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ABSTRACT OF THE DISSERTATION 
 
 

Cancer Research in Situ: Organizational Cultures of Vaccine Innovation in the National 
Cancer Institute’s Directed Virus-Cancer Programs, 1961-2008 

 
 
 

by 
 
 
 

Natalie Brooke Aviles 
 
 

Doctor of Philosophy in Sociology (Science Studies) 
 
 

University of California, San Diego, 2016 
 
 

Professor Martha Lampland, Chair 
 

 
 
 This study combines archival research and oral history interview data to construct 

a single case temporal comparison of organizational reforms in the National Cancer 

Institute (NCI) that were designed to foster innovation by directing basic science findings 

around virally induced cancers toward the development of vaccines. This project addresses 

an unresolved theoretical problem: how can sociologists and interdisciplinary science, 

technology, and society (STS) scholars understand how formal organizations affect 

scientific knowledge production and innovation? My work contributes to sociological 

theory and the sociology of culture by offering a coherent theoretical framework that 

unifies process theories of organization and pragmatist social theory. I develop this 

“pragmatist process theory of organization” to analyze organizational culture as a temporal 
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process comprising iterative cycles of meaning-making anchored in sequences of 

organizational problem-solving. I apply this pragmatist process theory of organization to 

analyze virus-cancer research programs under organizational cultures of “targeted 

research” in 1961-1976 and “translational research” in 1991-2008.  

In each period, I show how NCI researchers drew upon local understandings of the 

relationship between basic and applied science articulated in these organizational cultures 

to address the scientific and administrative problems they faced around routine 

organizational events. Over time, sequences of problem-solving fed back into strategic 

planning and collaborative scientific practices to further articulate these organizational 

cultures in ways that affected science going forward. In the first period, this process yielded 

consensus around a limited number of RNA and herpes-like viruses identified early in the 

development of the program. Priority-setting around operational reporting and contract 

funding allowed virus-cancer program scientists to justify de-prioritizing DNA viruses 

more promising for vaccine development, such as hepatitis-B. In the second period, the 

ambiguity of cultural understandings of translation encouraged a more dispersed 

collaborative structure. This cultivated an environment of distributed cognition based on 

fluid and dynamic collaborations that utilized emerging technologies to develop a 

biomedical innovation—the HPV vaccine. Arguing against existing models, I show how 

the substantive understandings embedded in organizational cultures as they are produced 

over time provide centripetal or centrifugal forces that make a difference in the possibilities 

for innovation. 

 



 

 

1 

INTRODUCTION 

 

 In 2006, a landmark innovation in cancer research was approved by the US Food 

and Drug Administration (FDA) for public use. The polyvalent recombinant DNA vaccine, 

marketed as Gardasil by Merck, targets four strains of the human papillomavirus (HPV). 

Gardasil is touted as the first technology to effectively protect users from cervical cancer, 

as it inoculates against two “high-risk” strains (HPV-16 and 18) associated with the vast 

majority of cervical cancer cases in the US. The active element of the vaccine is a synthetic 

replica of the late-capsid viral protein, L1, that enables HPV to infect healthy cells. Once 

a cell is infected, HPV can trigger malignant cellular transformation by shutting off tumor-

suppressor genes housed in normal cervical epithelial cells. When injected into the body, 

the synthetic L1 protein activates an immune response to HPV without exposing the 

recipient to the dangers of infection with a complete virus. 

The FDA’s decision to approve Gardasil for use only in young women, coupled 

with hasty efforts to make the vaccine compulsory for school-aged girls, sparked 

controversy in the US. Subsequently, a number of historians and sociologists of science 

and medicine have studied the complex political, economic, and cultural dimensions of 

HPV vaccination and associated cervical cancer prevention regimes (Casper and Carpenter 

2008; Wailoo et al. 2010; Löwy 2010, 2011; Mamo and Epstein 2014; Intemann and Melo-

Martín 2010). However, few scholars have investigated the biomedical research that led to 
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the identification of HPV as an etiological agent in cervical cancer (Aviles 2015) or the 

development of the synthetic L1 protein technology that made the vaccine possible. 

The HPV vaccine marked the realization of a goal the US National Cancer Institute 

(NCI) first proposed in the 1960s—to develop a vaccine for cancers caused by viruses. 

