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The process of scientific research is commonly, perhaps even pervasively, described as a 

slow, incremental process. Painstakingly gleaned morsels of knowledge are coaxed from a 

reluctant Nature whom, it seems, is often disinclined to give up secrets easily. These morsels 

of knowledge are then added to the ever-but-arduously-growing cumulative repository of 

scientific knowledge. Indeed, the American Psychological Association “consistently imagines 

science as an accumulation of knowledge bits” (Vipond, 1993, p. 62, emphases added). One 

often hears of the “puzzle solving” (Kuhn, 1970, p. 35) and “another brick in the wall” (Altland, 

ABSTRACT: 

This article argues that the pace of research and major breakthroughs 

in contemporary science (1950 to the present) has slowed considerably 

compared to pre-1950 science and that this slower tempo is manifested 

textually in scientific discourse as a rhetoric of incrementalism. 

Incrementalism warrants scrutiny as a rhetorical figure because its 

meaning has changed from pre-1950 to post-1950 science to now 

include an element of risk aversion in addition to the earlier 

implications of science as systematic and deliberate. After locating the 

idea of incrementalism theoretically within the literature on the 

contexts of discovery and justification and the Post-Normal Science 

movement, I position incrementalism in the rhetoric of science within 

pace-related discussions of scientific revolutions and kairos, and then 

as a trope closest to skotison (i.e., intentional obscurity) and the figure 

of thought of significatio (i.e., subtlety and complexity). Given the 

gradual nature of the change in meaning, I refer to incrementalism as 

an inertial trope. With its biopolitical implications, incrementalism is also 

a zoetrope because it exacerbates the prioritization of certain groups of 

human lives. A case study on research in pancreatic cancer is presented 

to illustrate the rhetoric of incrementalism, and the implications of 

incrementalism are discussed. 
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2012) metaphors being applied to science. Progress is made, but resistance is daunting. For 

example, the shifts that resulted in atomic theory and the laws of thermodynamics each took 

well over a century. Even the relatively recent (1983 to 2005) paradigm shift from the long-

settled science that ulcers were caused by stress to the new understanding that ulcers are 

caused by bacteria took more than 20 years from initial research to the Nobel Prize. Other 

paradigm shifts took much longer, such as the transition from Newtonian physics to relativity 

and quantum mechanics.  

Often enough, though, science belies this incrementalism. For example, during the 

approximately 125 years from the mid-1800s to the Apollo moon landing in 1969, science 

raced ahead. During this period, science primarily studied simple networks—the low-

hanging fruit (Belmaker & Lichtenberg, 2023; Scannell & Bosley, 2016) of readily identifiable 

cause/effect relationships—and achieved a remarkable number of consequential advances. 

A baby born in 1870 rode in a horse- or oxen-drawn wagon as an infant and, if still alive in 

their 90s, witnessed the Apollo mission to the moon in 1969. Reading by candlelight in 1850 

became the neon glare of Las Vegas by 1950 as electricity was harnessed and transformed 

the way people lived. The telegraph of the 1840s yielded to the dawn of the computer and 

information age by 1970. Agricultural techniques and modest yields of 1860 burgeoned into 

the factory farming of the post-World War II period. Diseases such as yellow fever or typhus 

that killed hundreds of thousands of people in 1870 and prior years were largely eradicated 

by 1955 with a vaccine climax of sorts from Salk’s development of the polio vaccine that year.  

The noted British author E.M. Forster was so unsettled by what he perceived as the 

reckless pace of science during the first half of the 20th century that he critiqued it in the 

pages of Harper’s Magazine: 

The implacable offensive of Science forbids. We cannot reach social and political 

stability for the reason that we continue to make scientific discoveries and to apply 

them, and thus to destroy the arrangements which were based on more elementary 

discoveries…[Science] gave us the internal combustion engine, and before we had 

digested and assimilated it with terrible pains into our social system, she harnessed 

the atom, and destroyed any new order that seemed to be evolving. (p. 32) 

Forster’s concern notwithstanding, this remarkable record of scientific progress occurred 

despite what I refer to in this article as the rhetoric of incrementalism. Indeed, after 1950, the 

pace of scientific progress slowed drastically in, for example, transportation and energy, 

where fossil fuels still dominate more than 125 years after their introduction (though recent 

progress on renewable energy sources is encouraging), and in healthcare and medicine, 

where, for example, Nixon’s War on Cancer has been underway for 54 years.1 A tempting 

 
1 The search for a cure for cancer is no longer a “war”; it is now instead a “moonshot” (Singer et al., 

2016, p. 1105), a moniker that perhaps more accurately characterizes the process as one with (at least 

at present) long odds of success. Incrementalism is also in play, though. John F. Kennedy’s original 

moonshot in 1962, which was the challenge to set foot on the moon by the end of the decade, took 
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exception is advances in communication technology such as email and texting and the 

emergence of artificial intelligence, all of which have captured a great deal of investment, 

interest, and imagination. However, they are not advances at the same level of (a) existential 

importance—humans lived for millennia without the ability to text—and (b) paradigmatic 

breakthroughs as, say, cures for diseases and solutions to climate change.2 Setting aside the 

developments in communication technology, the increasingly incremental nature of 

scientific advancement in the late 20th century and early 21st century is hard to miss. Michael 

Bhaskar (2021) refers to this slowing as the “Great Stagnation Debate,” asking if science is 

“stuck,” and observes that “Significant discoveries become less likely over time, even as the 

capacity to make them grows” (p. 154). I seek to determine how this stagnation shows up 

rhetorically in scientific discourse. 

