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Toxic Sensorium
Agrochemicals in the African Anthropocene

Serena St ein and Jessie Luna

 � ABSTRACT: Pesticides and toxicity are constitutive features of modernization in Africa, 
despite ongoing portrayals of the continent as “too poor to pollute.” Th is article exam-
ines social science scholarship on agricultural pesticide expansion in Sub-Saharan 
Africa. We recount the rise of agrochemical usage in colonial projects that placed Afri-
can smallholder farmers at the forefront of toxic vulnerability. We then outline preva-
lent literature on “knowledge defi cits” and unsafe farmer practices as approaches that 
can downplay deeper structures. Missing in this literature, we argue, are the embod-
ied and sensory experiences of African farmers as they become pesticide users, even 
amid an awareness of toxicity. Drawing on ethnographic research in Mozambique and 
Burkina Faso, we explore how the “toxic sensorium” of using agrochemicals intersects 
with farmers’  projects of modern aspiration. Th is approach can help elucidate why 
and how diff erently situated farmers live with pesticides, thereby expanding existing 
literature on structural violence and knowledge gaps.
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Toxic exposure in Africa has been largely invisible to the Global North, overshadowed by dom-
inant perceptions of Africa as mired in a preindustrial past rather than living with the contam-
inations of modernity. Th is portrayal of Africa as a relative outsider to pollution and industrial 
waste has motivated a perverse logic that it can (and, in fact, should) absorb more toxicity, as in 
Lawrence Summers’ famous memo advocating the “impeccable economic logic” of offl  oading 
more toxic waste to Africa (see Nixon 2011). More broadly, the frame of an underpolluted, 
nonindustrial Africa buttresses the dominant belief—both within and outside of Africa—that 
increased pollution is a worthwhile and necessary price to pay for development. However, 
recent critical interventions (Hecht 2012; Livingston 2012) argue that this perspective renders 
invisible the toxicities that African bodies and landscapes have already experienced and con-
tinue to experience as a result of their colonial and postcolonial incorporation into circuits of 
global capital accumulation.

In this article, we extend this critique to the case of agricultural pesticides, where the logic of 
an underpolluted Africa in need of development is particularly prominent. We focus our atten-
tion on Sub-Saharan Africa (SSA),1 where there is a widespread conception that farmers are 
“organic by default” (as noted by Andersson and Isgren 2021) or “too poor to pollute” (Kütting 
2003), despite substantial and growing evidence to the contrary. During and aft er European 
colonization, many SSA states actively promoted agricultural development, oft en incorporating 
pesticides into their plantation systems and modernization projects (Ajayi et al. 2009; Zinyama 
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1992). Aft er World War II, rising imperial powers—especially the United States—worked indus-
triously to open markets across the continent for toxic substances to be inserted into small-
holder cash cropping. Pesticides fi gured prominently in the burgeoning apparatus of foreign aid 
over the past half century (Weir and Schapiro 1981), while structural adjustment programs and 
ongoing trade liberalization have increased access to chemicals (Haggblade et al. 2017; London 
et al. 2002). Agroindustry players have long justifi ed pesticide promotion as indispensable to 
African food security (see Fouilleux et al. 2017), which persists in today’s initiatives for a “New 
Green Revolution” among smallholder farmers2 and larger-scale commercial farms in Africa. 
Th ese renewed eff orts to increase agrochemical availability remain anchored in the belief in the 
formula that more chemicals equal higher yields and household incomes. Moreover, pesticides 
(alongside other agricultural technologies) serve as a technoscientifi c fi x for an ever-widening 
array of “development and sustainability” issues, including the empowerment of women, rural 
migration, addressing climate change, and conservation through intensifi cation in delimited 
areas of production (Büscher and Fletcher 2020; Moseley et al. 2017; Patel 2013; Schnurr 2019; 
Shilomboleni 2020).

Agrochemical use by smallholder farmers has been rising in the past two decades, in par-
ticular with signifi cant global funding from agribusiness corporations, international organiza-
tions, and donor countries of the Global North (D’Alessandro and Zulu 2017), a growth that has 
been exacerbated by rising infl uence of emerging powers of the Global South. Chinese chemical 
manufacturers, especially, inundate African markets with cheaper brands and generics through 
South–South technology transfers, trade deals, and informal routes (Bräutigam 2009; Hagg-
blade et al. 2017; Shattuck 2021a). Meanwhile, smallholder farmers have reached a crossroads 
with agrochemicals as both necessity and risk, potential and peril. Many farmers identify pest 
and weed management as a predominant constraint in their farming systems, particularly given 
increasing labor shortages (Andersson and Isgren 2021; Luna 2020). Herbicides, in particu-
lar, off er a quick and relatively inexpensive option for replacing the arduous, injurious, and 
time-consuming labor of manual weeding. Hired or in-kind labor among kin and neighbors is, 
in many places, no longer abundant or cheap, as laborers grow scarcer as a result of rural exodus 
to cities, competing off -farm employment, and parents putting children in school (Fairet et al. 
2014). Th is also generates gendered burdens, as weeding has long been considered “women’s 
work” across many African countries. Moreover, as farmers scramble for solutions to intensify-
ing pest infestations that accompany environmental and climate change, pesticide use is poised 
to escalate further (Andersson and Isgren 2021).

However, this boom in pesticides has not been matched by eff orts to mitigate or reduce risks. 
Regulation and monitoring of pesticides and pesticide-related illness in most of SSA is woefully 
underfunded, understaff ed, absent, or ineff ective (Lekei et al. 2017; Mengistie et al. 2015; Rother 
et al. 2008). Th is has resulted from decades of neoliberal rollbacks to state funding and govern-
ment regulation (London et al. 2002; Tousignant 2018), as well as from the pesticide industry’s 
promotion of “safe use” strategies. Projects to educate and support farmers in agroecological 
farming and integrated pest management practices are not only anemic, but also coincide with 
competing agrochemical paradigms advanced by state institutions, extension agents, pesticide 
vendors, and nongovernmental organizations (Stein 2021). Th erefore, while pesticide use is 
oft en lower in SSA than in many contexts of industrialized agriculture, there are nonetheless 
serious concerns—shared by experts, activists, and farmers—about rising rates of acute poison-
ing, ecological devastation, and unknown eff ects of long-term exposures and residues (De Bon 
et al. 2014; Negatu et al. 2016; Sankoh et al. 2016; Williamson et al. 2008).

