoites) into a human liver cell, and it can release even more in the case of P. 
falciparum. It is in this liver stage that dormant forms of P. vivax and P. ovale (as hypnozoites) 
can live for weeks or even years, causing relapses by erupting and releasing these tiny cells into 
the bloodstream at a later date. This liver stage has a different temporality for each species of 
Plasmodium: an average of 5-6 days for P. falciparum, 8 days for P. vivax, 9 days for P. ovale, 
13 days for P. malariae, and 8-9 days for P. knowlesi.64 At this point in the malarial parasite’s 
life cycle, it has not yet impacted the health of its human host nor can it be seen under a 
microscope. 
 In the next stage – the blood stage – the parasites multiply asexually and in abundance, as 
parasitic cells (merozoites) infect red blood cells and these infected cells mature into schizonts, 
which rupture to release more of the “younger” cells (merozoites) into the bloodstream. It is 
when the parasite becomes a trophozoite that it ingests the host cell cytoplasm and produces a 
distinctive pigment, and it becomes visible for the first time under a microscope, as a golden-
brown or black granule. During this time the malaria parasite continues its asexual reproduction 
in the blood stream, producing more and more merozoites. This synchronous schizogony, with 
its simultaneous rupture of schizonts and release of antigens and waste products into the blood 
stream, produces malaria’s symptom of fever paroxysms (or “intermittent fever”): the cycling 
between chills, fever, and sweats.  
 During this cycle, some parasites become sexual gametocytes, which can then be ingested 
by a female Anopheles mosquito during a blood meal. It is this point in the malarial parasite’s 
life cycle that malariologists point to as the important one to target to disrupt malaria 
transmission. In the mosquito’s part in the malaria parasite’s life cycle, the malaria parasite 
replicates sexually, producing motile and elongated ookinetes that invade the midgut wall of the 
mosquito, where they develop into oocysts. These grow, rupture, and release sporozoites, which 
travel to the mosquito’s salivary glands. Here, they are ready to infect a human host at the 
mosquito’s next blood meal, perpetuating the malarial parasite’s life cycle.  

P. falciparum is the most fatal of the parasites, and the large majority of global health 
research and development funding goes into researching P. falciparum and in promoting 
campaigns to address it. There is by far the most knowledge produced about falciparum malaria 
than any other form ,65 and it is the assumed form for most of the simple tools promoted by global 
malaria institutions. Jane Carlton and her colleagues (2011) have argued that in the face of global 
health’s emphasis on falciparum malaria, vivax malaria has become a neglected disease, 
particularly in the realm of scientific research. While Roll Back Malaria (RBM) and the WHO 
                                                
63 So metal. 
64 http://www.malariasite.com/life-cycle/ 
65 A quick Google Scholar search produces 294,000 results for Plasmodium falciparum; 56,000 for P. 
vivax; 18,200 for P. ovale; 14,000 for P. knowlesi; and 9, 930 for P. malariae. 
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focus on falciparum malaria, their framing documents for tackling malaria provide very little 
“data and interventions specific for vivax malaria” (Carlton et al. 2011:3). P. vivax is more 
common outside of the African continent and “is perceived by many as relatively benign” (1). In 
parts of Thailand and Cambodia, where it accounts for 60-70% of cases of malaria (Vogel 2013), 
those seeking medical treatment for malaria distinguish between “easy” malaria (falciparum) and 
“complicated” malaria (vivax) (Grant 2015). Falciparum malaria is designated as such because 
once it has been attacked with a course of ACTs, it does not linger. Vivax malaria, on the other 
hand, can hide in the liver and escape artemisinin’s onslaught, and then it can reappear at any 
moment down the line. As noted by many (Mendis et al. 2001; Carlton et al. 2011; Vogel 2013), 
these popular distinctions between the two species of malaria certainly do not map on the global 
malaria institutions’ priorities.  
 P. falciparum mutates faster in the face of antimalarial drugs, and it is at the center of 
fears about growing malarial resistance to artemisinin-based drugs. Chloroquine resistance first 
appeared in falciparum malaria in Southeast Asia in 1957 (Payne 1987). P. vivax resistance to 
chloroquine did not appear until 1989 in Papua New Guinea (Rieckman et al. 1989), and 
chloroquine remains useful for treating vivax malaria in much of the world. Thus, both 
falciparum malaria’s relatively high mortality rates and its susceptibility to resistance make it the 
focus of antimalarial surveillance, because global health governance often emphasizes 
interventions that provide “high impact outcomes for the most people at the least cost” (Miller 
2014). To combat falciparum resistance to artemisinin, as mentioned briefly above, rapid 
diagnostic tests (RDTs) have been wielded as a tool to address the problem of diagnosis in areas 
without microscopy laboratories. There are four kinds of RDTs: those that test for the antigens of 
P. falciparum, those that test for antigens of P. falciparum and P. vivax, those that test for 
antigens of the four most common human species of malaria (excluding P. knowlesi), and those 
that test only for antigens of P. vivax. 90% of RDTs currently in use worldwide test for P. 
falciparum’s antigen HRP2 (Mouatcho and Goldring 2013). In Senegal, like many other 
countries in Sub-Saharan Africa, most RDTs that are found in clinics without microscopy labs 
are those that test solely for P. falciparum .66 There has been a rise of efforts to diagnose malaria 
before providing treatment, promoted by the WHO, as opposed to providing treatment based 
solely on clinical diagnosis. In the wake of this emphasis on biological diagnosis, some have 
argued that data produced based on RDT diagnosis has ignored the prevalence of malarial 
species other than P. falciparum because of falciparum malaria’s assumed dominance (Carlton et 
al. 2011).  
 Four species of human malaria are known to be present in Senegal, all but Plasmodium 
knowlesi. There are two genetic traits that impact the susceptibility of local populations to 
infection of falciparum and vivax malarias. Sickle cell trait is understood to have evolved in 
humans to help them survive malaria (Allison 1954; Luzzatto et al. 1970). While genetically 
passed sickle cell anemia – or the presence of sickle cell alleles from both parents – can restrict 
the carrier’s blood flow and cause chronic pain, sickle cell trait is generally understood as benign 
by biomedicine.67 The sickle shape that red blood cells take on with the presence of sickle cell 
                                                
66 In public clinics in Senegal, the most common RDT in 2014 was SD BIOLINE Malaria Ag P.f/Pan: 
http://www.standardia.com/en/home/product/rapid/infectious-disease/Malaria_Ag_PfPan.html. 
67 In Senegal, sickle cell trait was for many decades understood as itself a condition that could be 
mediated through biomedical care. As Duana Fullwiley convincingly shows, there was a recent shift in 
the way that sickle cell trait was understood by the biomedical system, resulting in the dismissal of long 
understood forms of suffering by that system (Fullwiley 2006). 
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anemia are understood to restrict Plasmodium parasites’ ability to infect them in the blood stream 
stage of their life cycle. Sickle cell trait causes a lower amount of red blood cell sickling than 
sickle cell anemia – diminishing the symptoms associated with anemia – but they cause enough 
sickling to reduce malarial parasites’ ability to infect red blood cells. In Senegal, sickle cell trait 
as a protection to malaria has come under question, as Faye and his colleagues (2002) found that 
sickle cell trait carriers in the village of Dielmo, Senegal were actually more susceptible to 
Plasmodium ovale, a strain genetically closer to P. vivax than P. falciparum.  

The second genetic condition understood to protect carriers from malaria is related to P. 
vivax and P. knowlesi. The “Duffy-Blood-Group Genotype,” FyFy, restricts the ability of these 
two species of malaria to invade blood cells, and this genotype is found predominantly in African 
and African-American populations and that a relatively high percentage of these populations are 
understood to be Duffy-negative (Miller et al. 1976). Thus, the majority of African and African-
American populations have been categorized as immune to P. vivax and P. knowlesi, and thus the 
two species of malaria have historically not been thought to exist on the African continent. 
However, in the last few years, immunologists have found evidence of the common presence of 
P. vivax among Duffy-negative people in Madagascar (Ménard et al. 2010) and Senegal (Niang 
et al. 2015), among other locations in Sub-Saharan Africa. Niang and his colleagues assert that 
the dogmatic assumption of Duffy-negative populations’ immunity to vivax malaria is 
problematic, as “recent reports of P. vivax infections in Duffy-negative individuals have called 
for reconsideration of this widely accepted dogma as they strongly indicate that the Duffy status 
is no longer a barrier to P. vivax infection” (Niang et al. 2015:2). Although vivax is less fatal than 
falciparum malaria, vivax malaria leads more regularly to complicated forms of malaria, like 
cerebral infections. Its recently discovered presence on the African continent is an indication that 
sweeping claims about how malaria functions – particularly when they are attached to racialized 
scientific framings as in the case of the Duffy-negative blood type – are very problematic. It is 
important to attend to the ways that the very complicated messiness of malarial parasites and 
their phenotypes get abstracted into condensed truths, often when there is ample evidence to the 
contrary, and how these condensed truths simplify possible ways of controlling the different 
forms of the disease.  

Malaria and the Senegalese Public Health System 
Thus, since the creation of French West Africa in 1895, modern medicine has 
been “transplanted,” “transposed,” and “imposed” there. (Bado 1997:1249) 

 
Malaria has long been a site for contested practices and contested meanings in Senegal. Malaria 
is understood to have been present in what is now known as Senegal for millennia, and colonial 
and imperialistic public health interventions on malaria in the region have their roots in the mid-
nineteenth century. Along with the British, the Dutch, and the Portuguese, the French had been 
present in the coastal trading posts of Saint-Louis and Gorée since the seventeenth century. It 
was not until the later half of the nineteenth century that the French began a military conquest of 
mainland Senegal, and in 1895 French West Africa was founded, with Saint-Louis as its capital. 
In this way, the development of Pasteurian and “microscope-based laboratory medicine” and its 
application to public health unfolded in urban Senegal contemporaneously with similar 
developments in the metropole. The spread and application of biomedicine was understood as a 
key component of France’s colonial “civilizing mission” (Conklin 1998).  
 Despite the lack of historical records on the subject, there indeed were certain forms of 
pre-colonial public health interventions in the region. For example, as Kalala Ngalamulume 
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(1996:116-7) showed in the case of Saint-Louis, Muslim healers practiced inoculation against 
smallpox, through the “transfer of smallpox matter from infected to the non immune susceptible 
through incision” – a practice that was introduced into Islamic healing practices by way of Iran 
and India. What exist more forcefully in the historical record are protestations of missionary and 
colonial authorities against non-Western modes of medical treatment. On 17 August 1897, the 
French decreed that Western medicine be made the official medical system of the region (Dislere 
1906:142). However, as many have noted (Becker 1998; Echenberg 2002; Ngalamulume 1996), 
the French animosity toward Muslim and pagan indigenous healing techniques was more 
political than epistemic. At the turn of the century, French medical theory in the colonies was 
largely held “that invisible ‘miasmata’ caused disease, while African healers attributed numerous 
illnesses to invisible spirits” (Echenberg 2002:26).  
 Biomedical interventions for malaria in colonial Senegal developed alongside the 
production of knowledge about its etiology and transmission vectors in Senegal 68 and other 
European and American colonies. French colonial authorities were primarily interested in 
addressing malaria – understood as the “main killer of Europeans” – because of the high death 
rate among the French military and colonial populations in the colonies due to fever (Cohen 
1983:23). A much less catastrophic historic opposite to smallpox, with regards to its devastation 
on the native population in the European conquest of the Americas, malaria was understood as 
unavoidable and disastrous for Europeans coming to African colonies. French military doctor 
and ethnologist69 Laurent Jean-Baptiste Bérenger-Féraud estimated in 1875 that malaria 
impacted “between 80 and 94 per cent of all Europeans” in Senegal (cited in Cohen 1983:25).  
 Formal French colonial intervention on the health of the Senegalese population was 
focused primarily on the control of epidemics, such as the yellow fever epidemic in 1900 and the 
bubonic plague epidemics in 1914 and 1944 (Echenberg 2002), and many colonial interventions 
on indigenous populations entrenched class and racial lines whose traces are still felt today 70 
(Gaye 1997:1168; Diop 1997). It was only much later that French colonial medicine began to 
pay attention to malaria as it impacted the colonized population, and Angelique Diop (1997) and 
others argue that French focus on the health of the population was a tactic of colonial expansion. 
Although the French colonial promotion of health care structures in West Africa were for some 
time understood as a “humanitarian” side of colonial expansion, historians of medicine in French 
colonial contexts, much like historians of British medical colonization (Arnold 1993; Anderson 
2002; Tilley 2011), have come to see the “ideology of the justification of colonization by 
medical work” (Robert et al. 1995:60; see also Diop 1997; Ndoye and Poutrain 2004).  
 Myron Echenberg argues that “malaria was often overlooked in European statistical 