This article, then, explores the rhetoric of incrementalism in science. First, two useful 

concepts from the philosophy of science—the contexts of discovery and justification, and the 

Post-Normal Science movement—are introduced. Then, the rhetoric of incrementalism is 

contextualized within the rhetoric of science literature and considered as an unstated 

enthymematic premise, or implicit Toulminian warrant, as well as a traditional trope, in which 

the meaning of incrementalism has been altered to include risk aversion, a figure of thought, 

and a zoetrope (Rowland, 2020). I submit that incrementalism falls somewhere between the 

troublesome trope and figure of thought classifications and refer to this hybrid as an inertial 

trope. A case study involving pancreatic cancer is then presented as a current, relevant 

example of the rhetoric of incrementalism; this case study illustrates the status of 

incrementalism as a zoetrope in that the addition of a facet of risk aversion has led to 

unnecessary premature deaths. Finally, implications of the rhetoric of incrementalism are 

examined. 

This analysis considers the idea of incrementalism in science from 1950 onward—just one 

year after Forster’s above lamentations were published. The year 1950 marked the 

establishment of the National Science Foundation in the United States. The National 

Institutes of Health had already been in existence, in numerous iterations, for a number of 

decades before 1950 and had received some federal support for medical research (i.e., not 

just treatment of current patients). World War II’s Manhattan Project, other major scientific 

endeavors such as research on sonar and early computers, and Vannevar Bush’s well-known 

1945 report entitled Science: The Endless Frontier, all ushered in a new era of sustained, large-

scale public investment in scientific and medical research. It is during this era, I contend, that 

a new form of incrementalism in science began to take hold, substantively changing the 

 

more than 7 years to come to fruition. The cancer “moonshot” is far slower: the goal is a 50% reduction 

in cancer mortality by 2047, 23 years from now (Shiels et al., 2023). 

 
2 Even so, artificial intelligence, like social media, poses many risks, especially for youth (Mansfield 

et al., 2025). 
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meaning of the concept. This new understanding of incrementalism has kept most post-1950 

science, which I shall refer to as contemporary science, in the slow lane. 

USEFUL CONCEPTS FROM THE PHILOSOPHY OF SCIENCE 
Definitions of Incrementalism  

Incrementalism in science can take many different forms. First, it can be a broad 

philosophical stance in the sciences, as explained below. Secondly, incrementalism can be 

more specifically applied to the process of scientific transformations, as with Thomas Kuhn’s 

paradigm shifts. These shifts normally take quite some time to materialize because, within 

this conceptualization of science, the current paradigm must mature sufficiently before 

being gradually subsumed by the new paradigm. This time period comprises Kuhn’s (1970) 

“puzzle-solving” science, which can be characterized as “the steady, day-to-day, painstaking 

accumulation of experimental data, accredited facts and new discoveries” (Goldstein, 2012). 

Thirdly, incrementalism can be considered as an epistemological and rhetorical commitment 

associated with the validation of knowledge in scientific discourse. For example, Gregor 

Mendel did not meet this commitment when his 19th-century research on dominant and 

recessive inherited traits leaped too far ahead of the work of his peers (Foucault, 1970). 

Fourth, incrementalism can be linked to the institutionalization of science (Zerbe, 2016) that 

accelerated substantially with the advent of contemporary science. As Bruno Latour (2010) 

laments with respect to this institutionalization, “we have simply conjoined the worst of 

politics and the worst of science” (479). One manifestation of institutionalization is the 

“ossification of canon” (Chu & Evans, 2021) that arises because the research that has the best 

chance of being published tends to cite previously published and widely cited work in the 

field, thus crowding out work that may be more innovative and bold and which may thus 

result in greater progress (Chu & Evans, 2021). Following the consideration of the 

philosophical contexts below, incrementalism is characterized in this article as primarily an 

example of the second form of the concept identified above: incrementalism as an indicator 

of scientific transformation, or in the case of contemporary science, the lack thereof.  

Incrementalism and the Contexts of Discovery and Justification 

In the philosophy of science, a notable debate on the contexts of discovery and justification 

provides a worthwhile framework to consider the idea of incrementalism. The context of 

discovery entails the “generation of scientific hypotheses and theories” (Arabatzis, 2006); in 

that sense, it bears some resemblance to the canon of invention. The context of justification, 

on the other hand, involves “testing and validation” (Arabatzis, 2006)—the often more 

physical work of science in the laboratory and in the field that collects the data that is then 

subsequently used to judge the validity and reliability of the hypotheses and theories. A 

number of the assumptions undergirding the distinction between the contexts of discovery 

and justification have been usefully interrogated (Arabatzis, 2006), but even so, the 

articulation of the two contexts sheds some light on where in the process of scientific 

research incrementalism most often appears to materialize. The inspiration that 

characterizes a “eureka” moment of discovery in science is typically perceived to occur 

instantaneously and is part and parcel of the context of discovery. Indeed, it is often valorized 
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and is a subject of interest to researchers (Ammalainen & Moroshkina, 2022). The eureka 

moment is regularly associated with creativity and irrationality that renders it unfit for 

“rational analysis” (Magnani, 2011). Thus, incrementalism is not typically regarded as a 

problematic issue in the context of discovery. Conversely, in the context of justification, 

incrementalism is often much more visible and prominent because scientific research and 

the accompanying rational analysis is frequently a lengthy process. Some more recent work 

on the contexts of discovery and justification refer to these phenomena, in a more general 

sense, as “prediction” and “postdiction,” respectively (Nosek et al., 2018), with incrementalism 

linked to the latter. 