Th is article begins by reviewing social science literature on pesticides in SSA, which we see 
as off ering two important frames for understanding pesticide use in SSA that go beyond the 
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dominant framing of agrochemicals as necessary for productive agriculture, farmer food secu-
rity, and climate adaptation. Our method of reviewing literature began with a series of search 
terms and combinations (e.g., pesticides, herbicides, agrochemicals, toxicity, Africa) in Google 
Scholar with the time frame 1900–2020. We worked through the bibliographies of key papers, 
read papers recommended by colleagues, and pulled out key themes in the social science con-
tributions. We found that the social science literature largely employed two main frames, or 
ways of thinking about pesticides and their use: (1) structural violence; and (2) invisibility issues 
related to limited perception/knowledge and illegibility.

Th e fi rst frame highlights the legacies of colonial histories and violence (Nading 2020), con-
sidering how African bodies and landscapes have been (already) polluted by agents and struc-
tures of imperialism, capitalism, and quasi-religious fervor for technology-driven “progress.” 
Th e second (sometimes overlapping) frame has highlighted the myriad problems of invisibility 
(of pesticide use in general, of limited knowledge about pesticides and their toxicities) and the 
production of ignorance by state and industry. Pesticides themselves are oft en illegible as they 
permeate—untraced—through regulatory frames, borders, bodies, and ecosystems (Boudia 
et al. 2018). Th e extraordinary uncertainty of linking pesticides with illness across time is a 
well-established epistemic challenge (Brown 2007; Nading 2020; Shattuck 2020). Farmers, sci-
entists, and regulators alike struggle to “know” the precise risks of pesticide use. Th is is particu-
larly vexing in the Global South, where resources allocated to toxicological and related research 
can be severely limited (Tousignant 2018).

Yet, a challenging and marginalized dimension of toxic exposure in African contexts, we 
argue, is the use of pesticides by smallholder farmers who actively bring chemicals into their 
own (and others’) bodies. Th e tension between the drive for development versus concerns about 
toxicity is not only a policy-level debate for African states, but also an embodied tension for 
pesticide users on the ground. Th at is, pesticide use is a central struggle for smallholder farmers 
faced with “trading health for income” (similar to the pesticide vendors in Rother 2016), and 
agentively utilizing chemicals, though not—as Marx famously wrote—in conditions of their 
own choosing. It is this interplay between structure and agency, mediated by farmers’ bodies, 
that we highlight as a key gap in the literature and that we believe is a fruitful new direction for 
scholarship on pesticides in SSA.

Th is article is informed by insights that emerged inductively from our respective ethno-
graphic projects in Mozambique and Burkina Faso, where we observed people not necessarily 
struggling against pesticides, but rather bringing pesticides into their worlds and holding in ten-
sion the destructive and generative possibilities of agrochemicals. We began to notice the sen-
sory descriptions that had accumulated in the marginalia of our fi eld notes, yet our observations 
did not easily fi t with the academic literatures on hand. We thus propose a needed complement 
to the literature that attends to farmers’ bodily knowledge and experiences of chemical expo-
sure—the “toxic sensorium”—unfolding amid Africa’s agrochemical proliferation. Pesticides 
and their related toxicities may be invisible in some regards, but for farmers applying them, 
pesticides are highly visible and tangible. Th is, we argue, is of particular importance among 
farmers who handle pesticides daily, observing the scents, tastes, and textures of chemicals in 
immediate ways that shape how they engage with chemicals, but that also shape their notions of 
self and redefi ne parameters of resistance and accommodation.

Th e “toxic sensorium” as elaborated elsewhere (Chen 2011) brings attention to the set of 
aff ective states and phenomenology in the context of toxic worlds where injurious chemicals 
may be simultaneously feared and desired. To this, we add that chemical interdependencies 
in African contexts may not solely be destructive of life, but also constitutive of new ways of 
living. Scholarship on co-productions of toxicity and colonial, imperial, and capitalist struc-
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tures of power should also examine toxic subjects’ specifi c relationships to economic oppor-
tunity, performances of self and modern subjecthood, and gendered models of achievement. 
As a complementary view to the dominant framings, this sensory approach holds space for 
greater complexity of African rural subjectivity within interstices where people may apprehend 
environmental and bodily harm from toxic exposure and yet use pesticides anyway—thereby 
generating future directions for research on emerging participation in agrochemical expansion. 
Th ese insights can also inform policy eff orts that seek to reduce pesticide use or that rely on 
educating farmers in “safe use” but that oft en fail to apprehend farmers’ embodied practices and 
performances.

In the following section, we recount the rise of agrochemical usage in successive projects of 
economic expansion that placed SSA farmers at the forefront of toxic vulnerability. We then 
trace the growing literature on how agrochemicals are currently being used across the conti-
nent, who is being exposed, and failures of regulation. We highlight how a focus on “knowledge 
defi cits” and “safe use” education of small-scale farmers can render them responsible for toxic 
exposures while downplaying deeper structures and causality. Finally, we draw on our own eth-
nographic research in Burkina Faso and Mozambique to illustrate how smallholder African 
farmers live with pesticide toxicities amid aff ective and sensory attunement with chemicals. 
Ultimately, we build upon existing frames of structural violence and invisibility; yet by focusing 
on embodied experience, we open up new questions about how farmers are indeed structurally 
constrained while they may also actively embrace pesticides—even amid knowledge and aware-
ness of their toxic harm.

Colonial Residues

Th e very characteristics that made agrochemicals attractive for widespread adoption across 
the past century—their cheapness, stability, and persistence—also render them hazardous and 
enduring linkages to colonial and imperial eff orts to control people and nature. Ann Stoler 
contemplates the transition from colonization to the postcolony not as a sharp rupture at inde-
pendence, but as the “hardened, tenacious qualities of colonial eff ects” (2016: 7) that have pro-
tracted aft erlives and cumulative layers. Similarly, “slow violence,” for Robert Nixon (2011), 
operates by unleashing toxicities in successive drives that accumulate into social exclusions that 
render groups invisible, along with the chemicals that harm them. Th e work of excavating the 
structural violence underlying toxicity helps to reconnect global perpetrators to sites of contam-
ination and victimization when these connections are so easily obscured and forgotten. Here, 
we briefl y trace the “slow violence” of the rise of agrochemicals across SSA.