                                                
68 The first Pasteurian of Senegal, Émile Marchoux, produced a seminal text on the nature of malaria in 
Senegal and directed canalization projects in Saint-Louis with the goal of eliminating sites for larval 
development (Aldighieri et al. 1985; Marchoux 1897). 
69 In addition to being the Chief Medical Officer of the French Navy, the head doctor of the hospital on 
the Senegalese island commune of Gorée, and the “physician in chief of all of Senegambia and its 
dependencies” for a time (JHH 1875), Bérenger-Féraud also produced a monograph on the culture of 
Senegambian populations in 1879. 
70 Until 1900, the biggest contribution of the French on the health of the local population was the 
construction of three military hospitals – in Saint-Louis, Dakar, and Gorée – that slowly began to accept 
admittance to non-military members. The colonial hospitals in Saint-Louis and Gorée began to implement 
a sort of public health system, only available to indigènes of the Quatre Communes (the Four 
Communes), who were understood to be French citizens from 1848 onward. 
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assessments of the health of the Senegalese population” because it largely impacted children and 
few adults who survived it in childhood died from it in adulthood (2002:23). Malaria was largely 
conceived of as a European problem, and although it was included under the auspices of the 
Service Général d’Hygiène Mobile et de Prophylaxie (SGHMP) in 1945, it was not until 1953 
that the Service de Lutte Antipaludique (SLAP) was established in French West Africa (AOF).  
 The Parisian Pasteur Institute’s first research trip to Senegal was in 1896, under the 
principal doctor of the French colonial troops, Émile Marchoux, to study malaria and 
trypanosomiasis (Gaye 1997). Marchoux established a laboratory in Saint-Louis in 1896, which 
was transferred to Dakar in 1913 and became the Pasteur Institute of Dakar in 1924. The Office 
de la recherche scientifique et technique d’Outre-Mer (OSTROM) – renamed in 1998 the Institut 
de recherche pour le développement (IRD) – was established in Dakar in 1943. These two 
French scientific research organizations continue to operate and play a large role in political 
decisions made about local health interventions in Senegal. Independence in French West Africa 
brought with it postcolonial health structures that resembled colonial ones, like the Organization 
for the Coordination and Cooperation against the Great Endemic Diseases (Organisation de 
coordination et de coopération contre les grandes endémies or OCCGE). With these large 
structures came a kind of “Pasteurization” of Senegal, according to Papa Amadou Gaye (1997), 
that, like postwar international health development, focused on individual diseases rather than on 
primary care  (Bado 1997). The Assistance Médicale Indigène (AMI) was set up as a means both 
to address the health of rural populations and as a way to educate and train local populations in 
French biomedical practice. Aristide Le Dantec, talking about the development of public health 
measures in French West Africa after WWI, explains how important it is that France take care of 
the tirailleurs that helped fight on many fronts during the war. “Our politics in West Africa,” he 
emphasized, “must be before everything else a politics of settlement [peuplement].” 
 As a part of the WHO’s 1955-1969 Global Malaria Eradication Program, Senegal was 
chosen as a test site, along with Côte d’Ivoire and the Republic of Upper Volta (now know as 
Burkina Faso) for eradication projects in French West Africa. As discussed above, the GMEP 
never fully took Sub-Saharan Africa to be part of its explicitly global dream of the eradication of 
malaria, as the problem of malaria in Sub-Saharan Africa was understood to be too complex for 
eradication (Packard 2007). Before 1952, although there were public health ventures around the 
disease focused on prevention like anti-larval ventures, there was no specific health service in 
place for combatting malaria for the general population in Senegal, just as in the rest of French 
West Africa (Ndoye and Poutrain 2004).  
 This brings us to a view of the malaria fight in 1997:   
  

The global strategy [of the WHO’s 1955-1969 Global Malaria Eradication Program] was 
thus abandoned in the name of a diversified strategy, locally adapted to the 
epidemiological situation and socio-economic conditions. The priority is the treatment of 
the sick. The antivectoral fight (lutte antivectorielle) is limited to zones where it is 
feasible and effective. Prevention of transmission is excluded in rural regions. Drug 
chemoprophylaxis is reserved for populations at risk (pregnant women, migrants, 
eventually young infants). The objective is the prevention of mortality and avoiding the 
complications of a simple malaria attack (Robert, Molez, and Becker 1997:1183).  
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The continued presence of “empirico-metaphysical medicine,”71  to use Bado’s (1997) term, in 
Senegal despite the fact that Western biomedicine has been present, and actively imposed, on the 
Senegalese population since the late nineteenth century “emphasizes in a certain way the limits 
and deficiencies of technical biomedical responses to problems of health” (Becker 1998:415).  
 

 
The African Renaissance Monument. Photo Credit: Jeff Attaway. 

In Search of Plasmodia 
Located in northwest Dakar, Senegal, the Ouakam Public Health Center sits under the enormous 
African Renaissance Monument, which represents for many residents of this quickly developing 
neighborhood their precarious relationship with increasing state and international investment in 
their community. Former president Wade commissioned the statue, whose construction ended in 
2010, as a symbol of Senegal’s emergence as a robust economy on the global scene. For most 
residents of Dakar, however, the statue’s exorbitant cost ($27 million) is a symbol of their 
government’s disregard for their needs, and its “Stalinist style” – a curious aesthetic choice in the 
twenty-first century – a reminder of the rapid appropriation of Senegalese land and resources by 
outside forces. From 1994 to 2010, real estate prices in Dakar skyrocketed 256% (Senegalese 
National Statistics Agency 2010), as apartment buildings and sprawling villas, built with the 
regional elite and international community in mind, were thrown up and now stand empty along 
the coastline. Current residents cannot afford to rent them. This clash of Wade’s dream of 
neoliberal alternance and the realities of what the average Dakarois can afford is nowhere more 
visible than in Ouakam in the last few years. Dusty roads lead to row upon row of beautiful, 
empty, unfinished buildings, often occupied clandestinely by recent migrants from rural Senegal 
                                                
71 This is Bado’s (1997:1250) term in preference to “traditional medicine,” which “respects neither the 
historical time nor the realities of evolution and experiences of the societies where these practices are 
found.” Empirico-metaphysical medical practice is not static, as you might interpret with the term 
“traditional medicine” – practitioners use observation, experience, and metaphysics to connect everyday 
experiences to the supernatural. 
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or neighboring countries to the city.  
Because its user fees are lower than other health centers, the clientele of Ouakam’s health 

center is mostly working class families who live in the north part of the city. This is due in part 
to its designated personnel, the “assistant social,” who compiles cases for those patients who do 
not have the means to pay the full amount, which is then passed along to a committee above to 
decide on a subsidy. However, this health center, too, is precarious. In September 2012, during 
Dakar’s relatively brief but intense rainy season, torrents of water broke down the wall that 
surrounds the compound. It closed due to flooding and remained closed until Spring 2013.  

The first time I visited the microscopy lab at the Ouakam Health Center, I was greeted by 
a lab technician who was excited to show me the lab and to tell me about the kind of work that 
they did there. The excitement she had about talking about her work was in stark contrast to the 
other health workers I had met with that day, particularly the one who played solitaire on his 
computer throughout our entire interview.  

She took me step by step through the process of finding a true positive through 
microscopy. In a smaller room off the side of the main laboratory, which serves part-time duty as 
a storage room and is full of extra and outdated equipment, they sit patients down on a stool to 
extract a blood sample. To do this, they swab the end of the patient’s finger with alcohol and 
prick it, and then they place the drop of blood on a glass slide. A lab technician then creates a 
blood smear by pulling a plastic, clear spreader at a 45-degree angle across the drop of blood. 
They then needed to let the slide [sit with the stain] for several hours, which makes it easier for 
them to distinguish the plasmodia from blood cells through the microscope. She tells me to 
return later in the day so that she can show me what the process is like in the search for 
plasmodia.  

When I return, she tells me that the sample they have is a remarkably good one.  
“C’est tellement jolie,” she says. It is “truly beautiful” – it is without a doubt a positive 

diagnosis. She ushers me to the microscope and tells me to look for myself. Through the 
microscope lens, I can see a large number of much smaller, purplish “grains of sand” next to the 
larger blobs of blood cells. She directs me to the fine focus knob on the microscope and tells me 
to shift around the slide to see if I can spot more of the grains. She explains that not only the 
purplish grains are necessary for a positive diagnosis, but there must also be a “blue shadow” 
behind those grains. Sure enough, I can spot a faint bluish tinge to the back of the grains.  

She is so happy that I have a chance to see a case that is “fortement positif” – “definitely 
positive.” When there are fewer plasmodia, it is much more difficult to diagnose. The lab 
technicians sit over the microscope, sometimes for hours on end, moving the slide ever so slowly 
under the lens of the microscope, searching for something that fits the exact description of the 
plasmodia. If it is particularly difficult to find a grain, then they will at times ask for the patient 
to return so that they can take another blood sample. However, it rarely happens that the patient 
will come back. Still she is required to provide certainty – a certainty that is often impossible to 
provide. More often, she must approximate the presence of the plasmodium. 

Funding agencies and regulatory bodies engage in practices of certainty-making, strictly 
labeling actions and treatments as correct or incorrect procedure for addressing the problem of 
endemic malaria. These labels are enforced in the public sector by the strict protocols of the 
WHO and Senegal’s National Malaria Control Program and enforced in all sectors by the 
granting or withholding of funding. Meanwhile, malaria diagnosis, treatment, and research exist 
resolutely in a landscape of ambiguities. In many communities in and around Dakar, Senegal, as 
in many other regions of Sub-Saharan Africa (see Granado 2007), “malaria,” “fever,” and their 
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iterations in local languages circulate and inhabit many different meanings, which complicates a 
very neat image of being able to track positive diagnoses of the disease. 

Producing a positive diagnosis of malaria at a public health clinic is, understandably, 
much more complicated than running a blood sample through a machine, despite the fact that 
rapid diagnostic tests (RDTs) attempt to simplify this process for clinics running on limited 
resources. Opening up this black box of diagnosis-making can be productive for analyzing the 
ramifications for producing certainty both in the relationship between health practitioner and 
patient and between regulatory bodies and global health funding recipients.  