Additionally, incrementalism has been implicated by the Post-Normal Science movement, 

which was initiated over 30 years ago by Silvio Funtowicz and Jerome Ravetz (1993), on the 

grounds that scientists do not respond quickly and effectively enough to important societal 

problems. Post-Normal Science focuses primarily on connecting science more closely to 

public policy, on interdisciplinary and transdisciplinary approaches to areas of scientific 

inquiry (Kovacic & Biggeri, 2023), and on “pluralistic and participatory” (Funtowicz & Ravetz, 

2025) science that engages and values non-scientist stakeholders. However, the pace of 

science plays an important role in Post-Normal Science discussions. Linking science to public 

policy, if effective, can prioritize problems and issues that are both currently serious, even 

“wicked” (Kastenhofer, 2010), and which are predicted to become more pronounced and/or 

important in the future. These problems deserve scrutiny and resources in an effort to 

reverse and forestall current and future deleterious effects. Thus, the problems are “in 

urgent need of attention” (Børsen & Meskens, 2025). Climate change (Jebelle & Roussos, 

2023) and technological risk (Børsen, 2025), now including artificial intelligence (Funtowicz & 

Ravetz, 2025), are current, pressing issues that benefit from a Post-Normal Science 

perspective, as was the COVID-19 pandemic just a few years ago (Marcum, 2023). The sense 

of urgency implies a lack of patience with scientific research that can be perceived as too 

incremental: the deliberate pace of the research, perhaps as well as a deficiency of resources 

being targeted to the problem, does not match the imperative that the problem is thought 

to compel. To be sure, “facts are uncertain” and “values in dispute” (Funtowicz & Ravetz, 

1993). But if a degree of consensus can be reached on the facts and values, one of the goals 

of a Post-Normal Science approach may indeed be the hastening of scientific research that 

concentrates on significant societal problems and that yields feasible solutions, or at least 

that begins to gesture toward them.  

INCREMENTALISM IN THE RHETORIC OF SCIENCE 
Incrementalism and the pace of science more broadly have not been directly addressed in 

the rhetoric of science literature, but some areas of research may be helpful to it. Among 

these, the study of the rhetorical manifestations of Kuhn’s paradigm shifts and scientific 

revolutions is the most relevant given that this line of inquiry looks at scientific research over 

a period of time as a paradigm matures and is eventually overthrown. The topos of the 

continuity of science is especially important because the continuity refers to a preference for 

extending the current paradigm rather than attempting to initiate a new one. As Kenneth 
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Zagacki and William Keith (1992) point out in “Rhetoric, Topoi, and Scientific Revolutions,” 

“scientists may use continuity as a marker of scientific progress over competing theories” (p. 

74). This preference typically has the effect of slowing science because maturing paradigms 

do not normally yield momentous innovation; rather, more (small) pieces are slowly being 

added to the puzzle that the paradigm represents. Thus, Keith and Zagacki (1992) continue, 

even revolutions become an “orderly” process; I read “orderly” as slow and methodical. Kuhn 

and his disciples can thus be blamed for stifling more rapid advancement. Indeed, Zagacki 

and Keith (1992) state that “By dismantling the concept of scientific progress, they have taken 

away some of the most important rhetorical topoi for legitimating scientific change” (p. 75). 

Of important note is the idea that scientists are actively discouraged from moving ahead too 

quickly. Would-be revolutionaries face “rhetorical constraints” and a “rhetorical paradox” 

(Keith & Zagacki, 1992) when endeavoring to do so. In this article, entitled “Rhetoric and 

Paradox in Scientific Revolutions,” Keith and Zagacki (1992) theorize a number of rhetorical 

solutions to resolve the constraints and paradox, but the well-entrenched “emphasis on 

continuity” remains a formidable obstacle. 

A legitimate critique of Kuhnian paradigms is that they assume a progressive teleology—

that we are always advancing and improving. That teleology is open to debate and has been, 

to one degree or another, since the dawn of the atomic age. Latour (2010) writes, “If there is 

one thing that has vanished, it is the idea of a flow of time moving inevitably and irreversibly 

forward that can be predicted by clear-sighted thinkers” (p. 473). Carolyn Miller (1992) 

specifically mentions irrationality and historical inaccuracy as problems with Kuhn’s system. 

Despite these issues, incrementalism has been well-served by the progressive teleology—

people are in general much more willing to be patient if progress is perceived and if 

predictions are often correct.  However, the loss of faith in continuous growth in the right 

direction complicates the role of incrementalism as well, given that climate change and 

pandemics have been added (or re-added in the case of pandemics) to the list of existential 

crises. 

Timing in scientific rhetoric has also been studied as a matter of kairos (Miller 1992). Miller 

examines two important articles from the annals of DNA: the first being a 1944 article by 

Avery et al. that, for the first time, implicated DNA in the transfer of genetic information; the 

second, a much-heralded 1953 article by Watson and Crick that posited the double helix 

structure of DNA. Miller (1992) contrasts the kairos contexts of the two articles to help explain 

why Watson and Crick’s paper is so much more well known than Avery et al.’s. In doing so, 

Miller discusses kairos as a “conceptual or intellectual space” and a “social or professional 

space” (p. 323), both of which are important in scientific advancement. In theorizing kairos, 

Miller addresses the pace of science, to an extent, in her discussion of Kuhnian paradigm 

shifts and revolutions and describes a recurring “four-phase model of change over time: 

normal science, accumulation of anomaly, crisis (or proliferation of theories), and revolution 

(theory choice)” (1992, p. 316). The implication is that the cycle starts anew. I will speak to 

how often that cycle occurs, or more accurately, does not occur, below. 
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Zagacki, Keith, and Miller all productively examine the idea of pace in the rhetoric of 

science, but within temporally narrow contexts. This article seeks to zoom out and take a 

bigger-picture look at the rhetorical manifestations of the pace of scientific research across 

a longer time frame. A complicating factor is that the rhetorical manifestations of 

incrementalism are hard to come by in everyday scientific genres. In IMRAD (Introduction, 

Methods, Results, and Discussion) scientific research articles, for example, incrementalism is 

not immediately obvious, with perhaps the oblique and ubiquitous exception of at least one 

recommendation for future research near the end of the Discussion section of a research 

article. This recommendation contributes to an argument for the importance of the research 

(Carter, 2023) and for additional (incremental) time to be spent on it. Incrementalism 

operates along the lines of an unstated enthymematic premise or implicit Toulminian 

warrant (Toulmin et al., 1979) that links deliberation to better research in a cause–effect 

relationship. Calls for future, further, or additional research always imply that more time is 

needed and contribute to an ethos of collaboration, community, and collectivism in the 

sciences. Pathos plays a role as well; in the typical voice of research articles, emotions such 

as excitement, anticipation, and imminence are dampened in favor of a state of calm 

patience and restraint—emotions that favor a more deliberate pace.  