Th e 1930s saw the beginning of the era of synthetic organic compounds, with the discov-
ery in 1939 of the insecticidal properties of dichlorodiphenyltrichloroethane (DDT). DDT 
soon took center stage as a vehicle for imperial domination of nature, featuring prominently in 
pest control programs against human and livestock diseases, and transforming malarial zones 
into productive farmland aft er the agricultural utility of pesticides was demonstrated in Italy 
and Germany in World War II (Hambleton 1955). DDT use in agriculture began sporadically 
through colonial partnerships for commodity export, including cotton in Uganda from 1945 
(Ingram and Davies 1965); maize in Southern Rhodesia from 1946 (Doro and Swart 2019); 
and tobacco in South Africa from 1948 onward (Moran et al. 2013). By 1950, an array of pesti-
cides developed in Europe and the United States were being used widely, notably the persistent 
organic pollutants aldrin, dieldrin, and DDT. As vehicles for US imperialism on the continent, 
pesticides featured in the rise of bilateral agricultural development programs in the emergent 
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American foreign aid apparatus. US scientists partnered with organizations such as the United 
Nations Food and Agriculture Organization (FAO) seeking to increase general acceptance of 
agrochemicals among African farmers, making the chemicals attractive through cheap prices 
and thereby opening markets for American chemical products (Hambleton 1955; Kay 1950). 
Scattered evidence across the continent at this time points to use of pesticides in many zones, as 
by the 1950s pests began exhibiting signs of chemical resistance (Wiese and Bot 1971).

While the rise of farmworker and environmental movements in the 1960s and 1970s in the 
Global North made the “unknown” hazards and harms of pesticides known to the public, it is 
worth noting that the scientifi c community had been wary of toxicity from the start of global 
pesticide dissemination (WHO 1956). Th is is an important departure from the idea that toxic 
impact on bodies and ecologies was an eventual discovery. Th e risks of accumulated toxicity 
were discussed at length in early meetings of the Expert Committee on the Toxic Hazards of 
Pesticides to Man convened by the World Health Organization (WHO) annually over 12 years, 
beginning in 1951. Scientists were dispatched across the world to collect case studies on appar-
ent toxicities for the report. One of the commissioned studies, for example, was an analysis of 
exposure to dieldrin in Tanganyika that notes how protective overalls given to chemical spray-
ers, even when washed properly as instructed by experts, still accumulated pesticides daily. Th is 
was leading to pesticide buildup inside operators’ homes and dangerous exposures to women 
clothing-washers. From this relatively early date, scientists had warned that clinical signs of 
acute poisoning from spraying might be absent, even though chemical accumulation would 
pose chronic harm (WHO 1956). Nevertheless, the overall WHO report concludes that pes-
ticides did not appear to represent an “immediate or serious threat to human health,” even as 
the discussion section lays out the near impossibility of ensuring proper use in many parts of 
the world through “constant surveillance and observation.” Th e history of Senegalese colonial 
cotton growers is just one prominent case that similarly illustrates contradictions over intro-
ducing chemicals into smallholder farming (Hardin 2020). Reports from imperial agronomists 
urging precaution were overridden by administrators’ blithe insistence on chemicals as modern, 
benefi cial, and necessary. Th us, from the start agrochemicals became a “necessary wounding” 
(Shannon Cram quoted in Nading 2020: 213), where “minor” harms were overridden by profi t 
motive in the short term, and toxic eff ects in the long term would be evaded and disavowed.

In the 1960s and 1970s, as many African countries embarked upon independence, pesti-
cides were conscripted (though unevenly) into nation-building projects toward protecting and 
expanding domestic agricultural production. In various parts of socialist East and Southern 
Africa, villagization programs tightly controlled smallholder production in outdoor “labora-
tories” nearby agricultural research stations, where farmers were made to adopt modern prac-
tices and inputs (Bowen 2000). Foreign interests in many contexts also retained their colonial 
presence in new guises with the expansion of foreign inputs and agrochemicals. Th is was espe-
cially the case in Francophone West African countries, where the French colonial state perpet-
uated coercive cotton production by fostering African partnerships with French agribusinesses 
(Dowd-Uribe 2014) in attempts to retain their former shares in state cotton companies.

Meanwhile, emerging global surveillance of pesticide exposures in this period gave early 
indications of trouble. Th e incidence of primary liver cancer in countries such as Mozambique 
was estimated to be the highest in the world in the 1970s (Bababunmi 1978), with a suspected 
synthetic chemical etiology. Pesticides were linked to devastation of honeybee and aquatic 
populations for the fi rst time through chemical runoff  (Chandler 1976). Parathion, which was 
widely used due to its low price and high biocidal power, caused epidemics of toxic poisoning 
by entering the food supply, as it did in Sierra Leone in 1986 (Etzel et al. 1987). An International 
Development Research Center report, “Necessary but Dangerous Poisons” (Forget 1989), calcu-
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lated two million annual acute poisoning events in developing countries in this period, with the 
incidence of pesticide poisoning 13 times higher than rates in industrial countries.

Yet, many Global North countries at the forefront of expressing concern with Africa’s con-
tamination were also perpetuating inequalities and facilitating toxic spread. Th is is perhaps 
most strongly illustrated in the treatment of Africa as a receptacle for offl  oading obsolete and 
banned chemicals from Europe and the United States in the 1980s and 1990s. Scholars catego-
rize this insidious export of waste to Africa as “toxic colonialism” (Clapp 1994; Lipman 2002; 
Livingston 2012). By the early 1990s, 6,500 tons of banned and obsolete pesticides had been 
identifi ed across 20 African countries, though the estimated total fi gure for Africa ran into the 
tens of thousands (Ferrer and Cabral 1991). Proposals to manage waste were also hotly con-
tested, such as the Danish International Development Agency’s plan to retrofi t a cement kiln 
in Mozambique to become a hazardous waste incinerator (FAO 1999). Although over 300 tons 
of unidentifi able pesticides were to be destroyed, Mozambican civil society rejected the plan. 
Th ey warned that the seemingly benefi cent plan would render Mozambique a future dump site 
for Denmark’s toxic waste, compelled to destroy chemicals using polluting methods already 
prohibited in Europe.

Obsolete pesticides continued to be discovered with alarming regularity across SSA, aban-
doned near farm fi elds, homes, and water sources, without clear “owners” responsible for their 
disposal (Balayannis 2019; Dalvie et al. 2006). Even recently, eff orts to ban the international 
trade of pesticide waste are fraught, while the World Bank’s African Stockpiles Programme has 
achieved only modest environmental remediation. Newer generations of agrochemicals are also 
on the rise, including neonicotinoid pesticides and succinate dehydrogenase inhibitors (SDHIs). 
Th ese chemicals were designed to be less toxic to humans, birds, and mammals than older pes-
ticide groups (carbamates and organophosphates), yet they show the ability to penetrate plant 
systems extensively, and are capable of spreading even further into the environment than the 
chemicals they were meant to replace (Sorensen et al. 2015).