However, as with the unequal distribution of pharmaceuticals and tools in the national 
public health system as a whole, knowledge and the understanding of and ability to apply that 
knowledge are distributed quite unequally in urban and rural regions of the country. As we will 
discuss at length in the next chapter, a robust health system in Senegal depends heavily on the 
labor of health workers and an infrastructure to support them. That there is often a lack in both of 
these categories is often pointed to as an obstacle by the Washington-consensus global health 
community in Dakar,72 but solving these problems falls outside of USAID’s, the Global Fund’s, 
and others’ strategic plans. The NMCP and its nongovernmental partners are in constant 
conversation about the need to find new and better ways to communicate with public health 
workers in more resource- and infrastructure-poor parts of the country.  

The official tools that the NMCP requires for the process of diagnosis are RDTs and a 
microscope if the health center has the means to support a laboratory. For the most part, 
however, the diagnosis of malaria is at the discretion of the doctor or nurse that interacts with the 
patient. In the clinic in Ouakam, the RDTs doctors and nurses only test for Plasmodium 
falciparum, which is the most common strain of malaria in Senegal but certainly not the only 
strain present. If an RDT comes back negative, a health worker may still tell the patient that the 
pain they are suffering are the effects of having malaria, and they will prescribe antimalarials 
even without the official diagnosis. Most health structures do not have access to a laboratory, and 
if an RDT comes back negative they have no back up step to get an official diagnosis of the 
disease. At the Ouakam health center, doctors and nurses were known to give patients a malaria 
diagnosis even if the lab technicians could not find any or sufficient plasmodia in their blood 
sample to define the sickness as malaria.  

In the context of increased anxiety about spreading artemisinin resistance, particularly 
since 2010, the NMCP is the institution that steps in to remind health workers of the importance 
of getting a clear positive diagnosis to make sure that health workers are not over-prescribing 
ACTs. They also enforce obtaining a positive diagnosis in order to accurately record actual cases 
of malaria for reporting purposes.  

Defining Malaria in the Lab 
Yet finding a “clear positive diagnosis” is much more difficult than how the NMCP 
communicates it (as has been noted by other social scientists; see Ndoye and Poutrain 2004). Dr. 
Cheikh-Sadibou Sokhna, an external expert of the Senegalese National Health Research 
Committee and a co-founder of the Epidemiology and Development Network of IRD in Dakar, 
explained as much in his doctoral dissertation: 
 

The main obstacle that complicates, to the present, any in-depth study of [malaria] 
                                                
72 Like many other parts of sub-Saharan Africa, China has invested heavily in the building of roads, the 
building of hospitals, and the training of health workers.  
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immunity, of its mechanisms, and of its determinants is the lack of a clear definition of 
what constitutes a malaria attack. Indeed, in highly endemic areas, the combination of 
hyperthermia and the presence of the parasite is an insufficient criterion to diagnose a 
malaria attack: trophozoites of P. falciparum infects 50-100% of the children outside any 
morbid episode, and a fortuitous association parasitaemia-fever is common regardless of 
the pathology encountered (Sokhna 2000:22). 
 

 A project supported by the Institut de recherche pour le développement (IRD) to track the 
presence of malaria in Dielmo, Senegal (280 km southeast of Dakar) over the course of 22 years 
(1990-2012) shows how malaria prevalence was on the rise throughout the 1990s (going from 
142.5 infected bites per person per year in 1990 to 482.6 in 2000) (Trape et al. 2014). In the late 
1980s, malaria mortality was low, but the parasite was always present and clinical malaria 
attacks rebounded after a relative lull from the 1960s until the 1980s. Chloroquine was relatively 
cheap, readily available, and widely self-prescribed (auto-traitement), but chloroquine resistance 
was growing (Trape et al. 1989). Large swaths of the population had high parasite density rates, 
because chloroquine was not killing off all of the Plasmodia parasites, and thus there were high 
incidence rates of infection and of clinical malaria attacks in children. Quinine, the WHO’s 
current official treatment for “complicated malaria” (particularly cerebral malaria), was also used 
for the treatment of uncomplicated malaria during this time of increasing chloroquine resistance 
in Senegal, but the side effects of the drug are particularly disastrous – such as possible death 
from “blackwater fever,”73 and it has a much shorter shelf life.  

In this context, defining a “malaria attack” was and is a moving target, related to the 
changing levels of immunity and general prevalence of different malaria strains within the 
community where the strains are found. One researcher described the IRD projects diagnosis 
process thusly: “We attributed fever to malaria when parasite density was higher than an age-
dependent threshold calculated for each Plasmodium species during the corresponding period” 
(Trape et al. 2014). Using this measure, obtaining a definitive diagnosis of a malaria attack in the 
average public health clinic in Senegal is particularly difficult. Most clinics do not have the 
microscopy equipment available that this IRD project has at its disposal – or even the kind of 
equipment I found at the Ouakam Health Center – and thus cannot do this sort of calculation. As 
a band-aid solution to the lack of health infrastructure and equipment in many areas of Sub-
Saharan Africa, the WHO promotes the use of rapid diagnostic tests to test for malaria antigens 
in the bloodstream. In Senegal, I largely encountered two different kinds of RDTs: one that tests 
specifically for antigens in the bloodstream by Plasmodium falciparum and one that tests for 
antigens in the bloodstream by the four human strains of malaria present in Senegal (P. 
falciparum, P. ovalae, P. malariae, and P. vivax).  

In Senegal, the first form of RDTs is the most widely used, as P. falciparum makes up 
most of the cases of malaria. However, as in the case of microscopy, defining a “malaria attack” 
is still dependent on the levels of immunity of the population in question. In areas of high 
endemicity, large percentages of the population will have antigens in their bloodstream 
recognizable by RDTs, whether or not the illness they are suffering from is actually malaria, and 
a more particular measurement of the density of parasitaemia is necessary to actually know if 
malaria is the root cause of their illness.  

Despite this slippery definition and the elusive terms of malaria’s visibility, the World 
                                                
73 With blackwater fever, a noted complication of malaria, red blood cells burst in the bloodstream and 
release hemoglobin into the blood vessels and urine, which often results in kidney failure. 
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Health Organization and its influential partners urge health workers only to prescribe 
artemisinin-based antimalarials if a positive diagnosis is found. Discussed above, artemisinin 
resistance, which was first confirmed on the Thai-Cambodian border in 2009, was confirmed to 
have extended to just over the border to India in April 2015. Many experts (Wang 2015; Knols 
2015) now claim that artemisinin resistance should be called a global health emergency, and 
some believe it should be fought like a “war” (Wang 2015). In Senegal, this top-down insistence 
on the careful prescription of antimalarial drugs is complicated by many factors, not the least of 
which is the regulation of the quality of pharmaceutical drugs that circulate in the public, private, 
and parallel markets, complications of which Peterson (2004) discusses carefully in Nigeria. 
Programs that have been implemented for tracing drug quality in the public and private markets 
were spearheaded by USAID specifically for the regulation of antimalarials – to be sure that they 
had appropriate levels of artemisinin-based active agents and were not monotherapies, which 
promote the spread of resistance.  

Jël nga sa wàll: Have you had your malaria yet? 
 As-tu pris ta part?  
 Have you had your malaria yet this year? 
 In certain parts of urban Senegal, this is a question posed, in Wolof, among the many 
questions that are required in greeting. 
 Nanga def? Lu bës? Ana waa kër gi? Jël nga sa wàll? 
 How are you doing? What’s new? How’s the family? Have you had your part yet – have 
you had your malaria yet? 
 Right hands slapped together with glee and gripped tightly for the duration of the 
greetings, which are often repeated many times, sometimes devolving into a repetition of each 
other’s last names, back and forth. This is the proper way to say hello to each other on the street, 
outside of corner store boutiques or while waiting for a café touba from street venders that may 
either have a small cart with “Nescafé” branded across the top or from venders that may have 
merely an aluminum vat and a ladle with which to serve the spiced coffee, doled out into 
ubiquitous little mauve plastic cups, fingers placed carefully on the rim to avoid burning them in 
the pass off. Thrown into these endless greetings are questions posed about your health, your 
family’s health, whether you have been eating money, whether there is money, and so on.  
 And as a part of these routine greetings, this question: have you been sick with malaria 
yet this year?  
 Sibiru is always present, always assumed. The rainy season – called l’hivernage in 
French – roughly takes up August and September in Dakar but extends longer in the southern 
and inland regions. During the rainy season and in the period after, sibiru accounts for all illness 
that appears with certain symptoms – un corps chaud (a “hot body”), chills, vomiting, head 
aches, lethargy – particularly for children. Popular vernacular labels these illnesses sibiru in 
Wolof, and the medical authority does as well, regardless of whether there is a positive 
biological diagnosis of malaria. The slippages in malaria’s meaning are evident in the description 
of one woman’s experiences with malaria and biomedical authority. 
 In June 2013, in Parcelles Assaines, a dense neighborhood on the north side of the thin 
neck that links the peninsula of Dakar to mainland Senegal, my friend Malick meets me at the 
main road where my taxi dropped me off close to his house. Hot, red sand slides between my feet 
and my sandals as we walk through the unpaved side streets. On the way to his neighbor’s 
housing complex, he explains to me the routine nature of malaria, what janga sa wàll really 
means. He explains to me that everyone assumes they will get it once a rainy season, that they 
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will have “their turn” with the disease. It is not so bad once you are an adult, he tells me, because 
it gets more manageable every time you have it. It is worse for children and foreigners, who have 
not experienced it before.  
 Everyone we meet along the way, sitting on low cement walls or walking in the other 
direction, calls out to Malick for a handshake and a greeting. Malick was a Wolof professor for 
the Peace Corps for many years, and now he teaches Wolof and French to NGO workers all over 
Dakar and to countless foreign researchers who come to work in Senegal. His neighbors know 
that he makes considerably more money than they do, and they often ask him to pay for their 
medical and education bills. He complains about it often, but he knows that he really has no 
choice – if he does not pay for these bills, then his neighbors will not have access to health care 
or education.74 He explains that his neighbors are always happy to help him in other ways, since 
they depend so heavily on his salary to pay for these necessary things that are far beyond what 
they would be able to pay – much like Oumar’s neighbors and networks depend on his.  
 We walk into the courtyard of his neighbor’s house, and the housing complex is set up 
like so many others I have seen in Dakar. The floor is broken tiles set into cement, creating a 
hodgepodge mosaic, and the walls of the buildings and outer courtyard wall are cement daub 
plastered over cement bricks. Not for the first time, I think about how poorly Dakar would do if 
an earthquake were ever to strike. Shredded cloth covers the doorway from the courtyard into the 
main building, and the warped wooden door stands unused, leaning on the side of the house. 
Mariama, the elderly woman that Malick has brought me to interview, smiles brightly at us and 
pulls us inside her house. She takes us on a tour, and in this room sits her daughter and three of 
her grandchildren, watching television. She points out her daughter to me and emphasizes the 
fact that her daughter’s French is a lot better than her own. We nod at each other and smile. 
 Mariama then takes us to her bedroom, which, like in many Senegalese households, 
serves as her salon, the room for hosting guests. We sit, and as Malick explains to her the nature 
of my research, she nods her head vigorously and tells us that her youngest granddaughter 
recently had sibiru. She goes to her bureau to bring out the containers of the pharmaceuticals the 
doctor had prescribed: antibiotics and cough syrup. She emphasizes the fact that the doctor had 
told her that her granddaughter had sibiru. When I ask if the doctor told her whether or not her 
granddaughter had a positive laboratory diagnostic, Malick shakes his head and tells me that the 
doctors do not give details about that sort of thing, not unless “you are an intellectual and you 
pose certain questions – the line to see the doctor is too long, they cannot spend that much time 
with each individual” (Malick 6/16/13).  
 I point out to Malick that the pharmaceuticals that Mariama was given do not treat 
malaria, and I am curious whether it was the doctor that had labeled the child’s illness as such or 
whether it was Mariama herself. As Malick poses the question, Mariama nods vigorously and 
reiterates that it was the doctor. Malick further explains: “The doctor said that it was sibiru. You 
know, here, when people have un corps chaud, we say that it is malaria. Or when a child vomits, 
we say that it is malaria. Because during the ‘malaria season,’ during the rainy season, everyone 
thinks that all of the sick children, who have un corps chaud, that it is malaria” (6/16/13).   