Incrementalism as a Trope 

Incrementalism can also be perceived as a trope given that the idea has undergone a 

“transference of meaning” (Fahnestock, 1999) in contemporary science versus pre-1950 

science. Although an exploration of the history of incrementalism in science is beyond the 

scope of this article, it is safe to say that incrementalism has been an important characteristic 

of science for a long time. The words that are among the most common manifestation of 

incrementalism in the sciences are systematic and deliberate. For example, the United 

Kingdom-based Science Council’s (2025) oft-quoted definition of science is as follows: 

“Science is the pursuit and application of knowledge and understanding of the natural and 

social world following a systematic methodology based on evidence” (emphasis added). The 

denotative meanings of systematic, as well as deliberate, when it is used, point to a methodical 

and orderly process that has been a fundamental part of scientific research since the late-

16th-century Scientific Revolution: the isolation of cause-and-effect relationships entails the 

identification of variables in an attempt to determine the nature and strength of their 

interaction(s), if any. This work can be painstaking and take a great deal of time.  

The denotative meanings of words such as systematic and deliberate are retained in the 

incrementalism of contemporary science, but the idea of incrementalism has taken on an 

added dimension of risk adversity. This addition, then, represents a “transference of 

meaning” (Fahnestock, 1999, p. 12. that characterizes a trope. The change in meaning is less 

obvious than one might be used to seeing in other semantic tropes such as metaphor, 

euphemism, irony, metonymy, and synecdoche, but it is a change nonetheless. Some meta-

scientific research has taken notice of this risk-aversion dimension that incrementalism now 

incorporates. For example, in a widely cited study published in Science, Santo Fortunato et 

al. (2018) report that their data “indicate that scholars are risk-averse, preferring to study 
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topics related to their current expertise, which constrains the potential of future discoveries.” 

More recently, Chiara Franzoni and Paula Stephan (2023) argue in the journal Research Policy 

that “there is concern that risk-taking in science is overly limited.” Similarly, Pierre Azoulay 

(2023) reports that U.S. National Institutes of Health (NIH)-funded medical research that 

attempts to push the envelope is “penalized” (p. 2), a finding that he calls “shocking” (p. 3). 

Franzoni, Stephan, and Azoulay are all part of an effort called Building a Better NIH, and their 

work runs parallel to NIH’s Advanced Research Projects Agency for Health (ARPA-H)3, which, 

claims NIH, “advances high-potential, high-impact biomedical and health research that 

cannot be readily accomplished through traditional research or commercial activity” (ARPA, 

2022). Though not articulated directly, the implication is clear: “traditional” scientific research 

is too slow and risk averse. Indeed, ARPA-H’s (2022) website reports that the agency’s goal is 

to “to improve the U.S. government’s ability to speed biomedical and health research” 

(emphasis added).  

Given that the change has been purposeful but also gradual and veiled, incrementalism 

could be an example of skotison, the trope of intentional obscurity. The addition of an 

element of risk aversion to incrementalism in contemporary science is understated to the 

point of obfuscation. This lack of clarity and visibility can be viewed as purposeful. Skotison 

is first mentioned by Quintilian (1920) in his identification and descriptions of figures of 

thought in Book VIII of Institutio Oratoria, though he makes clear that he is drawing on earlier 

(and now presumably lost) work. More recently, Gideon Burton (2016) classifies skotison as a 

figure of speech. Andrew Pilsch (2017) defines skotison as the “cultivation of obscurity” in his 

discussion of inhuman rhetoric, and this notion can be observed in contemporary rhetoric 

of science related to incrementalism. Risk aversion is not necessarily an aspect of science to 

be celebrated. Thus it is kept hidden in words such as systematic and deliberate. Traditionally, 

these words have had meanings restricted to pace and did not, before 1950, also evolve to 

encompass the idea of risk aversion. For example, with his initial research on germ theory in 

the early 1860s, Louis Pasteur made short work of the prevailing theory (i.e., paradigm) of 

spontaneous generation (i.e., life arising from non-organic matter) championed by Félix 

Pouchet, among others. Pasteur’s breakthrough did indeed build on earlier research on 

fermentation, by Pasteur himself and other scientists before him. In that sense, his research 

process was systematic and deliberate. But once he realized that his work on fermentation 

could be applied to other biological contexts, Pasteur only needed about three years to 

mortally wound spontaneous generation theory and win a prestigious award from the 

French Académie des Sciences (Roll-Hansen, 1979). The demise of spontaneous generation 

was accompanied by that of miasma theory because Pasteur was able to show that 

microorganisms could come from anywhere, not just the air (Karamanou et al., 2012), thus 

confirming John Snow’s earlier theories on the origin of the Broad Street cholera outbreak 

(i.e., contaminated water from a specific public pump) in London in 1854. Pouchet and a 

number of colleagues continued to resist Pasteur’s germ theory for a few more years, but to 

 
3 The agency is modeled after the Defense Advanced Research Projects Agency (DARPA), which 

was established to expedite military research and development and has been operating since 1958. 
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no avail (Roll-Hansen, 1979). Though systematic and deliberate, Pasteur’s research was also 

risky in that it sought to topple a dominant, highly entrenched paradigm. 