Th us, the past century of agrochemical dissemination in SSA reveals the “slow violence” of 
pesticides unfolding in toxic continuities across colonization and foreign aid, postindependence 
state-building, and neoliberal extractivism. Pesticides deployed in service of foreign and elite 
interests lay waste to African bodies and environments while perpetuating global structures that 
erase responsibility.

Pesticides in Africa Today: Invisibilities and Not-Knowing

If a central problem of the “slow violence” of pesticides is invisibility, the antidote becomes 
visibility. In many ways, recent literature on pesticides in SSA—much of it in occupational 
health—has provided this response. Here, we outline key fi ndings of this literature, which has 
helped bring to light the extent of pesticide use in SSA as well as the numerous institutional and 
regulatory failings in this regard. Despite these signifi cant contributions, much of this literature 
focuses on insuffi  cient information and safety practices that result in harm. Like other eff orts to 
address environmental problems through knowledge campaigns and individual responsibility 
(MacKendrick 2018; Wiebe 2016), this approach can overemphasize agency and overlook the 
robust fi nding that, even when farmers know, they still engage in risky practices (Andersson and 
Isgren 2021; Andrade-Rivas and Rother 2015; Galt 2013; Lekei et al. 2014; Luna 2020; Shattuck 
2021b). We off er our approach to this puzzle in the fi nal section of the article.

Empirical studies of pesticide use in SSA have been amassing over the last two decades. Coun-
try-level studies have documented rising rates of pesticide use and the widespread presence of 
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unregulated (and oft en highly toxic) chemicals and unsafe practices (e.g., Burkina Faso: Bayili et 
al. 2019; Luna 2020; Ethiopia: Gesesew et al. 2016; Negatu et al. 2016; Ghana: Aidoo et al. 2019; 
Nyantakyi-Frimpong et al. 2016; Mali: Haggblade et al. 2017; Nigeria: Tijani 2006; Sierra Leone: 
Sankoh et al. 2016; South Africa: London 2003; Rother et al. 2008; Tanzania: Lekei et al. 2014; 
Ngowi et al. 2016; Stadlinger et al. 2011; Uganda: Andersson and Isgren 2021; Muleme et al. 
2017). Other literatures have documented pesticide residues and markers of toxicity on produce 
and in human bodies and ecosystems across the continent (see Sheahan et al. 2017).

Many of these studies point out the pervasive “invisibility of health and safety problems” 
(Rother et al. 2008) given the widespread focus on African agricultural productivity. While con-
cern may be rising about male farmers’ exposure to pesticides (i.e., through improper spraying 
practices and the failure to use personal protective equipment, or PPE), a narrower literature has 
highlighted exposures among other groups, such as farmworkers (London 2003; Ngowi et al. 
2016), informal pesticide sellers (Rother 2010), African consumers, young people, and women 
(Nyantakyi-Frimpong et al. 2016). Th e gendered dimensions of pesticide exposure have been 
particularly “out of sight, out of mind” (London et al. 2002). Again, just like the impression of 
Africans as “too poor to pollute,” women are oft en overlooked as pesticide applicators (Lon-
don et al. 2002; Naidoo et al. 2008), yet face particular risks and exposures. Women are oft en 
responsible for weeding, thinning, and harvest activities, and frequently re-enter fi elds directly 
aft er spraying, increasing their exposure (Ngowi et al. 2016; Nyantakyi-Frimpong et al. 2016). 
Women oft en have lower literacy levels and less income, making them potentially less able to 
read labels or purchase PPE (Naidoo et al. 2008). In many parts of Africa, women are respon-
sible for laundering the family’s clothing, which can be soaked with pesticides (Mrema et al. 
2017); meanwhile, laundering is ignored in some “safe use” and PPE trainings.

 Regulatory Invisibilities

Even where problems are visible, they are oft en unaddressed. It is widely observed that “major 
gaps exist between pesticides policy on paper and its implementation in practice” (Mengistie 
et al. 2015). Th ere are numerous national, regional, and international regulations and policies 
that seek to limit and monitor the fl ow and types of agrochemicals entering African countries, 
most notably the Rotterdam Convention on Prior Informed Consent (which entered into force 
in 2004). Th e complexities and challenges with these regulatory eff orts lie beyond the scope of 
this article. Here, we highlight the problem of invisibility in regulatory challenges, noting how 
pesticides and their harms fl ow untraced across and through borders, bodies, and ecologies, 
even when serious eff orts to trace them are being made.

Many state offi  cials admit they cannot surveil and enforce regulations, starting with the 
cross-border trade of unregulated chemicals, which are oft en of dubious quality (Williamson 
et al. 2008). A consistent fi nding across the continent is that farmers are using (and salespeople 
are selling) illegal, unregistered, or banned chemicals, and that sellers are frequently repackag-
ing chemicals into smaller quantities in unmarked containers (Bayili et al. 2019; Gesesew et al. 
2016; Ngowi et al. 2016; Rother 2010; Sankoh et al. 2016; Tijani 2006; Williamson et al. 2008). 
Th ere is thus a substantial gap even in tracing the quantity, types, and provenance of pesticides 
used in African agriculture.

Regulations in the realm of occupational safety have also failed to protect farmers and work-
ers. Where they exist, these rules oft en fail to apply to the settings or categories of small-scale 
farmers and farmworkers (Rother et al. 2008). Farmers are oft en unaware of regulations, or 
regulations are simply unenforced. In other cases, farmers and farmworkers are not included 
(they are left  invisible) in occupational health and safety regulations or compensation systems 
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(Ngowi et al. 2016). Furthermore, healthcare systems are inadequately prepared to deal with 
acute pesticide poisoning, as health workers are not trained in recognizing or treating pesticide 
poisoning (Lekei et al. 2017). Acute pesticide poisonings are widely underreported, and the 
scale of the problem thus remains invisible (Lekei et al. 2016), while the problem of chronic 
pesticide poisoning remains almost entirely undocumented and unaddressed. Th ese shortcom-
ings are rarely the fault of individuals within these systems, who are working hard with limited 
resources (e.g., toxicologists; Tousignant 2018). Many of these shortfalls can be traced in part 
to the neoliberal era of structural adjustment programs that shrank state budgets across the 
board—from agricultural research and extension, to health services—all of which were justifi ed 
in the name of economic growth.