There are few enterprises where the uncertainty and complexity of the technical tasks at 

hand so consistently frustrate workers’ efforts to achieve long-term goals as cancer 

research. Cancer cures are stubbornly unforthcoming, even in those cases where cancer, as 

the outcome of specific etiology (such as a virus), suggests the theoretical possibility for 

discrete and effective intervention. In these cases, theoretical possibility runs up against 

the difficulty of vaccines as practical achievements. From discovery to development, 

vaccines involve decades-long series of decision-making oriented both toward scientific 

and technical problems and problems of organizing personnel and resources. 

Though virus-cancer research in the NCI is one of the best examples of efforts to 

replicate government “big science” in biomedicine, few sociologists have studied it to 

date.1 In their stead, historians of science and medicine document broader epistemic shifts 

and changes in the practices of cancer research in the NCI during the twentieth and early 

twenty-first centuries. Richard Rettig's (2005) legislative history of the National Cancer 

Act of 1971 provides insightful commentary on the cultural and political context of the 

                                                 
1 The notable exception to this trend is the work of Kenneth Studer and Daryl Chubin (see Chubin and Studer 
1978; Studer and Chubin 1980). Theirs is an internalist history meant to showcase through citation analysis 
how intellectual concerns shape research trajectories. They conclude that institutional and organizational 
activities have little bearing on the intellectual trajectory of this field of inquiry. The evidence I present in 
this study will argue the opposite for the field of cancer virus research and vaccine development, which 
evolved in a different context from reverse transcriptase research given its home in the National Cancer 
Institute. 
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National Cancer Institute in the 1960s and early 1970s (though it leaves the content of 

ongoing research unexamined). Investigating the same period, Robert Proctor (1995), 

Stephen Strickland (1972), and Devra Davis (2007) also provide histories of the national 

effort to cure cancer that go beyond the formal legislative process, discussing the broader 

political and institutional influences that affected which kinds of research programs were 

pursued and which were allowed to lay fallow.  

Another dedicated cadre of historians have documented the development of 

techniques that enabled cancer researchers to study viruses and establish etiological 

connections among certain virus families and select cancers (Creager and Gaudillière 2001; 

Gaudillière 1998; Morange 1997; Morgan 2014). Cultural historians Ilana Löwy (2010, 

2011) and Keith Wailoo (2011) follow these techniques outside of the laboratory to discuss 

the consequences of virus-cancer research for studying and treating cancer in the American 

populace. However, like disciplinary sociologists, these historians of science and medicine 

do not systematically examine how the National Cancer Institute as an organization 

influenced the direction of virus-cancer research in the US. 

 Those few studies that have attempted to contend with the organizational context 

of cancer research belong to the interdisciplinary field of STS. Science studies scholars 

have creatively adapted the field’s flagship theoretical framework, actor-network theory 

(ANT), to the task of studying cancer research as a heterogeneous network supported by 

the actions of countless human and non-human actors. Using an ANT-inflected social 

worlds perspective that imagines researchers as active in intersecting arenas of action 

through which material resources and techniques travel, Joan Fujimura (1996) describes 
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the formation in the 1980s of an “oncogene bandwagon” made possible by the spread of a 

theory of cancer as changes to genes in normal cells (oncogenes) coupled with simple 

molecular techniques to study them in the laboratory.2 While Fujimura’s analysis of 

changes in cancer research practices is exemplary, she primarily treats the NCI as a node 

from which resources and policies issue, emphasizing its role in enabling research outside 

the Institute (extramural research) rather than within (intramural research). 

On the clinical end, Keating and Cambrosio (2011) explain the development of 

cancer clinical trials in the latter half of the twentieth century as part of a new “style of 

practice.” Like Fujimura, the authors argue that clinical oncology emerged from an 

elaborate network of institutions, organizations, actors, concepts, and material resources 

that produced stable practices as exemplified in the clinical trial protocol. Through 

protocols, databases, and other assemblages, cancer researchers colonized a vast global 

network to create clinical oncology as we know it today. Keating and Cambrosio argue the 

new style of practice cannot be reduced to the happenings in any one organization: “not 

only do cancer trials occur at a local and global level, but also the ‘location’ of the 

cooperative groups that conduct these trials is less individual institutions than the abstract 

entity, the ‘protocol’…that defines a given trial” (2011:13). Even the organization most 

central to their analysis, the NCI, functions largely as what Latour (1987) calls a “center of 

calculation” toward which information gleaned from the execution of protocols circulates. 

                                                 
2 Arguably, Fujimura’s symbolic interactionist social worlds analysis comes closest to the approach I am 
advocating here, in that she explains the spread of practices in terms of emergent processes between actors, 
material technologies, and institutional ecologies. I could thus be seen as offering an extension of Fujimura’s 
framework that further explores its pragmatist roots, and offers a comprehensive theory of organizational 
culture that complements her focus on scientific practice. 
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Though the authors repeatedly mention how previous approaches to clinical trials in NCI 

influenced subsequent protocols, they do not explore this phenomenon in great theoretical 

depth. 