Incrementalism as a Figure of Thought 

Incrementalism in contemporary science can also be considered as a figure of thought rather 

than a trope in the sense that incrementalism is a concept—and one that has changed in 

meaning—as well as a textual manifestation. In an often-cited explanation of the difference 

between tropes and figures of thought from Rhetorica ad Herennium (1954), figures of 

thought “derive from a certain distinction from the idea, not from the words.” Rhetoricians, 

including rhetoricians of science, have customarily been somewhat uncomfortable with the 

split between figures of speech and figures of thought (Fahnestock, 1999). Even so, the 

distinction is useful here in demonstrating that the idea of incrementalism in the rhetoric of 

science is altered to a degree when it not only refers to the systematic and deliberate nature 

of scientific research but to the more recent additional implication of risk aversion as well. 

As Jeanne Fahnestock (1999) points out, “most of the [figures of thought] can only be defined 

by purpose or effect,” as seems to be the case with incrementalism: the purpose and effect 

of the idea are changed with the contemporary risk aversion facet. The figure of thought best 

suited to this situation is significatio, also known as emphasis, in which meaning is subtle 

and/or more complex than is normally the case. Rhetorica ad Herennium (1954) describes 

significatio as “the figure which leaves more to be suspected than has actually been asserted” 

and states that it can be created with the use of “Hyperbole, Ambiguity, Logical Consequence, 

Aposiopesis, and Analogy” (page/line/book# needed). My view is that incrementalism in the 

rhetoric of science is closest to the form of significatio produced by ambiguity. The scientific 

rhetor who uses terms such as systematic and deliberate as a manifestation of 

incrementalism likely intends for the audience to interpret them in their traditional sense of 

a careful, meticulous research process, and the audience probably does so. The rhetor most 

likely does not seek to fully consciously conceal the new element of risk aversion, but neither 

is this idea explicitly stated.  

Here then is the crux of the difference between the skotison trope and significatio figure 

of thought with respect to incrementalism: the degree of intentionality. The meaning of 

incrementalism in the rhetoric of science has changed, and that change is a result of 

conscious decisions made by scientists to take a less risky approach to research. However, 

the change has been obscured. That looks more like the skotison trope. But the change was 

gradual, over a number of decades at least. It was slow enough that it was perhaps easily 

undervalued or even nearly invisible. Scientists may have had an awareness of the change 

on some level but may not had believed that incrementalism had evolved into a different 

idea with the additional risk aversion aspect. The change may have seemed inertial and not 

significant enough to merit identification, explication, and interrogation; thus, the degree of 

intentionality with respect to obfuscation is less. Even so, the meaning of incrementalism has 

changed and become more subtle and complex. That looks more like the signficatio figure of 

thought. I contend that incrementalism in the rhetoric of science falls somewhere between 
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the skotison trope and the significatio figure of thought. I have settled on the term inertial 

trope to describe this kind of hybrid. 

While the change to the meaning of incrementalism in contemporary science has been 

inertial, it is convincing. Oren Abeles et al. (2020) “loosely” divide research on rhetorical 

figures in science into two areas of emphasis (p. 1). The first area considers rhetorical figures 

as a part of invention and a way to epitomize arguments, while the second draws on the idea 

“that the term ‘trope’ derives from the Greek τροπή, meaning ‘turn’ or ‘change,’ an etymology 

shared by scientific terms that index material, ecological relations” (Abeles et al., 2020, p. 2). 

The figure of incrementalism in the rhetoric of science is more closely tied to this latter area 

because of the emphasis on “change” to include the new aspect of risk aversion, though 

perhaps without the direct bearing on organic (e.g., Keeling & Prairie, 2018) and inorganic 

(e.g., Muckelbauer, 2016) elements on which some of this rhetoric of science research 

focuses. This is not to say that the rhetoric of science does not have an impact on both the 

biological and non-biological domains of our world: it most certainly does. But the change in 

incrementalism that I’m trying to illuminate seems somewhat more general in nature given 

that science seeks to identify and explain a vast array of phenomena. 

The inertial trope of incrementalism that I am attempting to explicate in this article is not 

the incrementum figure that has been studied in the rhetoric of science by Fahnestock (1999) 

and more recently by Abeles et al. (2020). Incrementum refers to a trope in which words are 

placed in increasing order of importance or force. Abeles et al. (2020) use incrementum to 

explore the commonly used FACES pain scale and a number of lesser-known “rogue” pain 

scales in healthcare. The analysis is revealing but does not speak to the ideas of pace and 

production of science that this article explores. 

The inertial trope of incrementalism is somewhat at odds with figures such as the “Mad 

Scientist” and Ceccarelli’s frontier metaphor where scientists are characterized as 

“adventurous loners” (2013, p. 4). While the mad scientist charges ahead with little or no 

consideration of the consequences of their research, Ceccarelli’s scientists explore a “new 

scientific frontier” where “courageous risk-takers [go] to seek their fortunes” (2013, p. 30).  In 

the context of the frontier trope—which seems particularly aimed at American science—

scientists are brave, but the frontier is vast—the implication being that it will take a long time 

to fully map. To be sure, Ceccarelli complicates and critiques the frontier metaphor, 

especially the idea that the frontier can somehow be tamed (2013). The frontier metaphor 

got its start in the 1930s (Ceccarelli, 2013), and I would add, in terms of the risk-taking 

scientist promoted by the trope, that the pendulum has swung too far in the other direction 

since then: contemporary science is far less tolerant of audacity. 

CASE STUDY: PANCREATIC CANCER 
An illustrative case study of the inertial trope of incrementalism in contemporary science is 

the exasperating state of affairs with respect to pancreatic cancer research. The pancreas is 

a vital organ that contributes to both the digestive system and the endocrine system. While 
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it is possible to live without a pancreas, doing so requires taking daily insulin shots and 

enzyme pills due to the pancreas’s role in regulating blood sugar and producing vital 

digestive enzymes.  

Pancreatic cancer is typically described with words such as “grim” (Zottl et al., 2025, p. 