                                                
74 This is common practice in Senegal, where access to education or health care requires access to 
monetary means, but there are few employment opportunities. The Central Intelligence Agency’s World 
Fact Book estimates a 48% unemployment rate in Senegal (2007). As a result, single individuals come to 
support a very extended network to fulfill their communities’ needs. 
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Conclusion: Approximation through Precision 
Global malaria institutions classify these slippages as “misinformation,” as seen in the case of a 
characteristic report on malaria in Kenya:  
 

This misinformation fuels the disease and a culture of apathy perpetuates it. “You can be 
accustomed to something for so long, you stop seeing it as something serious,” says Dr. 
Dorothy Memusi at Kenya’s National Malaria Control Program in Nairobi. [Community 
health volunteer Brenda] Chilande agrees that there’s complacency around the disease. 
“The locals don’t perceive it as a serious disease yet it causes death at a very high rate,” 
she says. “Training local community leaders to fight malaria would give a huge positive 
impact.” (Leach 2015) 

 
Malaria’s normalcy within the context of its endemicity is one of the obstacles that global 
malaria institutions view on the road to eradication. However, the same data that malaria 
institutions use to analyze global trends of the disease are also produced by clinical diagnoses 
that are, in Senegal, an estimated 69% higher than biologically diagnosed malaria, verified by 
microscopy (Amexo et al. 2004). In the face of this “misinformation,” global malaria institutions 
demand precise definition and recognition of the disease. This demand for precision and naming 
– for practices that identify it definitively – in some ways creates a sort of proliferation of 
malaria’s multiplicity. If the microbiological diagnosis – in the form of microscopy – in fact 
produces new approximations of malaria, we might also look to the ways that efforts to 
document its presence on national and regional levels also show how the disease is difficult to 
pin down, how we can only get close to it. So we turn to the production of health data about 
malaria in public health systems.  
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CHAPTER FIVE: DATA 
Performativity and the Senegalese Health Worker Data Retention Strike 
 
It is April 2014, and I am going through recent “malaria data” recorded about community-level 
interventions in my colleague’s salon, which serves as an office for the CBO Association Locale 
de Guédiawaye (ALG) that we both work for in Guédiawaye. As introduced in chapter two 
above, ALG acts as an intermediary for many international development projects seeking to 
implement community-level action. The malaria data I am leafing through are sheets of paper 
with reported findings from visites à domicile (home visits) conducted in December 2013. The 
ALG was commissioned to do this work by the Hunger Project, which is an international NGO 
that acted as a sub-recipient of the Round 9 grant from the Global Fund to Fight AIDS, 
Tuberculosis, and Malaria (Global Fund). The main recipient was the Senegalese National 
Malaria Control Program (NMCP), and it serves as an orchestrating body for the ever-expanding 
number of private and public partners involved in the local health fight against malaria. The 
Hunger Project tasked ALG with finding willing local data producers: those from the 
neighborhood who could read and write in French and speak the much more widely spoken 
Wolof. These data producers would receive a per diem for the effort and for the mandatory 
training provided by the Hunger Project. During this particular data collecting event, community 
members were tasked with going door to door to collect data about the number of people and 
beds in the household, the number of mosquito nets the household had, how many mosquito nets 
go unused, how many children live in the household, how many people in the household had 
received a message about malaria before this visit, and so on:  
 

 
An example of raw data collected by malaria data producers 

 
At the bottom of the sheet is the open field, “Problèmes rencontrés lors des VAD”: Problems 
encountered during home visits. In many of the sheets compiled by the ALG-coordinated effort, 
this field is empty or “néant” is written (“not applicable”). However, at the bottom of a 
significant number of the sheets is written what is shown in the image above, “dans l’inodation” 
(sic): flooded. In ALG’s peri-urban neighborhood, a significant number of houses flood during 
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the rainy season from August to October and families manage around and live with standing 
water in their domiciles for months or even years on end. Not being able to afford to move 
elsewhere, they raise their beds and tables out of the water with cinderblocks, build cinderblock 
paths between them, and live with standing water. As discussed in chapter two, the suburbs of 
Dakar – Pikine and Guédiawaye in particular – have experienced rapid urbanization in the last 
few decades, and the populations living in these zones often do not have access to public services 
and live in inhabitable conditions.  
 This context – these situated answers to the open-answer field “problems encountered 
during home visits” – lies outside of the data sets that the Global Fund, the US Agency for 
International Development’s President’s Malaria Initiative (USAID-PMI), and other global 
malaria funding agencies use to coordinate their malarial interventions. While these funding 
organizations understand that flooding in peri-urban Dakar brings a large population in closer 
proximity to breeding sites of malaria-carrying Anopheles mosquitoes and leads to “higher peaks 
in transmission” of malaria and a “longer transmission season” (USAID-PMI 2015), this 
flooding is framed as an obstacle to overcome – and not a target for intervention – in malaria 
interventions implemented in the public sector in Senegal. In the data synthesis work that the 
Hunger Project will do to turn ALG’s data into a report for the NMCP and the Global Fund, 
there is no possibility of enumerating the issue of flooding in Guédiawaye in such a way that 
shows how the problem of malaria is defined by its proximities. These geographically-situated 
“problems encountered” – like flooding, a lack of local health workers, economic or geographic 
inaccessibility to health structures, lack of roads, and so on – may get mentioned in reports as 
“obstacles” to well-intentioned interventions organized by these global health institutions, but 
they are represented as beyond the problem at hand: malaria.  
 This malaria data collected by ALG staff and their neighbors feed into only one data 
stream of many, which together construct a framework for the local health fight against malaria. 
The information found on those countless sheets in ALG’s office, and many offices like it in 
Senegal, are synthesized by international nongovernmental organizations – like Plan 
International, IntraHealth, and the Hunger Project – and this labor of synthesizing is required for 
funding from the Global Fund, which frames their funding agreements with the principles of 
“performance-based funding.”75 There are also the routine malaria mortality and morbidity data 
normally collected by public health workers in health posts, centers, or hospitals, which are 
reported quarterly to the Ministry of Health via their health district heads. There are the USAID-
funded Demographic and Health Surveys that are conducted by the Senegalese Agence Nationale 
de la Statistique et de la Démographie that survey a “representative” population of urban and 
rural households to estimate national data on malaria.76 The French Cooperation funds research 
and development on the disease through the Pasteur Institute of Dakar and the Institut de 

                                                
75 These performance requirements filter all the way down to organizations like ALG, which default on 
their contracts with NGOs like the Hunger Project if they do not perform the requisite number of home 
visits and community awareness events or provide a sufficient number of referrals to the local public 
health post. 
76 These surveys also collect information like that found on the ALG’s sheets, how many mosquito nets 
are in a household and whether they are being used. They also record tests of positive presence of the 
malaria parasite in children with fevers and some quality of life indicators, like access to electricity and 
potable water. The 2012-2014 Continuous DHS interviewed 20,495 men and women to represent the 
country’s population of 14 million (ANSD & ICF 2015). The World Health Organization uses these 
surveys in many countries to compile its global data on malaria.   



 73 

recherche pour le développement (IRD). The network of public and private entities shaping 
malaria interventions in Senegal is vast77 and the kind of data collected about malaria is widely 
varying. However, as I argue here, the data that feeds into the national, regional, and global 
systems that fund public health infrastructure in Senegal are limited by their scalability and that 
which cannot be enumerated is left out.  
 What work does this data do and what labor does this data obscure? Using Erikson’s 
(2012) concept of data performativity – and the science and technology studies literature that 
informs it – this chapter investigates the ways that data production around the local fight against 
malaria in Senegal both is conditioned by preconceived ideas of the public health problem of 
malaria and reifies the ways the malaria problem is conceived. I show this in two ways. First, as 
global health interventions on the disease seek to address malaria simply through short-term 
solutions focused on parasitic infection and the Anopheles mosquito, the evidence that the 
disease exists as such slips away in the encounters between malades and health workers, between 
malades and their communities. Second, investigating the 2010-2013 health worker data 
retention strike in Senegal, I show how labor – so central to the management of malaria and 
health problems in general in Senegal and also so central to the history of struggles for 
Senegalese citizenship and socio-political engagement – is perceived as outside the problem of 
malaria by global health entities. Ruptures in data production in Senegal did little to disrupt the 
model of the malaria problem there, but it did threaten Senegal’s ability to qualify for global 
health funding, because of the Global Fund’s framework of performance-based funding. In this 
way, I show here how health workers and health data producers are tasked with performing a 
particular form of health labor, which reifies notions of the problem of malaria even as it 
produces unruly, unquantifiable data that elucidate just how entangled malaria is in its social, 
economic, and political proximities.  

The NMCP Pharmaceutical Evaluation and Survey Team Goes to the Field 
The road from the health district center in Goudiri to the tiny rural health post of Sinthiou 
Mamadou is deteriorating. It’s the fourth and final day of the National Malaria Control Program 
(NMCP) Pharmaceutical Evaluation and Survey team’s routine supervision trip to the southeast 
region of Tambacounda, and both Soxna and I are exhausted from the constant travel. The first 
day brought us from Dakar to the Mauritanian border at the town of Bakel, which was more than 
12 hours of travel. But even my tiredness and aches feel privileged: we travel in an air-
conditioned 4x4. I turn to her and tell her that it’s odd that, despite the fact that we are doing it in 
such luxury, traveling is so tiring. She smiles faintly at me and agrees. Soxna, like me, is an 
intern with NMCP – she is particularly interested in the distribution of long-lasting insecticidal 
nets (LLIN). She is about to receive her doctorate in pharmacology from the medical school at 
the University of Cheikh Anta Diop, and her research focuses on the use of phytotherapies at one 
of the largest public hospitals in Senegal. Her work with the NMCP is a necessary step for 
obtaining her further masters in public health.  

But the road: it’s 18 km from Goudiri to Sinthiou Mamadou, and it is falling apart. It is 
only a dirt road, but it obviously has not been maintained for years. Somewhere in the middle, 
we almost get stuck because the hard packed dirt has started to crack and crumble in the middle 
and falls away to ditches on either side. I think about how people get around on these roads 

                                                
77 The political advocacy group Speak Up Africa was founded on efforts to increase public awareness of 
the malaria problem in Sub-Saharan Africa. They well documented this elaborate network of private and 
public partners in the malaria cause (Speak Up Africa 2013).  



 74 

without 4x4s, and how often people have to travel this distance, how many people live even 
further than Sinthiou Mamadou from Goudiri. I wonder about how they must still have to travel 
that distance, because there are not any stores in these outlying villages.  In order to get tea and 
sugar and rice and any manufactured goods, people have to travel this disintegrating road by foot 
or by motorcycle.  