It is worth pointing out that even if regulations and regulatory agencies were substantially 
more powerful, they would still face extraordinary hurdles related to the unknown and endlessly 
multiplying uncertainties of how/to what extent/in what quantities/in what circumstances/for 
whom/at what time scales chemicals cause varying types of harm in interaction with other 
chemicals, diseases, ecologies, and bodies that are porous and ecologically intertwined with the 
world around them (Livingston 2012; Roberts 2017; Shattuck 2020). Th is is what Annie Shat-
tuck (2020) calls the “agnogenic” (ultimately unknowable) nature of agrochemical risks—which 
underscores the limits of scientifi c regulatory approaches that demand and ultimately depend 
upon particular forms of knowability and certainty  .

It is also signifi cant to highlight the chemical industry’s role in producing ignorance. Corpo-
rate interests, including those of agrichemical companies, are adept at creating and promoting 
uncertainty, doubt, or strategic ignorance in order to continue to sell their products (McGoey 
2019; Oreskes and Conway 2011). For example, Crop Life Africa (the global agribusiness indus-
try’s public relations arm) regularly disseminates shockingly blithe media reports that maintain 
that pesticides are used properly, and that they are therefore perfectly safe.3 Agribusiness also 
tends to employ narrow and technocratic models of expertise to evaluate their products while 
ignoring other forms of knowledge that might challenge their claims (Luna and Dowd-Uribe 
2020). Furthermore, chemical companies keep important data restricted under the rubric of 
“trade secrets” and “confi dential business information,” further limiting broader knowledge of 
potential toxicities.

Farmers and Pesticide Literacy

In addition to lacunae in offi  cial statistics, monitoring, and scientifi c knowledge, recent litera-
ture on pesticides in Africa oft en focuses on pesticide users’ and vendors’ lack of knowledge: 
the inability to read labels, lack of knowledge about pesticides, improper practices (e.g., the 
improper mixing of chemicals), failure to understand or use PPE, the improper storage and dis-
posal of chemicals and their containers, reusing containers, and failing to seek help for pesticide 
poisonings (Gesesew et al. 2016; Rother 2010; Sankoh et al. 2016; Stadlinger et al. 2011; Tijani 
2006). Some studies do recognize signifi cant barriers to farmer behavioral change, including 
cost and access barriers for PPE and the diffi  culty of using PPE in hot temperatures. Other 
authors have highlighted state-level and structural drivers that place the burden of risk on farm-
ers, including “market liberalization, poor regulation enforcement, and persistent neglect of 
agricultural extension” (Andersson and Isgren 2021), and a failure to provide support for less 
pesticide-intensive agricultural practices and technologies (Ngowi et al. 2016).

Despite these criticisms, the idea that insuffi  cient knowledge is a primary cause of toxic expo-
sure has been promoted for decades by the global pesticide industry in order to frame pesticides 
as safe (Murray and Taylor 2000). Th is approach includes “safe use” campaigns, emphasis on 
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pesticide labeling (noted in Rother 2018), and the general idea that proper use of PPE can pre-
vent most harm. Although PPE should be the fi nal option in the “Hierarchy of Control” model 
of controlling exposures to occupational hazards, it has long been the fi rst option recommended 
and most focused on by industry (Andrade-Rivas and Rother 2015; Murray and Taylor 2000). 
Part of this approach may result from pragmatically minded practitioners (such as extension 
agents) who see little hope in addressing deeper structural inequalities and regulatory failure, 
and simply want to help farmers reduce their risks. Yet focusing on knowledge and farmer 
behavior displaces the burden of responsibility onto the user, and corresponds with the broader 
neoliberal shift  to push environmental responsibilities onto the voluntary and informed actions 
of individuals (MacKendrick 2018; Wiebe 2016).

With respect to pesticides, this frame results in a widespread belief among government, aca-
demic, and civil society stakeholders that “pesticides are inherently safe” and that “problems only 
arise from the errant behavior of individual farmers,” as Hanna-Andrea Rother and colleagues 
describe in South Africa (2008: 416). Yet even with proper PPE use (itself rare), chemicals still 
pose a problem. Recent research challenges the very effi  cacy of PPE in protecting workers from 
agrochemicals, pointing out the incredible complexity of matching chemicals to the proper PPE 
materials, proper use, cleaning, and removal (Garrigou et al. 2020). In addition, and more to our 
point, there is substantive evidence (in Africa and beyond) that knowledge alone does not mit-
igate farmers’ risk and that it does not necessarily change behavior (Andrade-Rivas and Rother 
2015; Galt 2013; Lekei et al. 2014; Luna 2020; Muleme et al. 2017; Shattuck 2021b). Th ese fi nd-
ings challenge the linear assumptions made by “knowledge, attitude, and practice” studies that 
inform public health interventions.

We fi nd it particularly useful to draw a parallel here with insights from critical health litera-
ture on HIV/AIDS in Africa. Th is fi eld has also amassed substantial evidence for the limitations 
of behavioral interventions based on information and reasoned persuasion. Mainstream litera-
ture and public health initiatives have oft en focused on informing individuals in order to change 
their behaviors to reduce the risk of HIV infection. However, critical sociologists and cultural 
anthropologists have questioned this approach, pointing out (1) the fl aws (and underlying rac-
ism) in assuming that individual practices are really the problem (Biehl 2007; Hunsmann 2016; 
Stillwaggon 2006), and (2) that cultural, political, economic, even ecological factors signifi cantly 
shape behavior (Biehl and Petryna 2013; Mojola 2014). Th e focus on individual behaviors leaves 
invisible the structural inequalities that both underlie disease transmission and that are (re)pro-
duced by intervention eff orts (Hunsmann 2016). Knowledge and information may be necessary 
components, but are insuffi  cient for change (Parkhurst and Hunsmann 2015).