1607; Oberstein & Olive, 2013, p. 322) and “highly lethal” (Rasheed et al., 2012, para. 1), that 

can cause a “sense of nihilism” (Oberstein & Olive, 2013, p. 322). This pessimism is, 

unfortunately, well-founded: the 5-year survival rate of pancreatic cancer is currently an 

abysmal 12.8% and has only “slightly improved over the past decades” (Zottl et al., 2025, p. 

1607). Scientists’ notably vocal frustration with pancreatic cancer research stands in stark 

contrast with the compelling progress made in survival rates for other forms of cancer such 

as breast cancer (now 90%), lymphoma (now 71%), and even ovarian cancer (now 49%) 

(Farshi, 2024), though racial and ethnic disparities persist, especially in breast cancer 

(Giaquinto et al., 2024). Pancreatic cancer is the sixth-leading cause of cancer deaths 

worldwide and “is projected to become the second leading cause of cancer-related mortality 

[after lung cancer] in the U.S. by 2040” (Zottl et al., 2025, pp. 1606-1607). This unfortunate 

distinction will be realized for two primary reasons: first, survival rates for other cancers are 

increasing far more quickly than that for pancreatic cancer, thus pushing pancreatic cancer 

higher in the mortality rankings. Second, pancreatic cancer is starting to appear more often 

in younger populations, a shift that represents a major departure from its traditional 

association with older patients (Zottl et al., 2025). Complicating matters further, pancreatic 

cancer is difficult to detect because it does not present with readily identifiable symptoms or 

biomarkers from, say, a blood test (Polani et al., 2021). An additional detection difficulty is 

that the pancreas is located deep within the abdomen and obscured by other organs. As a 

result of these detection challenges, pancreatic cancer is often only diagnosed in advanced 

stages when the chances for survival decrease dramatically. It is also an aggressive form of 

cancer that metastasizes rapidly (Polani et al., 2021). Treatment options are limited because 

chemotherapy and radiation are often ineffective and surgery normally doesn’t help either 

because the cancer has already spread to other parts of the body (Oberstein & Olive, 2013). 

Moreover, pancreatic tumors display a large spectrum of genetic variation compared with 

other kinds of tumors; this variation, even to the point of “effectively unique combinations in 

each patient,” (Oberstein & Olive, 2013, p. 322) leads to strong resistance to chemotherapy 

and radiation (Polani et al., 2021). Immunotherapy is the newest form of cancer treatment 

and has resulted in improvements for a number of different types of cancer, but not 

pancreatic cancer, given its immunosuppressive tumor microenvironment (Ju et al., 2024). 

Oberstein and Olive (2013) state that “The oncology community has expended its entire 

arsenal at this disease with little effect,” given “decades of failed [clinical] trials” (p. 322). 

Regrettably, scientists involved in this monumental effort were disinclined to change course 

because of the risk-averse nature of contemporary science, and it appears that the lack of 

success did not lead to a change in research focus and direction for many years. The 

incremental research was systematic and deliberate to a fault, but researchers apparently 
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took few if any risks in an effort to try something new.4 One of the most-cited pancreatic 

cancer treatment articles from the 1980s compared the effectiveness of three different 

chemotherapy regimens on pancreatic tumors despite generally poor prognoses (Cullinan 

et al., 1985). One of the most-cited articles from the 1990s discussed standards for the 

surgical removal of the pancreas (Castillo et al., 1995), despite the fact that this procedure is 

often performed too late to save the patient (Karunakaran & Barreto, 2021). And one of the 

most-cited articles from the first decade of the 2000s reported on a new chemotherapy 

regimen that did not increase 5-year survival rates (Herrmann et al., 2007). In the era of 

contemporary science that I am considering in this article, then, no meaningful advances in 

pancreatic research were realized during the 60-year period from 1950 to 2010. 

Before I began writing this article, I did not know much about pancreatic cancer other 

than having a general sense of its often particularly grave prognosis. As I began to conduct 

research, I quickly learned that one of the most intractable challenges facing oncologists who 

treat pancreatic cancer is a dense, hard, fibrous tissue called stroma that encases most 

pancreatic tumors. Stroma occasionally appears on other kinds of tumors as well but not 

nearly as prominently as the stroma attached to pancreatic tumors. Thus, the stroma that 

surrounds pancreatic tumors is unique and a tremendously difficult obstacle. It is part of the 

reason that pancreatic cancer is so difficult to detect; screening technology cannot penetrate 

the stroma effectively. Additionally, the stroma presents an especially vexing treatment 

problem: chemotherapy and radiation treatment cannot breach the stroma and reach the 

tumor, or only a small amount of it does (Oberstein & Olive, 2013).  

Research that targets the pancreatic tumor stroma directly, in an effort to penetrate, 

remove, or bypass it and access the tumor more effectively, has recently been initiated —

within the last 10 to 15 years (Oberstein & Olive, 2013; Xie & Xie, 2015). Some progress has 

been made (Thakur et al., 2025), but it is perplexing that the stroma has only now captured 

the attention of researchers, especially as it often comprises 90% or more of the volume of 

the entire pancreatic tumor system (Xie & Xie, 2015). It is fair to ask why research remained 

fixated on the pancreatic tumor itself for so many decades, with the stroma viewed only as 

a barrier to get past. It is possible, perhaps even likely, that the study of the stroma itself was 

seen as too risky—too much of a departure from the existing body of research on pancreatic 

tumors themselves. 

Some researchers are of the opinion that targeting the stroma is not going to lead to a 

treatment breakthrough and that this line of inquiry is a “double-edged sword” (Liu et al., 

2023). It may indeed turn out that additional research is unwarranted. In that case, it would 

be better to seek a new paradigm that shows more promise than to continue to tinker with 

an existing paradigm that may not show much return on investment. The key lesson is to 

abandon or at least scale back work on paradigms that do not demonstrate early potential 

rather than insist on continuing work in the paradigm until it is exhausted. The inertial 

 
4 It is possible, perhaps even likely, that some researchers did in fact attempt to push the research 

envelope. However, these efforts would have been rebuffed in this era of risk aversion. 
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incrementalism trope of contemporary science, though, with its aversion to risk, precludes 

this lesson from being learned. 

