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Agricultural science necessarily involves a commitment to some form of 
humanitarian and environmental ethics. For the past century, agricultural science has 
been based on a productivist ethic of maximizing agricultural production in pursuit 
or support of food security. Recognition of the ethical and political disposition of 
contemporary agricultural science can help scientists reorient their work to better 
address the urgent problems of the upcoming century: environmental degradation, 
climate change, and social inequality. A commitment to solving these problems is 
well within the scope of modern agricultural science. Supporting and furthering 
multidimensional food systems should replace productivism as an explicit goal of 
agricultural development and scientific innovation.
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Introduction

Agricultural science is built on a common goal of “feeding the world,” a fundamentally 
humanitarian and compassionate goal that aims to reduce hunger, alleviate human suffering, 
and protect the environment. Although modern agricultural science has contributed to the 
production of a higher volume of food, 767 million people in the world remain undernourished, 
and 3.1 billion people remain unable to afford healthy diets (FAO, IFAD, UNICEF, WFP, and 
WHO, 2022). In this paper, we argue that it is time to rethink what it means to feed the world. 
Concerns over population growth and scarcity of food have led to scientific efforts to increase 
agricultural productivity, and this focus on productivity has led to technological advances that 
are often unsustainable, ecologically damaging, and risky for human health (Shiva, 1991; Chávez, 
1993; Vitousek et al., 1997). Scientists can recommit to the benevolent ideals underpinning 
agricultural development by prioritizing multidimensional food system values and contending 
with the social and political contexts of agricultural development. Feeding the world has always 
been a complex political project, and agricultural scientists can effect positive change by 
recognizing how their work has in the past—and can in the future—engage with the social and 
political contexts of agricultural development.

Scientific engagement in feeding the world

A food scarcity paradigm—where the existence of hunger and food insecurity is attributed to 
insufficient volumes of agricultural production—underpins modern food systems and agricultural 
science (Stock and Carolan, 2013). Agricultural scientists have therefore sought to maximize food 
production in order to meet food security needs at both national and global scales. Ongoing 
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narratives about the Green Revolution (e.g., feeding 9 billion people by 
2050 (Godfray et al., 2010), feeding 11 billion people by 2100 (Lal, 2016), 
the Malthusian dilemma (Trewavas, 2002), and other growth-oriented 
frameworks) and ‘food security as national security’ (Falcon and Naylor, 
2005; Hopma and Woods, 2014) continue to center the importance of 
increased food production (Rosin, 2013; Tomlinson, 2013; Fouilleux et al., 
2017). This paradigm, however, has not been universally successful in 
ending hunger and seldom addresses the urgent concerns of the 21st 
century: environmental degradation, climate change, and deepening 
social inequality (Holt-Gimenez and Patel, 2012). Productivist narratives 
have normalized using agroecosystems solely for the purpose of 
maximizing crop yield. Intensified cropping systems continuously 
demand synthetic inputs, modern crop varieties, significant capital 
expenditures, and acceptance of environmental and social negative 
externalities (Altieri, 1998; Leguizamón, 2014). Meanwhile, the 
standardization and homogenization of food products into commodities 
suitable for international trade has displaced local foodways, ignoring 
existing local knowledge systems about agriculture in favor of systems that 
are designed to maximize export value (Scott, 1998; Shiva, 2016; 
McMichael, 2021). Increasingly, the benefits and surpluses of agricultural 
development are primarily captured by a decreasing number of people 
and institutions that are distant from the sites of agricultural production 
(Heffernan, 2000; Hendrickson and Heffernan, 2007; Patel, 2012).

Agricultural research has been shaped by—and has contributed 
to—these extractive political economies. The design of technological 
solutions with the goal of increasing production volumes typically 
occurs in lockstep with existing agribusiness interests (Scott, 1998; 
Harker et  al., 2017). Agricultural scientists continue to valorize 
increasingly intensified systems and ongoing technoscientific 
development. Viable scientific and technological developments 
require not just the potential to change food systems but also 
compatibility with the profit-driven agribusiness interests and national 
interest-driven programs that often fund this work. This hybrid 
public-private responsibility for agricultural development continues 
to affect agricultural science and food policy (Busch et al., 1991). 
Public scientists frequently work with, and respond to, the needs of 
rent-seeking agribusinesses that are motivated primarily by profits, 
rather than the social responsibility to feed people. While profits are 
accumulated among private enterprises, the consequences of 
agricultural intensification are again socialized, through externalities 
such as air and water pollution and harm to farmworker health caused 
by pesticide exposure (Saxton, 2015; Guthman, 2017). In continuously 
advancing intensified production systems, scientists reinforce 
extractive relationships between people and the land.