Th is contextualization of the limits of knowledge-based approaches can usefully inform the 
current impasse regarding “safe use” approaches to farmers’ pesticide practices and the wide-
spread belief that if pesticide toxicities could simply be known and made visible, problems could 
be largely solved. Part of this problem stems from the knowledge-based approach promoted by 
the pesticide industry. Yet we also contend that pesticide users themselves are caught in complex 
tensions (in SSA as elsewhere: Flachs 2019; Luna 2020; Shattuck 2020; Shilomboleni 2018). One 
component of this results from the structural constraints and drivers of pesticide use. Agro-
chemicals are increasingly cheap and available in the marketplace (Haggblade et al. 2017), and 
this is largely a result of trade liberalization and structural adjustment programs (London et al. 
2002). Monocrops, heavily promoted by governments dependent on export income, has also 
increased pests (Mrema et al. 2017). Additionally, intertwined pressures of debt and culturally 
related declines in labor supply can drive pesticide use (Luna 2020). Th ese structural constraints 
and infl uences on farmer behavior indicate that knowledge alone is not the problem, and that it 
is therefore not the solution. 
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 Th e Toxic Sensorium 

Amid pesticides’ many invisibilities, and amid the many projects to make them once again vis-
ible, we highlight a critical gap in social science research: the ways pesticides are oft en tangibly 
felt and sensed in farmers’ lives. Th is includes the heavy weight of a full backpack of sprayer rub-
bing at farmers’ backs as they walk miles through their fi elds, the acrid smell waft ing in the air 
from jerry cans, the headaches and runny noses aft er spraying, the stinging eyes and skin rashes, 
and the stickiness of residue on the skin. Yet embodied experiences are not solely undesirable. 
In our ethnographic research with farmers, we have noted how chemicals become tangled in 
farmers’ lives in small and perhaps surprising ways: in Burkina Faso, farmers enjoy unfolding 
their tired bodies into reclining chairs aft er a quick herbicide application relieves them of a long 
day of hand-weeding. In Mozambique, farmers breathe in what is literally called the “smell of 
success” given off  by pesticides, now intimately tied with smallholders’ commercialization and 
accumulating profi ts.

Recent work in political ecology (and political ecologies of health) has begun rethinking the 
fl uidity between bodies and broader ecologies, considering humans as inseparable from their 
surrounding environments and as themselves complex ecological systems (“embodied ecol-
ogies”), an approach that off ers important insights for understanding experiences of toxicity 
(Nyantakyi-Frimpong et al. 2016; Shattuck 2020; Valdivia 2018). In addition to this reframing, 
Andrea Ford (2019) and others across many fi elds (see Hockey and Allen-Collinson 2009) have 
emphasized the need to pay further attention to the materiality of bodies and to pay closer 
attention to the “sensorium” of the working body. Th is includes “carnal ethnographies” of the 
sweaty, painful, joyous experiences of bodies themselves (i.e., Little 2019; Luna 2019). Such an 
approach overlaps in some ways with important research done by ergonomists and ergotoxicol-
ogists (i.e., Garrigou et al. 2020), yet also explores the aff ective dimensions of embodiment and 
how bodily practices, performances, and experiences are entwined with notions of status and 
identity (Flachs 2019; Mojola 2014).

Literature on pesticide use in SSA could also draw on related scholarship on chemicals 
and toxicity that puts the “sociality” and complex embodied experiences of chemicals on the 
agenda, through work on toxic encounters (the “minor enfeebling encounters . . . that stir eth-
ical consideration and potential intervention” (Shapiro 2015: 369)); examinations of sensory 
epistemologies or “regimes of perceptibility” (Spackman and Burlington 2018); and other phe-
nomenological experiences of toxicity. Michelle Murphy (2017) invokes the notion of “alterlife,” 
pointing out that we all live in chemically altered ecologies/bodies. Shattuck (2020), too, in the 
context of Asia, highlights how pesticides help to “create a life worth living,” despite growing 
awareness and experience of toxic exposure. “Agrichemicals might have been a positive force in 
[a farmer’s] life for some years, and we can acknowledge this,” Shattuck writes (2020: 10), “with-
out letting go of the injustice of an agrarian system in which exposure is a condition for making 
[their] way through life.” Mel Chen (2011) has described the “toxic sensorium” as a set of new 
intimacies, aff ective states, and memories that emerge for people suff ering with heavy metal 
poisoning. Th is work marks an important shift  in attending to the sensory memory of objects, 
aff ects, and bodily knowledge that renders toxicity visible. Th is asks us to consider that an array 
of chemical products, from perfumes to cleaning products, contain toxins that spread far and 
wide, yet are encountered by many as benign and pleasurable.

Drawing on our respective ethnographic research in Burkina Faso and Mozambique, we 
advance the “toxic sensorium” as an apt approach to toxicity in Africa, where chemical relations 
extend beyond those portrayed exclusively in terms of illness, disruption, and destruction. We 



Toxic Sensorium � 97

seek a more complex, textured understanding of the ways people bring chemicals into their 
worlds. We do this to avoid framing farmers as either witless victims or as villains, and with the 
goal of informing policy discussions (i.e., of pesticide education campaigns, regulation eff orts, 
or attempts to reduce pesticide use), to better understand why and how farmers bring these 
chemicals into their lives. Crucially, observations of the sensorium arise from intimate, embod-
ied knowledge that comes through planting, weeding, eating, washing, and other everyday 
experiences. By exploring how pesticides can maintain ways of life and enable new experiences 
and statuses among farmers, we propose new directions for inquiry that further develops farm-
ers as multidimensional—rather than as essentialized and homogeneous—actors in African 
agrarian life. Th ese more nuanced understandings are, we feel, essential for informing public 
policies related to pesticides. We explore what this approach looks like through two commu-
nity vignettes (drawing on broader ethnographic research projects) of the “toxic sensorium” in 
Burkina Faso and Mozambique.

Burkina Faso

While Burkina Faso cotton farmers have used pesticides since the 1970s, pesticide use has 
expanded signifi cantly in the last 15 years, with greatly increased herbicide use and broader pes-
ticide use in food crops. Despite regional and national-level regulations, many highly hazardous 
and illegal pesticides are in widespread use and cheaply available in markets (Bayili et al. 2019). 
Current pesticide practices in Burkina Faso raise concerns similar to those across the continent: 
that farmers and farmworkers (including men and women, but very oft en younger men) mix 
and spray highly toxic compounds without PPE, that families drink water from streams near 
fi elds, and that they reuse pesticide packaging, resulting in long-term and cumulative exposures 
with uncertain consequences for both human and ecological health.