Incrementalism in contemporary science is likely exacerbated by the replication crisis 

(Baker, 2016; Smith, 2023), and this challenge is apparent in pancreatic cancer research. 

Scientific progress as currently defined depends on confirmation of results, preferably from 

a different group of researchers. Hence, research is replicated in an effort to verify the 

outcomes of the initial study: the biologist Alkhateeb (2016) contends, “Above all, objective 

quality should be based on the concept of independent replication: A finding would not be 

accepted as true unless it is independently verified” (para. 15). Over the last 20 years, 

replication has become increasingly difficult to achieve. In cancer research, only six of 53 

“landmark” studies from the first decade of the 2000s were replicated— a “shocking[ly]” low 

11% success rate (Begley & Ellis, 2012, p. 531). Alternatively, an experimental effect might be 

replicated, but its strength is sharply diminished and may even disappear entirely. This 

phenomenon is known as the decline effect (Schooler, 2014). The lack of replication may be 

at least partially due to the decreasing prestige accorded to replication studies, in favor of 

career-catalyzing original research, by scientists and scientific research journal editors 

(Madden et al., 1995). However, a more compelling cause of the lack of replication is likely 

the challenge of attempting to understand increasingly complex networks rather than the 

low-hanging fruit (i.e., simple[r] networks) of science past. Research on complex networks 

typically looks for statistically significant patterns (i.e., correlations), but these patterns (a) 

may be unimportant or even “worthless” (Smith, 2023, p. 127) and/or (b) may not be 

associated with a cause/effect relationship, the identification of which is crucial in biomedical 

research and scientific research more broadly. Thus, complex networks often yield a great 

deal of “false feedback” (Spescha, 2023, p. 135). Pancreatic cancer tumors remain highly 

complex tumor environments (Pratticò & Garajová, 2024), and the discovery of screening 

tools to identify them much earlier, to increase the likelihood of effective treatment, has been 

a research priority for decades. The development in 2012 of a simple blood or urine test to 

detect these notoriously difficult-to-spot malignancies was greeted with enthusiasm, even 

more so because the developer was a 15-year-old high school student (The Weathervane, 

2012). Almost 14 years later, though, the test is not in general use because its early promise 

has apparently not been realized (GetLabTest, 2023). Researchers have moved on to other 

biomarkers (Santos et al., 2022). Pancreatic cancer is one of many areas of research in the 

sciences that would benefit from a solution to the replication crisis, which would likely 

accelerate the pace of advantageous work. 

Big Data is unlikely to help resolve the incrementalism issue, either. In biomedical 

research on pancreatic cancer, as well as in other areas, Big Data takes the form of scaling 

up research by studying progressively larger numbers of case patients and control patients 

in clinical trials in an effort to increase the statistical power of the potential cause/effect 

relationship of interest. In theory, this newfound technological ability to collect and analyze 

vast amounts of data should enable scientists to tease out relationships among large 

numbers of variables found in complex networks such as pancreatic tumor environments 
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(Pratticò & Garajová, 2024). Too often, though, Big Data resembles the rhetorical morass that 

is frequently associated with textual verboseness. Rather than bringing clarity and 

understanding, then, Big Data may produce obscurity (Zerbe, in press). Data are subjected 

to statistical techniques such as significance chasing, data mining, or P-hacking (“P” is the 

symbol for statistical significance) (Smith, 2023; Fahnestock, 2025), but, as with the 

replication crisis, results are often “trivial” (Smith, 2023, p. 123), drawing on important work 

in the rhetoric of economics by Deirdre McCloskey, and “coincidental and fleeting” (Smith, 

2023, p. 187) and unable to be reproduced. In some instances, the situation is potentially 

even more harmful because of a practice called HARKing (i.e., Hypothesizing After Results 

are Known) (Fahnestock, 2025). This practice reverses the traditional order of steps in the 

scientific method, in which stating the hypothesis comes first, and can bring about more 

“false feedback” (Spescha, 2023, p. 135).  

Pancreatic cancer, then, is a compelling example of the inertial trope of incrementalism 

in contemporary science. The added implication of risk aversion to the pre-1950 sense of 

incrementalism of systematic and deliberate is on full display as it appears that no research 

on one of the most conspicuous features of pancreatic cancer, the stroma, was undertaken 

for more than six decades. No scientific transformation (i.e., paradigm shift) to stroma-

focused research took place and is just now beginning. Additionally, incrementalism 

exemplified by the epistemological and rhetorical commitment associated with the 

validation of knowledge is evident, despite scientists’ apparent frustration with the lack of 

progress, and any progress may now be even further jeopardized because of the replication 

crisis and deluge of Big Data. Had the potentially more daring area of inquiry involving the 

stroma been feasible for researchers to pursue, it is possible that important findings about 

the targeting and manipulation of the stroma in pancreatic cancer would have already been 

discovered. Alternatively, this line of research could have yielded little helpful information 

and been discontinued so that a more promising area of inquiry could already be under 

investigation. 

The lack of progress on pancreatic cancer research has taken a significant toll: many 

people have died because scientists have not taken the (carefully considered) research risks 

that might lead to better outcomes. Because of science’s enormous material and cultural 

impact on human beings and indeed the entire world, incrementalism in contemporary 

science can thus also be usefully characterized as a type of zoetrope. Allison Rowland (2020) 

defines zoerhetorics as “discursive and material practices that transvalue lives across a 

particular public” and a zoetrope more specifically as “a figure of speech, rhetorical device, 

or schema that transvalues the status of a group of existents” (Rowland, 2020, p. #). 