I was at first surprised by how sparsely populated this part of Senegal is compared to the 
eastern border towns we had been in the days before. It quickly became clear why: along the 
border between Senegal and Mauritania, and then between Senegal and Mali, the Senegal River 
flows, which cuts through the Sahel and the Soudan and creates a bustling economy on both 
sides of the length of the borders. Development projects exist all along there, to ameliorate 
irrigation, to provide microloans, to empower women, and so on. But Goudiri is some 40 km 
from the Senegal River, and the dry Sahel heat is in full force here. It’s unclear to me what 
people do to keep food in their mouths here, how they survive the summer heat (I’m already 
sweating in February), what they can cultivate from this dry, red sand.  

When we arrive at the health post, both Soxna and I are queasy, and we stumble through 
the gates of the health post. They are constructing a new health post on the left hand side, but 
there’s still a lot of work to be done. A lot of the financing for these health posts and schools in 
the remote, rural areas of Senegal depends heavily on the investment in the communities by 
those who have migrated to the grandes villes in Senegal or out of the country altogether. 
Needless to say, construction is slow, and it looks like the new health post has been in the middle 
of construction for quite some time. The working health post is on the right, and it is falling 
apart. There are no steps to get up to the raised platform, only a single cement block, and once 
again I wonder about how people less mobile than me get around with these kinds of 
inconveniences. How does an elderly gentleman with serious arthritis or a very pregnant woman 
deal with this cement block?  

The Infirmière Chef de Poste (ICP), the nurse and the head of the health post, comes out 
from her compound through a gate on the right. She is all smiles and has her adorable infant 
daughter strapped to her back. Soxna explains who we are, and there’s some confusion. The 
Goudiri district Médicin Chef de District (MCD) neglected to inform her that we were coming, 
and she is not prepared for us. We apologize profusely, but she is not worried as she leads us to 
her main office, the first room of the crumbling building. She explains that she is the only 
permanent staff at the health post, performing the role of ICP, sage femme (midwife), 
pharmacist, and anything else that might come up. Soxna looks up in alarm, turns to me, and 
says: “You understand that, right? She has no pharmacist. She is the only one working here. 
Make sure you write that down.” I nod furiously and scratch it all down in my notebook. 

Our role here is now ridiculous: our main goal with this supervision trip is to go to a 
handful of posts, whatever we can hit in three days over massive distances in the region of 
Tambacounda, and assess the conditions of the drug depots and the training levels of the local 
pharmacists. This is part of an effort to make widespread specific “rational” practices of drug 
management, including methods of reporting and stocking, which is how the official 
documentation of the trip has defined this work. In an effort to rationalize the distribution of 
pharmaceuticals, we have been sent out to southern regions to figure out the problems and to 
consider possible solutions. The southern regions are both where malaria is the biggest problem 
(partly because of transmission rates and the fact that the rainy season lasts longer there than 
anywhere else in the country) and where health infrastructure is the weakest. The thing that is 
really lacking at the health post of Sinthiou Mamadou, however, is other health workers. And 
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yet: the only time of the year that the ICP seems to need this extra help is during the rainy 
season, when the transmission rate for malaria is the worst and when she has to personally treat 
more than 150 patients a month. During the rest of the year, she normally treats around 25-35 
patients a month.  

There was a pharmacist here when this ICP first arrived, but he left a couple of months 
after she started work. However, as the ICP told us, it is difficult to find replacements for these 
kinds of positions because “les enfants ici n’apprennent pas”: the children here do not learn. 
Most of the students here make it through only a couple years of school and do not master 
French writing and speaking. The connection between educational opportunities and the 
disappearing pharmacist was not clear until a few hours later when, near the end of our 
supervision of the health post in Sinthiou Mamadou, I went out to the car to pick up the packet of 
“data management tools” we brought with us to give to the ICP. This was a monthly reporting 
book on specific medicines prescribed and given, a record of stocks, and a book full of ordering 
sheets that would get sent to the health district pharmaceutical depot in Goudiri to be filled. 
Right next to the health post was the local school, and a crowd of children of varying ages was 
sitting in front on a break. As I walked to where Sidy parked the car under one of the few nearby 
trees, the crowd came ambling towards me. This was a common experience in rural Senegal: the 
color of my skin marked me with undeserved celebrity. All of the children began to shout at me, 
“Bonjour, Madame! Comment ça va?!” My hands were full so I couldn’t shake their hands, 
which is common practice, and so I tried to say “Bonjour! Ça va?!” to each child who threw it at 
me. I wondered how the ICP must have felt surrounded by the youthful aspirations of children 
like this, knowing that it would be so hard for them to ever become the kind of workers who 
would or could return to the area to work.    

On our way back to Goudiri, Soxna tells me that this is a common occurrence in this area 
of Senegal. In the sparsely populated regions, it is hard to find educated workers who want to 
stay in the area rather than go elsewhere where work possibilities are better. Few of these 
students will ever be able to do this work, even though they might be the most likely to want to 
return. And so these rural health posts have limited staff and people come from very far distances 
to be treated at a poorly stocked and staffed health post. As a result, the ICP is often the only 
person left to take care of all the health services and all of the surveillance and data collection 
and management tasks that rural clinics like this are asked to fulfill. It is simply too much for one 
person. The ways in which local health workers are required, by the system, to take on these 
enormous responsibilities while simultaneously being forced to confront head-on all of the 
logistical obstacles intrinsic within that system is not new (see Justice 1983). And there is no 
known solution for this kind of problem.78 

Under these conditions, the correct reporting of how many treatments of antimalarials the 
ICP has received from the district depot is not her priority. In fact, her practices to deal with what 
Feierman (2010) has called the “normal emergency” of often insufficient health care in rural 
Senegal fly directly in the face of her duty to record things precisely: she is invested in stocking 
up as much as possible for the high malarial transmission season. In her case, reporting on how 
many treatments she had stored in her pharmaceutical cabinet – shelves of the different forms of 
                                                
78 In recent years, the Senegalese Ministry of Health and its funding partners have made the lack of 
human resources a central issue to the improvement of public health care. It is included within the 2009-
2018 National Plan for Health Development as a problem to address (MHPS 2009). Additionally, 
SUTSAS has identified it as a key obstacle to their goal of Universal Health Coverage (Thiam 2013). The 
impacts of this increased attention to the labor problem are yet to be seen. 
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Sanofi’s generic Winthrop ACTs (for infants, children, and adults) – would have raised 
eyebrows at the district level, but this was her way of protecting her patients from the inevitable 
stock outs that plague the public health system. Her practices for navigating a faulty distribution 
system were in direct contradiction to the “rationalization” of practices that the NMCP was so 
keen to enforce. And yet, Soxna’s reluctance to report on the ICP’s improvisational methods in 
our summary of the trip shows how data production in the field is always a creative process, even 
by those there to enforce “rational” practices.  

Data Performativity and Malarial Proximities 
Data performativity is at work in estimations of the global health problem of malaria and our 
global progress in these goals. Success in reaching the MDGs was structured by the following 
indicators: 6.6 “Incidence and death rates associated with malaria”; 6.7 “Proportion of children 
under 5 sleeping under insecticide-treated mosquito nets”; and 6.8 “Proportion of children under 
5 with fever who are treated with appropriate antimalarial drugs.” The focus on that decrease 
from 2000-2015 in global malaria infections cited by the WHO and UNICEF – an estimated 37% 
– obscures the fact that the definition of a case of malaria changed in many endemic countries 
during those fifteen years. This change occurred in Senegal in 2008 when the country mandated 
that only laboratory-tested cases of malaria be reported through the public health data system and 
reported malaria cases dropped dramatically as a result.79 Beyond the question of morbidity and 
mortality rates, whose hidden messiness we will investigate in the next section, the other 
indicators shape a very particular problem space that bounds the limits of what malaria is, which 
anthropologist René Gerrets (2015) carefully explores in the case of Tanzania. Focusing on 
children and their use of antimalarials and mosquito nets, these indicators cut out experiences of 
different malarias and do not reward other forms of success that do not rely on the distribution of 
simple tools.  

Science and technology studies has borrowed the concept of “performativity” from 
linguist J.L. Austin’s (Austin 1975:6) assertion that words do more than just describe the world 
but actually enact realities and critical theorist Judith Butler’s (1990:140) argument that gender 
categories are performed. STS scholar Michel Callon argues that the concept of “performativity” 
works best to describe the relationship between scientific theories – for him, economic theories – 
and the world they attempt to represent by arguing that “all science is performative” (Callon 
2006). Scientific theories, therefore, are “actively engaged in the constitution of the reality” they 
describe. Medical anthropologist Susan Erikson (2012) adapts the concept of performativity from 
its linguistic, discursive, and economic frameworks to the realm of what she calls “global health 
business.” In Sierra Leone and Germany, the business of global health “is fortified when people 
enact statistical health scripts through acts and processes of data collection, analysis, storage, and 
disbursement” (Erikson 2012:373). That these numbers are “too disparate from people’s bodies, 
human complexities, or communities to be meaningful representations” does not change the 
work that the numbers do or the place they have in maintaining the health system in places that 
receive global health funding. Data performativity, then, indicates the ways that data collection 
and synthesis maintain the model that the funding agencies construct, reifying both the 
definitions of health problems and the power relations embedded within global health glows of 
capital, technology, and knowledge. These tensions that data performativity produces in the 
malaria sector in Senegal are visible in the practice of diagnosis in Dakar and the concept of 
                                                
79 Cases of malaria in Senegal fell from 1.5 million in 2006 to 174,000 in 2009, and the Global Fund 
attributes this dramatic drop mainly to this change in case definition (Global Fund 2012). 
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malarial proximities, which we turn to in the next two sections. 
Global health discourse about malaria and its institutions,80 then, flatten the disease’s 

material and social proximities through data production while creating and making use of new 
conceptual proximities. In this way, proximity-making happens in two very important ways here. 
First, different definitions and experiences of malaria are layered upon geographical landscapes. 
This happens in many ways, including how malarial endemicity is mapped on city, regional, and 
global levels, and the social and political factors that condition that endemicity and are excluded 
from such mapping. These proximities are, however, central to possibilities of malaria 
eradication. Second, in the face of the ambiguities around diagnosing malaria, the data 
production system demands approximation on the part of health workers, as global malaria 
discourse comes in proximity to “malaria” and takes those approximations as definitions of the 
disease.  