Jessie Luna conducted eight months of ethnographic fi eldwork in 2016 in the southwestern 
Houndé region, undertaking 125 interviews (in French and the local language Dioula; both 
are languages that she speaks fl uently) and fi ve months of participant observation in a rural 
community (Luna 2018). Th is fi eldwork revealed the complex tensions farmers navigate, where 
pesticide use can feel highly agentic—a path to development and modernity—yet at the same 
time crushingly determined and perilous. Pesticides can wrap farmers in a cloud of compulsion 
and anxiety. Farming with chemicals, tractors, and new technologies is widely seen as an abso-
lute necessity, not a choice, given severe labor shortages and economic pressures to increase 
income (Luna 2020). Many farmers explained that they simply could not farm without chem-
icals, despite the fact that smaller-scale farmers are oft en indebted by purchasing these chem-
icals, and some (though certainly not all; see Luna 2018) are anxious about toxicity and the 
unknown consequences of exposure.

For example, Luna recalls a warm moonless night, sitting with a woman in her 50s inside her 
small bedroom. Th e woman had worked all day in her brother-in-law’s cotton fi elds (a 10-mile 
bike ride away), as she had for the weeks and months and years before. Her shoulders and eyes 
hung heavy with exhaustion. When Luna asked her about her thoughts on pesticides, she felt 
her shrug. “People can’t farm without pesticides anymore.” She explained that pesticides are 
why the farms have gotten so much bigger, because farmers faced new expenses and debts, and 
wanted to expand their acreage, but they also faced major shortages of labor. Th e only way to 
increase production in this context was to use herbicides (see Luna 2020). She then added: “It’s 
why we’re all sick, even dying. We know they are making us sick, but what can we do? We don’t 
have a choice. We’re just trying to get by, and we can’t farm without them. It is just too exhaust-
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ing.” Th ey sat in silence, as the weight of her words hung in the air like an invisible cloud of 
chemicals. We know we are killing ourselves, but we don’t have a choice. Yet, she seemed resigned 
to accept the risk of chemicals for the brief respite they aff orded.

At the same time, chemicals represented—for many people in the region—a horizon of hope 
and progress. Many (not all) people strongly desired modernity and development, which in 
the Dioula language is expressed as “getting out of the dirt” (ka bo nogo la). Modernity and 
development, then, literally mean an escape from the dirt and the physical labor of traditional 
farming—which is oft en racialized as “black” (farafi n) and lower status, rooted in deep his-
torical connotations of forced labor and exploitation from the colonial era (Luna 2018). Trac-
tors, motorcycles, and pesticides operate not only as status symbols of a modern and successful 
farmer; they also help farmers inhabit a new embodiment: literally standing up from being bent 
over with a short-handled hoe. “We no longer farm with our backs,” Luna was told repeatedly, as 
farmers proudly showed her their pesticide sprayers. Th is new embodiment was seen by many 
farmers, both men and women, as a path of liberation.

Agrochemicals were thus becoming a tool for escaping the drudgery and low status of end-
less weeding, off ering (though not always delivering) new possibilities: the promise of higher 
income and time to recline in a chair outside of a new cement house. Ultimately, this vignette 
reveals how framing pesticides solely through “invisibility” misses the reality of some farmers’ 
embodied desires for agrochemicals—albeit amid mixed concerns about toxicity—as a part of a 
path toward upward mobility.

Mozambique

Serena Stein conducted two years of ethnographic fi eldwork in northern Mozambique’s interior 
from 2015 to 2018, living and farming in Lomwé smallholder communities along the borders 
of new foreign plantations. At the porous boundaries of Lomwé farmlands and agribusinesses4 
materializing with investments in the Nacala Agricultural Growth Corridor (Stein and Kalina 
2019), pesticides were increasingly seeping beyond plantation enclosures. Community mem-
bers working for plantations sometimes smuggled jerry cans fi lled with agrochemicals into 
villages for use on their own farm plots. Some plantations also initiated outgrower programs 
with the community, supplying pesticides among other inputs like seeds and fertilizers. Empty 
containers were commonly reused by children to fetch water for drinking, cooking, bathing, 
and to store home brews. During windows of intensive spraying on the plantation, villagers 
reported that their own fi elds were oft en queimado, or burned, by chemical drift . People also 
talked about their skin feeling sticky with dust and residue, attributing eruptions of rashes and 
lesions to agrochemicals even weeks and months later. Periodically concerns were raised at 
community meetings with leaders, who then wrestled with reporting complaints of exposure 
to local government offi  cials. Th is, they capitulated, were the costs of development. More-
over, the biggest increase in pesticide exposure, they argued, came from smallholder farmers 
themselves.

Th is made sense, as there was an emerging cohort of commercial farmers, emergentes, that 
began to fuse the notion of becoming model farmers with the embrace of agrochemicals. Vari-
ous foreign-aid-funded programs were layering in the landscape, focused on cultivating a soy-
bean boom by fi nancing tractors and creating value chains for farming inputs (Stein 2021). 
Th e emergentes were oft en handpicked by development projects, and primarily comprised of 
middle-aged men with ambitious young sons poised to become benchmarks for the commu-
nity. Th ese farmers were said to have the cabeça (“to have the brains,” in Portuguese) to handle 
a diverse portfolio of crops, to manage farm laborers, and especially to reinvest revenues from 
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commodities into chemical-heavy horticulture (Melo et al. 2019; Sitoe et al. 2017). Th e average 
annual volume of pesticide imports to Mozambique expanded fi vefold over the past decade, 
leading to 90 percent of horticultural farmers, in some cases, using “highly toxic”5 chemicals 
with astonishing regularity (Snyder et al. 2018). Th is has taken place even as the WHO and the 
FAO have been working since 2012 to cancel the registration of dozens of chemical products in 
Mozambique used on staple crops.

Lino, a young man in his 20s, was among those selected as an emergente, as the son of a 
prominent commercial farmer and transporter of grain. Lino’s promise as a modern farmer 
was also intertwined with deeply rooted inequalities, as his father had been an assimilado 
granted certain land tenure and educational privileges by the authorities during the colonial 
era (Bowen 2000). While other young men his age provided casual labor (ganho ganho) on his 
fi elds, Lino still made sure that he returned home each day dirtied with soil, sweat, and chem-
icals as material evidence of his dedication to the project of farming at increasing scales. In 
one memorable encounter, Stein followed Lino along a large plot being prepared for tomatoes. 
Lino was attentive to every detail, kneeling next to the ganho ganho workers, and inspecting 
the soil, the seeds, and their actions. “You can’t trust the ganho ganho,” he said, when it came to 
complex tasks like mixing the chemicals or confi guring the sprayer backpack. He was fastidi-
ous, under the pressure to uphold new standards of farm management and integrate modern 
practices. Th is, Lino explained, required taking on the risky tasks you might want to pass on 
to laborers.