 Fujimura’s and Keating and Cambrosio’s theoretical frameworks both rely upon 

spatial metaphors to construct the relevant context for action. They imagine practices 

unfurling in relation to global networks or “worlds.” This maneuver, consistent with the 

focus on social ecology originating in the Chicago school of sociology, is an ingenious 

solution to reimagining social structure in STS, where the decidedly flatter topography of 

“network” dominates the interdisciplinary imaginary.3 Fujimura explicitly reconsiders 

social ecology in light of the tenets of ANT as articulated by Latour (1987), which operate 

as a deliberate effort to eliminate distinctions between traditional levels of analysis (i.e. 

micro, meso, macro) that Latour argues reinforce dichotomies between society and nature, 

structure and agency, human and non-human actors. Though not explicit, Keating and 

Cambrosio’s self-conscious interpretation of clinical trial protocols as practices rather that 

technologies makes a similar intervention. The ecological interpretation of ANT 

reconsiders the arbitrariness of starting points implied by Latour’s semiotics by directing 

the analyst’s focus toward consistent macro-organizational connections between human 

and material actors. 

Though a productive critique of traditional sociological studies of science, these 

approaches nevertheless preserve the basic analytic assumptions of ANT that discourage 

                                                 
3 It also marks a departure from the rigidly topographical social worlds approaches advocated by other STS 
scholars like Adele Clarke. 
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science studies scholars from studying the effects of organizations on scientific practice. 

As Diane Vaughan (1999) argues, this perpetuates a serious lacuna in social studies of 

science, technology, and medicine, where organizations are treated (if at all) as background 

conditions without causal effects on the production of knowledge and technological 

artifacts despite compelling evidence to the contrary. In order to fill this gap in the 

literature, I turn to a temporal rather than spatial theoretical framework to analyze how 

organizational processes provide important impetus in generating knowledge and driving 

technological innovation.  

In this dissertation, I analyze virus-cancer research in the National Cancer Institute 

during two historical periods: 1961-1976 and 1991-2008. These periods correspond to 

concerted efforts within the NCI to develop “directed science” approaches, i.e. approaches 

that expedite the adaptation of insights gleaned from “basic” cancer research to “applied” 

medical technologies, drug therapies, and public health interventions.4 In the first period, 

these efforts coalesced around the paradigm of “targeted research,” where NCI was 

imagined to function like a “NASA for cancer” that would meet the challenge of 

developing cures for the dread disease based on discoveries made in the laboratory. 

Between 1991-2008, the paradigm of “translational research” developed alongside impetus 

from Congress to facilitate the transition of promising medical technologies “from bench 

to bedside.” I argue that NCI scientists developed local cultural understandings related to 

these paradigms that they made coherent in light of their laboratory or clinical research 

activities as well as organizational practices related to budgeting, project funding, and 

                                                 
4 I exclude the 1980s because the NCI eliminated its agenda for organized directed research during this period. 
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resource allocation. These cultural understandings guided their responses to targeted and 

translational reforms, and are crucial to explaining the kinds of knowledge they produced 

about cancer viruses in the 1960s and 70s as well as the shape of HPV vaccine technologies 

in the 1990s and 2000s. 

 

METHODOLOGY 

In this study, I utilize a single-case temporal comparison to shed light on how 

changes in the organizational culture of the National Cancer Institute influenced virus-

cancer research in successive historical periods. By “organizational culture” I mean shared 

systems of meaning, common collective practices, and predictable interactional routines 

that together contribute to local orders that are distinctive from, but often related to, the 

formal structure of an organization. Engaging primary source documents from 

administrative archives, I analyze sequential definitions of the salient problems in directed 

virus-cancer research to understand how broader cultural understandings about the 

relationship between “basic” and “applied” science get adapted to the organizational 

context of the NCI in each period; how these cultural schemas converge into coherent 

idioms in their application to organizational practices like budgeting and planning, regular 

meetings, and resource allocation so that they form a distinct organizational culture; and 

how this culture in turn shapes the products of scientific research. This analytic approach 

allows me to study how organizational cultures emerge from sequences of events and 

change over time as they are produced in interaction. 
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I approach directed virus-cancer research in the NCI as an instance of “reiterated 

problem solving” (Haydu 1998) around the issue of how to move basic science discoveries 

into clinical and population-level applications that impact cancer rates. As a comparative-

historical method, reiterated problem solving focuses on sequences of events that repeat 

across different time periods and revolve around attempts by historical actors to address 

similar problems while integrating insights from past attempts at their solution. Reiterated 

problem solving provides a method for analyzing how solutions to antecedent problems 

shape the environments to which subsequent iterations respond. This is clear in the case of 

directed virus-cancer research programs in the NCI, which attempted to address some of 

the failures of earlier efforts to develop cancer vaccines under different organizational 

conditions.  