Necropolitics is Rowland’s (2020) primary focus: how tropes are used to categorize human 

lives into groups who are worthy of human life, groups who are less than human, and groups 

who are judged unworthy of any kind of life at all. But biopolitics also plays a major role in 

the book, and science is most visible in Rowland’s (2020) first case study on human biomes, 

specifically microbes in the human gut. Rowland (2020) demonstrates how popular science 

and wellness culture frame gut microbes as an entity that should be managed and controlled 
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by humans. This view is analogous to “how developed countries’ approach the Global South: 

broadly speaking, the racist imperialism of the colonial era gave way to the subordinating 

paternalism of the postcolonial era” (Rowland, 2020, p. #). The connection to incrementalism 

is that risk-averse science even further disadvantages marginalized groups—in this case, 

people who contract pancreatic cancer. Slow science will put potential progress more out of 

reach. 

CONCLUSIONS 
Even as early as 1989, the prominent molecular biologist Max Perutz asked, “Yet have we not 

had the best of science? Have we not come up against the law of diminishing returns, ever 

larger expenditures being needed for ever smaller advances?” (1989, p. 7). Perutz (1989) 

seems to acknowledge a degree of affirmation in answer to these questions simply by virtue 

of raising them, even as he argues that robust public support of science should continue. 

But he represents at least one prominent scientist who was already beginning to worry about 

the slowing pace of scientific research. Today, this incrementalism trend is even more 

pronounced because of the risk-averse nature of inquiry in contemporary post-1950 science. 

Commonly used words to describe science such as systematic and deliberate now include this 

risk aversion connotation. 

This new rhetoric of incrementalism is intertwined with the entire institution of 

contemporary science and a resistance to adventurous and creative research. For example, 

risk-taking appears to jeopardize the acceptance of grant proposals; rejection of a grant 

proposal can bring a scientist’s career to a quick and ignominious conclusion. Woods Hole 

Oceanographic Institute geophysicist Robert Reves-Sohn (2009) observes that “The more 

mature a [scientific] field gets, the harder it is to do something important” (12:01) and he 

likened his attempt as a young scientist to find a research niche to “gnawing on bones” 

(12:09). In other words, Reves-Sohn knew already, as a researcher at the beginning of his 

career, that the safe approach was to identify a sliver of original research that was closely 

related to prior research in a paradigm that had been already extensively mined. But that 

was not Reves-Sohn’s preference. He instead wanted to, metaphorically speaking, “bring 

down some big game” (2009, 15:11). That’s a challenge, though, in a research culture that 

often shuns audacity. As Fortunato et al. (2018) state, “Those willing to break this pattern 

engage in riskier careers but become more likely to make major breakthroughs” (p. 2). Most 

scientists have avoided the risk in favor of a safer career. 

One of the few prominent contemporary scientists to buck the incrementalism trope was 

the physicist, Freeman Dyson. He was regarded as something of a maverick by many of his 

peers at least in part because of his “withering aversion to scientific consensus” including 

that of, notably and disconcertingly, climate change (Dawidoff, 2009, p. 35). Dyson attested, 

“I think it’s almost true without exception if you want to win a Nobel Prize, you should have 

a long attention span, get ahold of some deep and important problem and stay with it for 10 

years. That wasn’t my style” (qtd. in Dawidoff, 2009, p. 54). Though acknowledged seemingly 

universally as brilliant, Dyson’s influence in physics may have been considerably curtailed 
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because of his unwillingness to play the incrementalism game. He never finished his Ph.D., 

for example, nor did he follow a traditional science career path of grant writing and peer 

review. Because of his reputation as a “subversive” (qtd. in Dawidoff, 2009, p. 37), it is likely 

that Dyson would have faced funding challenges. Dyson obtained a secure position at 

Princeton’s Institute for Advanced Study after early groundbreaking work that was 

considered for a Nobel Prize, but one wonders what might have been if Dyson had pursued 

physics research in an environment less tethered to paradigms and incrementalism. 

Rhetorically, incrementalism in contemporary science appears as a figure closest to 

skotison and significatio. Its gradual change of meaning, likely accompanied by a lack of full 

awareness of the change by contemporary scientist rhetors, leads to the supposition that 

incrementalism may be an inertial trope. While it has in some ways served science well, by 

for example prudently slowing down avenues of research that have serious 

ethical/environmental implications so that they can be more thoroughly explored and 

resolved, incrementalism has also encumbered scientific progress. This hindrance also likely 

has an even more negative impact on marginalized peoples, who for the purposes of this 

article are those who have pancreatic cancer and face a likely death sentence. This 

transvaluing of human life also makes incrementalism a kind of zoetrope (Rowland, 2020). A 

more agile science that is less constrained by incrementalism would enable more areas of 

inquiry outside of the typically rigid boundaries of paradigms to be created and investigated.5  

Fahnestock (2025) contends that the potential of rhetoric has been unfulfilled as science 

seems poised for profound change. Rhetoricians of science could help fulfill this potential by 

highlighting and studying discursively visible challenges, such as incrementalism, that 

contemporary science if facing. Another promising line of research would be studying the 

impact of corporate and special interests (e.g., fossil fuel industries) on incrementalism; these 

entities have a vested interest in the status quo. Seeking and publicizing rhetorical resistance 

to incrementalism would also be productive. Given the logos and ethos crises that science is 

facing (Zerbe et al., 2025), scientists could use a few victories. A rhetoric of science that takes 

necessary precautions—nobody wants another thalidomide—but that also permits and even 

highlights and encourages more speed and even spontaneity in science, instead of one that 

reifies an oppressive incrementalism imprisoned within an impregnable, institutional 

paradigmatic box, would be a promising step in the right direction and a valuable 

contribution to current, riveting conversations about science. 
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