Pesticides clung to Lino’s clothing aft er a long day on the farm, giving him a cheiro de sucesso, 
or the “smell of success,” as he called it. Other young men in the community spent their days idle 
or they abandoned rural villages to work odd jobs in the town margins. Lino was busy becom-
ing, however, a promising young man: one who intended to stay close to the soil by pursuing 
agriculture as a modern and lucrative livelihood. Th e chemical cheiro waft ing from his shirt, 
skin, and hair was the sensorial evidence of an industrious spirit. Th e cheiro tied the danger of 
exposure to values of sacrifi ce, which played an important role in the emerging ideal of mascu-
linity for these young farmers. Th at is, Lino demonstrated his knowledge of the risks of handling 
pesticides. His children were not to accompany him to the fi elds when he was spraying. He 
instructed them to wash his tomatoes thoroughly to remove the residues before eating. Yet, in 
his spraying demonstrations for his laborers, Lino did not wear protective gear.   Soaked in the 
acrid smell and sticky residues, with knowledge of the potential harms of exposure, he exhibited 
a drive toward modernity, at whatever cost.

Taken together, these illustrations only begin to uncover how a focus only on harmful experi-
ences of pesticides can miss sensory cues that speak to complex desires and competing concerns 
unfolding in African agriculture. We found (albeit in diverse and diff erently situated ways) that 
rural people are using pesticides in their embodied pursuits of future success, or even the mere 
ability to rest. We off er the “toxic sensorium” toward expanding literature on these and other 
situated experiences of living within spaces of toxic proliferation.

Conclusion

In the Global North, studies have examined consumer and farmer ambivalences over pesti-
cides, acknowledging that people are unknowingly exposed to harmful contamination, and also 
that people regularly accept life with certain toxins. Pesticides enable the current system of 
large-scale industrialized agricultural production, even as the bodily risks of chemically sat-
urated ecologies to both consumers and farmworkers are increasingly understood. Between 
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the inadvertent ingestion of chemical residues and their active use and consumption, we see 
opportunities for scholarship to better consider the enduring structural violence facing many 
smallholders in Africa, alongside the ways that farmers may bring pesticides into their lives. 
Scholars of pesticides in SSA should not only treat toxicity in the negative sense of destruction 
and precarity, but explore the puzzles of desire, aspiration, and expectations of modernity, and 
how to proceed from those messy realities and contradictions (Ferguson 2006; Li 2014). New 
questions open up: How do farmers make pesticides “their own” technologies in knowledge 
and practices that potentially diverge from those in the Global North (Mavhunga 2018)? How 
do communities in Africa—internally diverse and sometimes divided—address questions of 
social justice related to chemical usage? In what ways do institutional attempts to monitor and 
regulate chemical use clash with smallholder farmers’ projects of commercialization, moder-
nity, and success? In what ways are development projects, governments, NGOs, and diff erent 
types of farmers working at cross-purposes in terms of incentives and desires related to pesti-
cide use?

While these questions would interest social scientists seeking to understand the complexities 
of African agrarian change, they are also important for informing the oft en stalled eff orts by 
policymakers and others interested in reducing pesticide toxicities in SSA. Sarah Wiebe (2016, 
2020) has argued for “sensing policy” that takes into account corporeal and visceral experi-
ences and knowledges of everyday life. Complementing this, the “toxic sensorium” not only 
concerns the felt recognition of chemicals, but the messy dynamics of being aware of risks and 
desiring those chemicals anyway. Th is complex embrace of agrochemicals is oft en unattended to 
by scholars as well as policymakers. Policymakers who seek to “educate” farmers about safe use 
or promote agroecology could draw on these insights to better understand why (some) farmers 
embrace pesticides, and thereby also pay attention to heterogeneous lived experiences: diff er-
ently situated people within a community do not perceive or experience the gains and risks of 
pesticide use equally.

Th e Anthropocene literature has been embattled over the problematic attribution of anthro-
pogenic planetary destruction to an undiff erentiated “we” of humanity (Hecht 2018). Living 
in an irreparably polluted world and in porous bodies means that nobody escapes chemical 
contamination (Agard-Jones 2016; Murphy 2017), and yet toxicity is unevenly distributed along 
lines of race, class, gender, and geographical region. In many respects, agrochemicals are a quint-
essential subject for unpacking the global inequalities underlying the Anthropocene: they are 
repurposed tools of imperialism that proliferated through African colonial encounters and vio-
lent market expansions; they represent the Global North knowingly polluting the Global South 
as its receptacle of waste for unrestricted capitalist accumulation; and they endure as neoliberal 
restructuring undermines the scientifi c resources needed to bring toxic contamination to light.

Amid this recognition of globally uneven responsibility, it is perhaps a simple argument—
but a critical one—that Africans should be given the same complexity of subjectivity permitted 
to Global North subjects. In our long-term research, we have witnessed peoples’ complicated 
desires, including their concerns about the health and safety of their families and communi-
ties as well as their local environments, which coexist with the seeming imperative to live with 
chemicals in a growing embrace. Perhaps what is needed in this moment of Anthropocene 
debates, as Anna Tsing and colleagues (2017) among others have noted, is rich empiricisms, 
stories of the competing demands that humans navigate, and, crucially, not reducing lives solely 
to casualty or accomplice. In our case, this requires representation of African farmers beyond 
peasant essentialism and toward the multifarious contradictions of economic desires, bodily 
exposure, and social (in)visibility. Th e toxic sensorium becomes a method and an agenda of 
preoccupations toward that end.
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 � NOTES

 1. We recognize practical reasons for considering shared (though nonetheless heterogeneous and 

highly uneven) experiences across SSA. Th is is consistent with recent eff orts by some researchers, 

farmers, and activists to address what are perceived to be common struggles across the continent, as 

demonstrated by the 2019 conference in Tanzania entitled “Pesticide Politics in Africa.”

 2. We use the term “smallholders” broadly to refer to those operating ten hectares or less, and typically 

without mechanization (De Bon et al. 2014; Sheahan and Barrett 2017; Williamson et al. 2008).

 3. https://www.croplifeafrica.org/information-resources/videos-and-publications.

 4. New plantations were oft en situated in the ruins of abandoned plantation projects that came before, 

from colonial operations of sisal and tea to recent short-lived experiments with biofuel production 

(Stein 2020).

 5. “Highly toxic pesticides” or “highly hazardous pesticides” are chemicals classifi ed as such by interna-

tional health and agriculture agencies (FAO 2021) for causing severe or irreversible harm to human 

health and the environment.
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