As the examples of data production about malaria prevention and diagnosis above shows, 
health data production is a key component of this process of proximity-making. Global funding 
organizations map the boundaries of malaria “from a distance” (Erikson 2012:375) through the 
collection, synthesis, and distribution of health data. These boundaries then also delineate 
possible action on the part of the major funders of malaria interventions in Senegal: the Global 
Fund, USAID-PMI, WHO, UNICEF, and the World Bank. The Senegalese national budget to 
fight malaria, provided by these international organizations, is projected to spend around half of 
its annual budget on purchasing commodities like long-lasting insecticidal nets (LLINs), 
injectable artesunate for sever cases of malaria, rapid diagnostic tests (RDTs), and artemisinin-
based combination therapies (ACTs) (NMCP 2015). The other half of the budget is for the 
funding of the interventions that are largely focused on getting those commodities to different 
regions of the country. For example, its funding for vector control efforts is mostly earmarked 
for LLIN distribution and indoor residual spraying (IRS) operations.81  

 This is where the concept of data performativity becomes particularly useful for thinking 
about the terrain that global malaria governance maps with its institutions and discourse. These 
short-term efforts to control the Anopheles mosquito – primarily indoor residual spraying, larval 
control in water sources, and the use of insecticidal nets – do not adequately address the 
proximities that situate malaria. Indoor residual spraying, which involves spraying pesticides 
inside homes, must be regularly applied to be effective as vector control, and when it is not 
routinely reapplied, malaria has historically resurged in epidemic form (Cohen et al. 2012).82 
Keeping malaria at bay in this way, through the use of mosquito nets and IRS to control malaria 
vectors, serves as a necessary short-term solution, but it will not be effective as a means of 
achieving global malaria governance’s goal of eradicating malaria and its vector. More 
insidiously, these short-term solutions drive down malaria morbidity rates while distracting from 
the larger socio-economic development that must accompany malaria interventions. Historically, 

                                                
80 A better term here may be Callon’s (2006) “socio-technical agencement” or “socio-technical 
arrangement,” which allows us to think about the ways that both human and non-human agents shape the 
terrain of global malaria.  
81 For the projected budget between 2016-2020, the NMCP plans to devote US$16,791,368 to LLIN 
distribution campaigns and US$9,348,166 of its US$28,543,392 vector control program.  
82 A malaria epidemic in northern Uganda in 2015 was attributed to the recent lack of funding for IRS 
(Musoke and Nassaka 2015). There was regular application of IRS from 2011-2014 and malaria cases 
dropped during that time. However, funding ran out for that particular program in October 2014, and 
there was a rapid increase of malaria cases when the rainy season arrived in spring 2015.  
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successful elimination campaigns of malaria – like the Tennessee Valley Authority project of the 
1930s and the elimination of malaria from southern Italy in 1962 – have required parallel 
economic development, sanitation projects, and the fortification of public health infrastructure 
(Carter 2014; Snowden 2006).  

One key component of historic methods of eliminating malaria is this important 
component of bolstering health care infrastructure. The infrastructure needed for accessible 
health care – useable roads, trained health workers, adequate medical equipment – is seen as a 
problem but one outside the boundaries of malaria. Yet, data performativity is tied to the nature 
of performance-based funding, and the work that these numbers do at times becomes more 
central to the functioning of the health system than the work of health workers themselves, as we 
will see.  

The 2010-2013 Health Worker Data Retention Strike 
The stakes of the tensions produced by malaria data performativity are particularly visible in a 
recent data retention strike in Senegal. From July 2010 until March 2013, a convergence of two 
health worker unions in Senegal, the Syndicat Unique des Travailleurs de la Santé et de l'Action 
Sociale (SUTSAS) and the Syndicat Autonome de la Santé (SAS), called for its union members 
to strike by withholding routine patient data – mainly about diagnoses and pharmaceuticals 
prescribed – from the central Ministry of Health, even as they continued their other medical 
labor. Because the government health workers’ strike did not cripple the health system in an 
immediate sense and because talks between the unions and the Senegalese government hit 
stalemate after stalemate, the strike persisted until March 2013. Thus, from July 2010 until 
March 2013, the Senegalese Ministry of Health and its international and private partners did not 
have access to complete national data and the health community functioned with very limited or 
speculative data. Since the strike ended, the Ministry of Health and its partners were able to re-
establish the national information reporting system and recoup data for 2013, but data recouped 
from 2010 until 2012 is understood to be unreliable (USAID-PMI 2016:10).  

The 2010-2013 strike was the second of its kind in Senegal. The first, lasting from 1998 
until 2002, was inspired by a teacher union strike. The teachers continued their work but 
withheld students’ grades from the Ministry of Education as a means to bring the government to 
the table to discuss their demands for better working conditions. Thus, for the second time, 
SUTSAS/SAS union members withheld routine patient data – including morbidity and mortality 
rates of malaria – in order to better the working conditions of health workers who would be 
contracted by the statut de personnel hospitalière, which the union convergence demanded that 
the Senegalese government recognize. This would provide more security for those employed by 
public hospitals, but it would have done little to change the working conditions of those working 
as “village malaria workers” and in the health huts, health posts, and health centers that make up 
the rest of Senegal’s public health system. Health hut workers and “village malaria workers” are 
volunteers, and the health huts are not seen as a formal part of the health system. Yet, the 2,162 
health huts managed by local communities “cover approximately 50% of the country’s 
population” (USAID-PMI 2015). Thus, as I have argued elsewhere (Tichenor 2016), 
SUTSAS/SAS members also leveraged the power of the data they routinely collected in order to 
draw attention to labor and medical equipment distribution problems in Senegal. Because of the 
inherently global nature of the malaria fight in Senegal, the retention strike made visible the 
importance of government health workers’ role in Senegal’s ability to gain access to global 
malaria funding, as well as other global health funding.  

As the strike pushed against the current network of state and non-state, national and 
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international entities that control the centrally distributed funds for the public health system in 
Senegal – a system that is highly dependent on the kind of information that doctors and nurses 
gather about their patients – it also served as a critique of what is frequently overlooked by 
health policy makers. In order to monitor current health initiatives and projects and to design and 
implement new ones, particularly with regards to the local fights against HIV/AIDS, 
tuberculosis, malaria, and malnutrition, the Senegalese Ministry of Health and its international 
donors depend heavily on data received nationwide about diagnoses, prescribed treatment 
regimens, and pharmaceutical side effects (pharmacovigilance). Data with this information are 
supposed to be recorded at public health facilities and reported to the central medical unity once 
every month before the strike was called by SUTSAS and SAS in July 2010.  

The data retention strike made clear the ways in which critical aspects of a functioning 
health system are routinely overlooked in countries that receive aid to combat malaria. A 
critically functioning health system today includes a sufficient number of and distributed trained 
health workers, supply infrastructure that works most of the time, and properly stocked and 
available health posts, centers, or hospitals to rural populations. The lack of human resources in 
Senegal is often described as a barrier to health that needs to be overcome through vigilance of 
donor organizations. Donor organizations, in turn (and USAID in particular), assert that they can 
only provide consulting for policies that the Senegalese government designs on the issue. In the 
case of the data retention strike, the international community did not interfere in the talks 
between the government and the unions, resisting intervening in problems that donors felt were 
the responsibility of the Senegalese government and its management of health workers. 
However, the strike eventually was ended in part due to pressure from the international 
community. In particular, negative media presentations of the strike and the damage it was doing 
to the country’s ability to reach the Millennium Development Goals (MDGs) were used to exert 
pressure on striking health workers. In the press during the last months of the strike, there was an 
increased emphasis on campaigns that articulated the relationship between reaching the MDGs 
and the strike’s ability to make achieving those goals impossible, calling the prospect of reaching 
the MDGs “utopian.” These campaigns talked about the need to prevent the “evolution of health 
indicators,” or the way the strike created a health system that seemed to be “navigated without a 
compass” (Le Secretariat du Comité Central du PIT 2011). Ultimately, these appeals to health 
workers aimed to make them feel they were failing to provide health care because they were 
failing to provide the kinds of statistical information that could be used to grow the metrics upon 
which governance and funding relied. 

Labor and unionism has played a major role in popular political engagement and 
advocacy for better social services in Senegal. As with other countries formerly a part of French 
West Africa, the struggle for Senegalese citizenship was tightly linked to the history of unionism 
and workers’ rights. At important moments in Senegal’s history, unions have played a large role 
in gaining rights and recognitions for the Senegalese population. The general strike in urban 
Dakar in 1945-6 opened the discussion of citizenship to more than just the Senegalese elite and 
upended neat categorizations the French had superimposed on populations in West Africa 
(Cooper 1990; Guèye 2011). Meanwhile, the better-known West African railroad strike of 1947-
8 – combined with the anger of West Africans returning from fighting for the French in World 
War II seeking equal recompense as their French brothers in arms – pushed these questions to a 
boiling point. Influenced by these movements, African delegates in the French Constituent 
Assembly insisted upon the provisions for citizenship for French colonial subjects within the 
1946 Constitution, with the creation of the French Fourth Republic. Before this point, citizenship 
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had only been granted to those who lived in the Four Communes of Senegal: Dakar, Saint-Louis, 
Rufisque, and Gorée. In some ways, the socialism that was defeated in the government with the 
triumph of Abdoulaye Wade’s Senegalese Democratic Party over Abdou Diouf’s Socialist Party 
of Senegal in 2000 lives on in union life.  

Within the contemporary context of unionism in Sub-Saharan Africa, the Senegalese 
health data retention strike is a part of a larger trend of increasing “willingness of the labor 
movement to be present in the political arena, not only with regards to worker demands – which 
is quite logical and consistent with its mission – but also in terms of the rights and duties of 
citizens beyond their status as workers” (Floridi, Ngalane, and Thiam 2008:71). Authorities of 
the SUTSAS/SAS convergence emphasized that this strike was meant “to humanize the struggle” 
both for better working conditions as well as for a “health care financially and geographically 
accessible to all” (interview, SUTSAS/SAS representative, 05/28/13). Because health workers 
continued to provide care, they argued that this form of struggling for workers rights and 
universal, sufficient health coverage allowed health workers to remain by the side of those who 
needed their aid while also making a political statement, thus ensuring they are still upholding 
their Hippocratic Oath. Describing the health worker unions as the “sentinels of the health 
system,” a representative highlighted the fact that they supported a health system that depends on 
a working relationship between the government and the health workers who can actually see the 
impacts of national health interventions and what might be overlooked in these efforts. While the 
public health system spends a lot of time determining and tracking problems, it should take 
advantage of the fact that its own health workers can see what the real problems are and what 
needs to be addressed. To this representative, the breakdown created by the strike, and why it 
lasted so long, was because the government refused to listen to the health workers, despite the 
fact that they have quite a bit to say.  

What they have to say has a lot to do with the gaps in health infrastructure – material and 
human – in many parts of the country. Senegal implemented the Bamako Initiative in its public 
health system in 1992,83 which led to the rapid decentralization of health infrastructure. 
Communities became financially responsible for their local health systems, including the 
building and maintenance of health facilities and the salaries of local health workers. The 
primary income used to finance community health structures and human resources are profits 
through pharmaceutical sales and user fees, although community health systems also come to 
depend on remittances from community members who have emigrated overseas and on foreign 
charities. A primary goal of the Bamako Initiative was to make health systems self-sustaining, 
but in situating sustainability in local responsibility and pharmaceutical sales, these attempts to 
make health systems self-sustaining ultimately undermined their viability. The local community 
health committee has to approve funding of different initiatives, including the hiring and training 

                                                
83 The Bamako Initiative, sponsored by the WHO and UNICEF, was a statement accepted by African 
heads of state in 1987. In response to the reality that by the late 1980s, particularly in Sub-Saharan Africa, 
many countries receiving international health development aid continued to lack the resources to meet the 
goals of increasing quality and access to primary health care (which was itself a goal accepted by heads of 
state with the Declaration of Alma Ata in 1978). The Bamako Initiative had as its goal to increase access 
to suitable health care for populations at large by focusing on access to drugs and increased contact 
between communities at large and the health care workers that serve them. The Bamako Initiative 
attempted to increase the effectiveness of health care, defined by these two goals, by leveraging user fees 
and drug costs from those who seek health care, thereby creating a local fund to support the running of 
community health centers (UNICEF 2007).  
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of community members to become health workers. In rural health districts, this also creates a 
system that undermines its own ability to maintain health workers locally: a community will 
often invest in the training of a local health worker who will work in the region for a short while 
before using that training as a jumping off point to emigrate to a grandes villes in Senegal or out 
of the country (interview, NMCP representative, 02/26/13). Within this context, health facilities 
in rural regions, more often than not, have extremely limited access to equipment, experience 
frequent ruptures in essential medicines, and lack sufficiently trained health workers. Yet, 
demands for constant health accountability data remain.  