Agricultural research institutions reflect the deep and ongoing 
tension between dominant approaches to feeding the world/feeding 
our citizenry and supporting more equitable food systems. For 
example, the land-grant university system is central to agricultural 
research in the United  States but has also historically supported 
colonial and capitalist interests. This system was created in 1862, 
during the American Civil War, ostensibly to democratize higher 
education and provide practical knowledge to the public (APLU, 
2012). Following decades of agricultural development based on 
chattel slavery and manifest destiny, land-grant universities prepared 
American farmers to create specialized cropping and livestock 
systems and cemented the United States’ position as an agricultural 
powerhouse. The namesake land grants that funded these prestigious 
agricultural colleges were appropriated directly from Indigenous 

Peoples in North America (Lee and Ahtone, 2020; Stein, 2020). Land-
grant universities also intentionally excluded Black people from 
accessing an education, despite the fact that it was the labor of Black 
people that built much of United  States agriculture (Humphries, 
1991; Wennersten, 1991). The 1890 and 1994 land grants eventually 
provided limited institutional resources to Black and Indigenous 
peoples, respectively (APLU, 2012). Nonetheless, 1862 land-grant 
universities and, by extension, the US agricultural research enterprise, 
have their origins firmly rooted in settler colonialism and white 
supremacy. This entanglement of agricultural science and settler 
colonialism is by no means unique to the United States, and it was 
prominent in other areas of the world throughout the 19th and early 
20th centuries (Ho, 1968; Gilmartin, 1994; Bonneuil, 2000; Maat, 
2001; Shepherd, 2005; Davis, 2007; Hodge, 2007; Rotz, 2017; Tesdell, 
2017; Ukelina, 2017; Eddens, 2019).

While agricultural research and development have indeed 
improved food security for some populations, the politics of feeding 
the world have also advanced a set of problematic and destructive 
ideals. We urge agricultural scientists to consider how the legacies of 
colonialism and white supremacy shape their work, and to consider 
working towards systemic change that protects agricultural 
sustainability and food sovereignty. Despite widespread adherence to 
scientific objectivity, involvement in agricultural science has always 
implied, in part, biases towards certain political approaches to 
agricultural development (Dundon, 2003). It is no longer acceptable 
for agricultural scientists to ignore these political realities, and the role 
that scientists and institutions play in this political project.

Recommitting to the humanitarian 
values of agricultural science

Scientists across all disciplines are increasingly expected not just 
to do good science, but also to understand and be responsive to the 
social and political implications of their research. We  call on 
agricultural scientists to interrogate what feeding the world means for 
their values, the practical aims of their work, and the mission of 
agricultural science in the 21st century. Agricultural science is 
fundamentally a value-laden science; identifying the values that drive 
science can help the field move forward toward more socially just and 
sustainable food systems (Vietor and Cralle, 1992; Hicks, 2014). 
Ultimately, new progress demands a redefinition of values and an 
understanding of what agriculture can contribute beyond yield 
maximization. As such, scientists must create new ways to recognize 
and respect diverse social and ecological values.

Some lines of agricultural research have addressed 
multidimensional food system values, such as sustainable 
intensification, regenerative agriculture, agricultural resilience, and 
climate-smart agriculture. These “sustainable agriculture” frameworks 
promote productivist paradigms with slight accommodations for 
sustainability and are fundamentally anthropocentric, failing to view 
nature as more than a resource that can serve humans (Loos et al., 
2014; Godfray, 2015; Rupprecht et  al., 2020). Agroecosystems, 
however, are not machines capable of unlimited growth. Agricultural 
scientists must consider the biophysical and ecological limits of 
agricultural growth, as well as the long-term social and environmental 
repercussions of intensified production systems (Scott, 1998; 
McGreevy et al., 2022). Systemic change begins by addressing the 
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reciprocity between humans and nature and adopting more 
multidimensional and holistic values for agriculture.

Many agricultural scientists working today will likely continue to 
support technological innovation, ecosystem services, and other 
components of scientific agroecology. However, agricultural scientists 
also need to be  more actively engaged in examining how the 
technological and practical changes that their research promotes affect 
agriculture and agricultural communities in the real world. Scientists 
must also consider how their research contributes to the 
reconfiguration of ecosystems and food systems. Food systems bridge 
the gap between natural systems and social systems, bringing together 
aspects like environmental sustainability, environmental stewardship, 
food availability, food choice, food quality, cooking, labor, human 
nutrition, cultural acceptability, community building, agency, and vital 
materiality (Fernandez et  al., 2013; Diekmann et  al., 2020). 
Acknowledgement of these complex connections can strengthen the 
practice of science (Harding, 1993), and agricultural scientists must 
devote more attention to these multifaceted issues if they aim to work 
towards sustainability and equity in food systems.