In this context, health workers – whether volunteer or salaried – are required to produce 
particular forms of data for the national health system to exist. The data retention strike 
threatened Senegal’s ability to qualify for funding from the Global Fund, which temporarily put 
the country on its list of those who were not eligible for grant applications mid-2013. Without 
accountability data, the country could not qualify for funding. This pressure from the 
international community seems to be the main reason for the end of the strike, as the media came 
to focus on the irresponsibility of the health workers and how they were making it impossible for 
the country to reach the Millennium Development Goals by 2015,84 thus undermining the moral 
argument that framed the union’s strike. However, the data retention strike makes clear the ways 
that their data production labor becomes more critical to the national health system than their 
work providing health services to their patients.  

Performance-based funding85 has increasingly defined health work in Senegal, as 
contracts between the NMCP and civil society are conditioned by “performance.” Defined “by 
the transfer of money or material goods conditional on taking a measurable action” (Eichler et al. 
2009), performance-based funding is, in practice, more frequently very obscure to grantees and 
an obstacle for countries to gain funding. Further, as Fan and her colleagues argue (2013), it 
often does not encourage the improvement of “performance,” however it is defined. In the case 
of malaria in Senegal, “performance” has been tied to those indicators outlined by the 
Millennium Development Goals. For community organizations like ALG above, performance is 
gauged by how many children under five and how many pregnant women are sleeping under 
mosquito nets, how many nets have been distributed, how many referrals to public health 
structures have been passed out, and how many community malaria awareness campaigns they 
organize. In the public health structures, performance is measured by how many rounds of 
artemisinin-based combination therapies have been prescribed, how many rapid diagnostic tests 
used, how many trainings health workers receive, how many pregnant women are prescribed 
preventative therapies, among others. This performance – and the reporting on it – is tied to a 
very specific vision of how to treat and manage malaria, as health workers and community 
workers’ labor is conditioned by performing these very specific practices of treatment.  
 In this way, the health worker data retention strike can also be read as an attempt to 
rupture data performativity in the malaria sector: the way that this malaria performance data 

                                                
84 In March 2013, journalist Idrissa Sane argued that the strike was disrupting international health 
partnerships and destroying the country’s ability to plan future health strategies (Sane 2013). “What is the 
impact of health data on the health system?” he asks his readers. Without the data, Senegal does not 
epidemiologically exist on a global scale.  
85 The Global Fund and other funding agencies also took the concept of “performance-based funding” 
from the education sector. The model emerged in the 1970s in the United States as a means to “improve 
the quality of education by funding results attained rather than funding according to the size of an 
institution or standard budgeting procedures” (Global Fund 2009). 
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feeds into the model of what the malaria problem is in Senegal, which then feeds into what kinds 
of data are requested. While some members of the global health community in Dakar were 
surprisingly patronizing in their analysis of the data retention strike, it seems clear that many 
members of the union convergence understood the implications of the strike on the relationship 
between Senegal and the global health community.86 However, this disruption in the flow of data 
did not disrupt the model of the malaria problem in Senegal, and once the data reporting system 
was put back into place – which has been accompanied by the development of the integrated 
health information system, District Health Information System – the Global Fund took the 
country off of its unqualified list.  

History of the Data Retention Strike 
Most problematic in the face of demanding an equitable health system, the rural health workers 
were even more militant about adhering to it than hospital workers and suburban health workers. 
This was not only problematic because these health workers were not going to benefit from the 
fruits of the strike should the government address the union convergence’s demands (which it did 
not), but also because this meant that there was relatively complete data for those health districts 
in urban areas and an almost complete lack of data for those districts in rural regions. Because 
the NMCP used this data to construct its strategies, it exacerbated the existing gap between rural 
health care and urban health care.  

There is much disagreement within the union convergence about whether or not the strike 
actually “humanized” the struggle for better national health care. Dissent from within called the 
strike “extremist” and pointed to the fact that it was the poor people of Senegal in particular who 
would suffer from a strike like this and that the unions should not be content to better their own 
means while the country in general suffers (interview, SUTSAS member, 06/11/13). One of the 
key issues, for the dissenting position, was how long the strike has lasted – the leadership’s call 
to strike should have been constantly and responsibly revisited.  

Describing the health worker unions as the “sentinels of the health system,” a 
representative of the convergence emphasized the fact that they supported a health system that 
depended on a working relationship between the government and the health workers who, he 
noted, are that government’s “sentinels.” The government, he said, should be taking advantage of 
the fact that it is the health workers who can see what the real problems are and what needs to be 
addressed. To this representative, the breakdown with the strike, and why it lasted so long, was 
because the government refused to listen to the health workers, despite the fact that the health 
workers had quite a lot to say.  

Although the official union opinion did not acknowledge the role of the strike in the 
relationship between the government and the international community, I spoke with one union 
member who stated that the strike was a conscious move on the part of the two health worker 
unions to disrupt the relationship between the Senegalese state and the international health 
development partners working in Senegal. For NMCP and its international and private partners, 
the data retention strike was seen not only as the largest roadblock to the adequate provision of 
care on a country-wide level, but it was also seen as creating a large problem that would haunt 
the health sector for years to come. The data retention strike was lingering even as the global 
health apparatus demanded more thorough data monitoring and evaluation, and as new “data 

                                                
86 Many members I spoke to were aware of it, but most of those union members seemed frustrated with 
the fact that the strike had gone on for as long as it had and were conflicted about the damage that the data 
retention might have on the country’s health system.  
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management tools” continued to be rolled out, requiring new forms of training for all health 
workers. Many public health workers in Dakar expressed frustration that any training they would 
do in rural regions would be useless because they suspected that most health workers were just 
not collecting data at all, not only withholding it from their superiors in the Ministry of Health. 
Despite the fact that part of the effort on the side of the health workers was to complicate the 
relationship of Senegal with its international donors, the donor community’s view of the situation 
was much less nuanced. According to one employee of USAID, the data retention strike showed 
a “lack of maturity” on the part of the union members. One member of the donor community told 
me that “they do not understand the impacts of their own actions, and the only reason the strike 
ended was because of the fact that the Minister of Health used to be a member of one of the 
unions” (interview, member of the donor community, 02/14/13).  

The way that the health strike ended was also contentious. The convergence congress in 
December 2012 voted to continue the strike, but the official end was declared by the Secretary 
General in March of 2013, after talks with the Minister of Health, Awa Marie Coll Seck – who 
was herself once a member of one of the health worker unions. Although many union members 
understood that their actions were potentially detrimental to the future action of Senegal’s health 
programs, all of the union members I spoke to were uncomfortable with the undemocratic nature 
of the strike’s end and the implications its end has on future union action.  

Data Management, and Everything Else 
In her ethnography of AIDS researchers in Malawi, Crystal Biruk (2012) shows how volunteers 
who gather health data use and complicate categories, identities, and practices through the act of 
quantification. She shows how the numbers produced in these contexts are assumed to be 
representative of the everyday realities with which these volunteers come into contact, and how 
the numbers together are taken as a whole to abstract the idea of “Malawi” and the country’s 
incidences of AIDS within an international context. The data production of public health workers 
in Senegal similarly exemplifies how the recording of numbers — assumed, or maybe hoped, to 
be neutral by international funding agencies — is always-already a sociocultural process.  

At Sinthiou Mamadou, the NMCP must contend with the sheer lack of human and 
material resources. As the NMCP pharmaceutical monitoring team went to “the field,” we could 
see with our own eyes the collision of purposes that was built into the multi-pronged approach to 
providing “rational” health care to the Senegalese population. The NMCP received designated 
funds from USAID-PMI for this trip and the many like it that took place throughout winter 2012 
and spring 2013 throughout Senegal’s 74 health districts. This antimalarial-focused drug 
monitoring system was set up and supported by the Global Fund during the 4th and 7th rounds of 
their funding. However, the Global Fund stopped funding “this important program for improving 
the management of antimalarial commodities in peripheral health structures” in 2010 (NMCP 
2013), and USAID-PMI stepped in to fill the funding gap, as has been commonplace in the last 
decade of the fight against malaria in Senegal.87  

The data production that the NMCP team evaluated in 2012-2013 in “peripheral 
structures” in the regions outside of urban areas is only a small part of the large body of data that 
health workers are required to generate as a part of their quotidian activities. The programs 

                                                
87 The highly bureaucratic nature of the Global Fund was a constant source of frustration for NMCP and 
its public and private partners. There is often a large lag between the promise of money and its actual 
delivery, which often disrupts the very schedule of project development that the Global Fund itself 
requires for continued funding, with regards to its performance-based funding principles. 
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within the Ministry of Health are fragmented, each having their own budget and their own 
objectives focused on a single disease or condition, like malaria or malnutrition or tuberculosis. 
These programs are nested in “directions” — or departments of the Ministry of Health — and 
each have their own demands on the data production labor of health workers, and they 
themselves are at the mercy of the funding or intervening international organizations that ask for 
accountability. In this way, the kinds of data that they ask for are often changing. According to 
one member of SUTSAS: “the health departments are too demanding — they are constantly 
changing protocols and someone is always calling for a summary of data that may or may not 
already exist” (interview, SUTSAS representative, 3/19/14). This union member was particularly 
frustrated with the demands the NMCP made with regards to the recouping of malarial data over 
the period of the 2010-2013 data-retention strike. 

The data-retention strike did indeed take its toll on the security of the country’s funding 
of malaria interventions from the Global Fund in 2013. Because the Senegalese NMCP was 
unable to provide data from across the country, the Global Fund put Senegal, in mid-2013, on the 
list of countries that were not eligible for grant applications for their malaria programs. In its 
assessment of the Senegalese use of funds for the fight against malaria (last updated in August 
2013), the Global Fund had this to say: 

 
The poor performance of SNG-M-PNLP grant is mainly linked to the lack of availability 
of data to appropriately report on output indicators in the performance framework. The 
lack of available data, is not under the control of the PNLP88 or other partners, but is 
related to the strike of health care workers who have retained data transmission to the 
district and central level in protest of poor salaries since 2010. The strikes ended in 
March 2013. It is to be noted that a retrospective collection of data from the health 
centers is being conducted by both PNLP and SNIS (National Health Information 
System). The goal of this exercise is the recuperation of existing data since the start of the 
program. The collection and analysis of data is expected to be completed by the end of 
July 2013. In addition, delayed disbursement by the Global Fund (September 2012) and 
the delay in the approval of the SR manual of procedures impacted on the start of the 
implementation of activities as the CP in the GA was only considered fulfilled in March 
2013. The SR responsible for training and supervision activities, were particularly 
affected by the lack of funding during the reporting period” (Global Fund 2013).89 

 
The program and its partners were able to convince the Fund that the strike had finally ended in 
March 2013 and to begin their data recouping and reconstructing procedure. Because not only 
did the NMCP need to secure data for the present and future about how its initiatives are working 
at present and will work, the Global Fund demanded that the program recoup data that health 
workers were thought to have been recording throughout the period of the strike. In this way we 
can see that the data that health workers collect is not tied tightly to the act of providing care — 
routine patient data is not a reflection or easy representation of what actually happens in 
                                                
88 Programme Nationale de la Lutte contre le Paludisme, or NMCP in French. 
89 It is important to note the exceptionality of the health fight against malaria in Senegal. While the 
NMCP was highly dependent on the data movement chains that existed within the Senegalese health 
system, the CNLS (Conseil National de la Lutte contre le SIDA) was not. The funding for the local fight 
against HIV/AIDS was not at stake in the same way that the funding for malaria was due to the data 
retention strike. 
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consultation rooms or microscopy laboratories in health structures. Instead, this data comes to 
take on many different meanings and comes to do many kinds of work. Providing data from the 
three-year period of the strike required many workers to create data, as they actually had not 
been collecting data or the right kind of data during that time. In this way, workers produced an 
image of the general trends they were seeing, working off of the sparse records they did have to 
flesh out the edges. In this way, they were attempting to create a representable reality for those 
they were accountable to.  