Reframing agricultural science to 
build sustainable and equitable food 
systems

Agricultural scientists already have the tools to address the social and 
political elements of food systems. For decades, agricultural institutions 
have worked towards specialized and intensified agricultural systems 
driven by a scarcity framework, but it is time to recognize an existing 
capacity to work in support of revitalized and abundant agroecological 
systems. Just as agricultural scientists were once primarily driven by 
development-oriented goals, agricultural research can be  reoriented, 
rather than reconstructed, to support multidimensional solutions to 
collective agroecological and social problems. In recent years, more 
scientists have begun to more vigorously and explicitly advocate for 
certain political values within food systems (Campbell et al., 2009; Ponisio 
and Ehrlich, 2016; Hunter et al., 2017; Jordan et al., 2021). However, 
commitment to these values and goals requires a reorientation not just of 
the work of individual scientists, but of agricultural research institutions. 
Agricultural scientists already develop practical technologies, practice 
community engagement through cooperative extension, and apply 
systems thinking to solve complex problems. Refocusing these existing 
skills towards sustainable and equitable values can help scientists and 
research institutions support multidimensional food system values while 
supporting both scientific and political agroecology.

Research and development that promotes practical technologies 
and supports diverse food systems are essential for transitioning away 
from the productivist focus of modern agricultural science. Such 
practices might include support for agrobiodiversity conservation, 
improved crop varieties for small farmers, integrated cropping 
systems, reduced labor and small farm machinery, pesticide 
reductions, development of local markets, accessible value-added 
production, food products that are healthy and culturally appropriate, 
diverse food economies, urban agriculture, and direct participation in 
food production (Tscharntke et  al., 2012; DeLonge et  al., 2016; 
Springmann et al., 2018). These kinds of innovations can support 
smallholders and farmers without secure land tenure, improving the 
ability of those classes to steward working lands. Modern food systems 
are built on specialized technologies that require significant capital 

investment and technical knowledge, but scientists could also develop 
low-cost, simple technologies that fulfill social and cultural needs in 
addition to economic and nutritional needs. Locally adapted 
management practices and incremental technological advances are 
frequently unrewarded within research institutions, but these 
advances are essential for improving sustainability, land tenure, and 
resilience across diverse farming systems.

Community engagement is a tool for identifying appropriate 
stakeholders and responding to the real needs of people and 
ecosystems. Community engagement and reciprocal support of 
stakeholders, rather than top-down technology transfer to capitalist 
industries, can help scientists extend their advancements (Röling and 
van de Fliert, 1994; Jarosz, 2000; Goldstein et al., 2019). Agricultural 
researchers, who are also frequently extensionists, can practice 
community engagement by first reflecting on their role and position 
in food systems, understanding the different ways in which they can 
interact with the communities that they serve, and appreciating the 
limits of their expertise or knowledge (Diekmann et al., 2017; Espinal 
et al., 2021). For many agricultural researchers, stakeholders have 
included agricultural input manufacturers, investment farmers, and 
large-scale commodity producers, but we call for renewed engagement 
between researchers and a more diverse set of community members, 
such as farmworkers, non-profit organizations, mutual aid groups, 
environmental justice groups, and other grassroots community 
initiatives. Importantly, agricultural scientists have an imperative to 
engage with farmers and farmworkers who are not landowners, but 
are nonetheless directly involved in and hold vast knowledge about 
agriculture. The stakeholders that scientists engage should include all 
people and communities who are most directly involved with food 
systems. International food sovereignty movements provide 
particularly valuable examples as to how effective grassroots extension 
programs and farmer-to-farmer education can create power within 
food systems (Martínez-Torres and Rosset, 2010; Altieri and Toledo, 
2011; Sampson, 2018).

Systems thinking is also essential for agricultural institutions to 
address the web of biophysical, economic, and cultural factors in 
which food systems are situated (Vietor and Cralle, 1992). In contrast 
to addressing hunger only by increasing agricultural productivity, 
systems thinking facilitates a more holistic and complex approach to 
agricultural development, in which agricultural researchers have more 
capacity to challenge embedded commodity market structures, build 
mutual aid networks, develop appropriate tools for smallholder 
farmers, identify and support opportunities for land reform, and 
identify areas of human and ecological resilience. To support this, 
research institutions must reward this type of work and recognize its 
alignment with common institutional values of producing high-
quality research and contributing to long-term community well-being 
and sustainability. By fostering deeper, trust-based connections and 
collaborative links among eaters, farmers, and other food system 
actors, agricultural scientists can contribute to the systemic changes 
that are needed for a re-envisioned food system.

Our vision for sustainable, revitalized, and abundant food systems 
is rooted in the support and recognition of the many people who 
nourish the world. To address the severe problems of the 21st century, 
food systems must catalyze community engagement in research and a 
right to accessible, healthy, safe, and delicious food. These goals require 
cooperative efforts among diverse stakeholders with multidimensional 
values. Agricultural scientists’ ongoing political participation in feeding 
the world has historically centered on supporting increasing 
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agricultural productivity and identifying markets for the resulting 
production. Instead, we envision a food system where people come 
together to care for the environment and for their communities. While 
dominant scientific, regulatory, and economic systems as they exist 
now may seem at odds with this vision of transformation, we believe 
that agricultural scientists already have the capacity for reorienting 
their work service toward holistic, equitable, and sustainable 
food systems.
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