At the Ouakam public health center in Dakar, data collection took many forms. When a 
patient arrives, she passed by the security booth at the gate in order to pay a consulting fee and to 
receive a receipt that she provided the nurse or doctor that saw her. After waiting minutes or 
hours in the open-air breezeways that connect the different buildings of the clinic, depending on 
the time of arrival, the malade was seen by a nurse or a doctor in one of the clinic’s main 
consultation rooms. The malade or her companion passed the health worker this receipt, and the 
health worker began recording information into a register. Here was where the patient’s name 
was recorded, along with her symptoms, how long she has felt them, the health worker’s 
diagnosis, and the required tests the patient needs to order and/or the treatment that the health 
worker prescribes. Once test results were available, whether from the microscopy lab or from the 
rapid diagnostic test (in the case of malaria), those would also be recorded into the register. At 
this health center, there was also a pediatrician and a group of sage femmes, and these health 
workers have their own registers where they recorded similar information for each patient they 
saw. These registers were the starting point for health workers to produce data for those who ask 
for representative numbers: health district chiefs, the center’s comité de santé, and 
nongovernmental organization directors. This is the space where messy realities were to be 
consolidated into quantifiable information that could be wielded as a political tool for many 
different goals.  

Conclusion: Data and Labor 
The examples of health data production and performance in the malaria sector of Senegal 
described above elucidate the role that health data have in producing both the way malaria is 
understood to exist in Senegal and the local health fight against malaria itself. In my previous 
analysis of the data retention strike (Tichenor 2016), I argued that data production labor did not 
guarantee a country’s access to global health aid nor does it guarantee its ability to provide health 
care to its citizenry. Yet, that data production labor is necessary for Senegal to have the chance to 
sit at the table to make decisions about health care infrastructure in its own country. Malaria, like 
all health problems in Senegal, is a labor problem and an infrastructural problem. Drawing 
attention to these problems was one of the primary goals of the SUTSAS/SAS data retention 
strike, and yet the ease with which the strike was quickly dismantled in 2013 without addressing 
the members’ demands shows how difficult it is to disrupt the vision that global health problems 
can be addressed by short-term technological fixes. 
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CONCLUSION 
 
In March 2014, over lunch in his dining room, Nioxor Tine told me about the recent data 
retention strike – completed by the time of our conversation – and its implications for the local 
health fight against malaria. As a “militant” member of the SUTSAS/SAS convergence, Nioxor 
often adhered to the data retention strike but felt conflicted about withholding data and would 
provide it to medical authorities when he felt funding for certain programs at his urban public 
hospital were at risk. He argued that the Senegalese Ministry of Health was fragmented into 
different departments that had as their focus specific diseases or scopes of interest – like 
children’s health – and that these different departments were not competent at speaking to each 
other and coordinating the kinds of demands the Ministry and its partners placed on health 
workers in the public sector. As a result, it often became the responsibility of health workers, 
who had limited resources and time, to decide which demands the Ministry of Health made on 
them were more important than others.  

As the technical protocols for diagnosing and treating malaria continue to change on the 
level of the World Health Organization, the Senegalese NMCP has been particularly quick about 
incorporating those protocols into their local health fight against malaria. As a result, the data 
that the NMCP demands from health workers is constantly changing. This often means, Nioxor 
told me, that health workers would report the numbers they thought the NMCP wanted to hear. 
They will inflate numbers to receive more funding, and they will alter the data to make sure it 
reflects the newest protocols on how to diagnose and treat malaria. They are constantly 
negotiating the problem of malaria as they encounter it among the malades they treat – 
understanding that it is seasonal and endemic, a lingering problem – and the problem of malaria 
as the WHO and the NMCP frame it.  

Health workers in Senegal are then placed in a paradoxical position: they are given the 
responsibility for coordinating the different priorities of the Ministry of Health, but the Ministry 
of Health and its departments maintain a system that cannot hear the problems experienced by 
health workers. The data they demand from health workers do not represent, by design, the 
reality they work in, and when health workers come together for national, regional, or district 
discussions of the problem of malaria or tuberculosis or nutrition, there is no space for actual 
dialogue. For Nioxor, there was no contradiction in the fact that withholding data was an 
obstacle for the Ministry of Health in their quest to promote accessible health care in Senegal and 
the fact that that data was not actually representative of the health realities that health workers 
experienced. The data was the key to funding and supporting public health in Senegal, whether it 
represented problems as those closest to them understood them or not. In this conversation, and 
others like it, I came to understand that the local health fight against malaria in Senegal – as an 
extension of the global health fight – depends on the approximation of malaria; it creates a 
system that explicitly and intentionally ignores the complexities that health workers and those 
experiencing malaria have access to in the diagnosis and treatment of the disease.  
 The chapters of this dissertation investigated the ways that global regulating and funding 
institutions frame malaria, along with the ways that these framings produce space between 
different meanings of the disease for malades, health workers, researchers, and bureaucrats. 
After introducing what is at stake in a global health fight against malaria in the first chapter, the 
second chapter took up the way fear of building malarial resistance to the pharmaceutical 
artemisinin has driven particular action on the part of global and Senegalese health systems 
regulation. As self-treatment of the disease is vilified and the WHO demands precise diagnosis 
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of the disease as a prerequisite for prescription, the space between malaria as a microbiological 
agent and malaria as it is felt in peri-urban Dakar grows. This space produces and demands 
workable solutions, including the Artemisia tea project and informal pharmaceutical networks. In 
the third chapter, I investigated the construction of an infrastructure and market around the 
semisynthetic production of artemisinin, which accompanies the work of legitimizing certain 
treatments over others discussed in the second chapter. The Gates-funded Artemisinin Project 
had as its goal the leveraging of innovative biological engineering techniques to address a 
problem that overwhelmingly impacts vulnerable populations in the Global South. As 
semisynthetic artemisinin has not produced the revolution of economic and geographical 
accessibility anticipated – and biologically-derived artemisinin remains more cheap to produce – 
the failure of the project does not dent the expectation that innovation will solve our global 
health problems.  

Part of the reason for this failure, say architects of the Artemisinin Project, is that the 
WHO implemented protocols, after introducing the wide use of artemisinin in Sub-Saharan 
Africa in 2006, that demand precise diagnosis for the prescription of artemisinin-based 
combination therapies. In chapter four I showed how these diagnostic practices – clinical, 
microscopic, and rapid diagnostic test diagnoses in the clinic – in fact multiply malaria’s 
meanings. Global health institutions attempt to pin down the microbiological entity and label all 
outside a precise diagnosis as “misinformation,” and health workers are left to sift through 
labeling sickness “real” or “false,” as we saw in chapter five. The health worker data retention 
strike in Senegal makes clear the ways that global institutions seek specific kinds of data from 
the system that asserts that their approximation of the problem of malaria is the right one, as data 
that would not fit these models is not fed back into the feedback loop.  

Malarial proximities, then, are produced through the treatment, diagnosis, and 
documenting of and pharmaceutical production for the disease. I would also like to briefly 
mention the methodological usefulness of proximity as an ethnographic tool. Following feminist 
anthropologists Donna Haraway and Marilyn Strathern, I use the concept of proximities to 
emphasize that we are always taking partial stories, getting close to understanding and 
empathizing with others, but that there will always remain some distance between. Human (and 
non-human) actors come within arms length of each other, and we grasp at understanding one 
another. The negative space – the contours around us – is important for reaching for the complete 
picture.  

Chasing Anopheles and the Next Silver Bullet: Genetically Modified Mosquitoes  
Absent from this dissertation is a careful analysis of the vector control programs of the 
contemporary global health fight against malaria such as they exist. Key to the current global 
strategy to eradicate malaria is the distribution of insecticidal mosquito nets in regions where 
malaria is endemic, which is the blunt tool that global malaria institutions have wielded against 
malaria’s ecological proximities. One of the MDG’s indicators for measuring the success of 
malarial efforts was the proportion of children under 5 sleeping under insecticide-treated 
mosquito nets. In the 2015 retrospective document “Achieving the Malaria MDG Target,” the 
WHO and UNICEF estimate that 68% of children under 5 slept under these nets in 2015, up 
from an estimated 2% in 2000. However, as many entomologists and epidemiologists have 
argued (Kelly-Hope, Ranson, and Hemingway 2008; Shaukat, Breman, and McKenzie 2010), 
malaria control and elimination requires vector control, and that vector control must go beyond 
merely providing and requiring the use of mosquito nets and short-term indoor residual spraying 
(IRS). Current vector control in fact uses the humanitarian biomedical model as it chases the 
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Anopheles mosquito. Targeting the suffering individual, it narrows the focus of ecological health 
development to the distribution of simple technological fixes: insecticides via bed net or 
temporary indoor spraying.  

And so, the next bullet comes down the silver barrel. The next innovation to battle 
malaria and its vector is the genetic modification of malaria bearing mosquitos. Since 2014, the 
scientific community has been debating the ethical implications of Clustered Regularly 
Interspaced Short Palindromic Repeats (CRISPR)-associated protein 9 (Cas9) interference 
technique and its impacts on the “genome editing” of humans, animals, and other organisms. 
This technique turns genetic editing into a much quicker process, and with in the case of “gene 
drive,” a self-driving genetic editing process that produces the same genetic edit in the carrier 
organism’s progeny. In the midst of this debate, a research group at the University of California 
at Irvine published their work showing that they had successfully used CRISPR to create 
transgenic mosquitoes (Gantz et al. 2015). They developed a highly effective autonomous 
CRISPR/Cas9-mediated gene-drive system in the malarial vector Anopheles stephensi. Tested in 
the lab, they have shown that they can modify the genetic make up of A. stephensi so that it can 
no longer carry malaria – as “anti-malarial genes” have already been developed to make 
mosquitos unable to carry the parasite Plasmodium falciparum. Using CRISPR/Cas9 techniques, 
these scientists have shown that mosquitos can pass on these anti-malarial genes to their progeny 
through “gene drive” techniques – that is, the genetic editing that the scientists do with the 
mosquitos gets passed on to mosquitos in their germ line.  
 In an interview with Bloomberg News in June 2016, Bill Gates asserted his support of 
this technology to fight malaria: “Gene drives, I do think, over the next three to five years will be 
developed in a form that will be extremely beneficial for knocking down [mosquito 
populations…] Of course, that makes it a key tool to reduce malaria deaths” (Chen 2016). While 
global malaria discourse continues to seek out innovative solutions to getting closer and closer to 
the microbiological problem of malaria in order to solve it, we would do well to remember that 
past successful campaigns thought about malaria’s proximities – the conditions in which people 
live – and the infrastructures necessary for addressing those proximities.  
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