 My analysis draws upon archival documents related to each period. Between July 

2014 and June 2015 I conducted research at the National Archives and Records 

Administration (NARA II) in College Park, MD; the National Library of Medicine in 

Bethesda, MD; the Library of Congress in Washington, DC; and the National Cancer 

Institute Office of Communications & Public Liaison in Bethesda, MD. I also consulted 

digital archives from the National Cancer Institute, the National Institutes of Health Office 

of History, the Food and Drug Administration, the Government Printing Office, and 

Archive.org. Additionally, I conducted one oral history interview and utilized other oral 

history interviews collected as part of the National Institutes of Health Oral History Project.  

 The evidence I draw upon in formulating my argument comprises primarily 

administrative and scientific documents. These include annual operational reports, fact 
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books, technical reports, external reviews, committee meeting minutes, and congressional 

testimony compiled by or about NCI employees. I also draw upon oral history interviews 

and unpublished memoirs detailing the efforts of NCI scientists and administrators 

involved in the virus-cancer programs. Periodicals, such as The Cancer Letter, also form 

important context for my analysis. 

 I chose to emphasize organizational documents not only because they provide the 

best available evidence to track organizational changes over long periods of time and shifts 

in personnel, but because they provide traces of the events they portray without much 

distance between the relevant events and their record. This does not, of course, mean that 

these documents are objective representations of historical events; they are rhetorical 

artifacts that necessarily capture some element of retrospective reconstruction. 

Nevertheless, they more closely approximate lived historical events as they unfolded in 

real time than retrospective accounts contained in interviews or oral histories. Such 

personal accounts can be useful—for instance, I found oral histories useful for finding 

relevant occurrences in the documentary record. Nevertheless, as the primary goal of my 

project was to construct the context of organizational life as it unfolded in the NCI in each 

period, I tried to rely as minimally as possible upon oral histories. 

 

CHAPTER OUTLINE 

Chapter One sets up the theoretical problem motivating this study: how can STS 

understand the role of organizational culture in biomedical innovation while maintaining 
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important theoretical insights that have called conventional understandings of 

organizations into question? I introduce a theory of organizational culture for STS based 

on a theoretical approach I call a “pragmatist process theory of organization.” In 

developing this approach, I reconcile process theories of organization with contemporary 

sociological approaches that elaborate upon insights from American pragmatist 

philosophy. I explain how this theoretical lens is useful for analyzing the causal influences 

of organizations on biomedical knowledge production in the NCI. 

The empirical portion of the dissertation proceeds in two parts, each corresponding 

to one of the periods I analyze. Part I examines how organizational reforms implemented 

in the period 1961-1976 impacted directed virus-cancer research as it first developed in the 

NCI. The organizational reforms I discuss correspond to various efforts to direct “targeted 

research” toward the aim of curing cancer. I catalog these reforms in Chapter Two, from 

the development of the “convergence technique” crafted in response to organizational 

models from operations research, to Nixon’s infamous “War on Cancer” that turned the 

NCI into the center of the National Cancer Program. Here I discuss the emergence of a 

distinctive organizational culture over several temporal iterations of virus-cancer programs 

in the NCI. This culture revolved around local interpretations of the virus-cancer program 

as a “NASA for cancer.” This culture lent an element of coherence to interpretations of the 

program’s mission in the face of 1) ambiguous or competing organizational structures, and 

2) decoupling between certain of these structures and the organizational practices that 

sustained a local scientific order.  
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I discuss this local scientific order in Chapter Three, where I describe how instances 

of priority-setting and decision-making around certain events, such as contract approval 

meetings and annual program operations reports, over time produced the conditions for 

narrowing consensus around a limited group of C-type RNA and herpes-like viruses in the 

virus-cancer program. Temporality was constitutive of this order, both in 1) enabling 

interpretations of certain lines of scientific inquiry as promising in light of conceptions of 

past investments and future goals, and 2) creating patterns of closer coupling around certain 

organizational structures and practices. As scientific consensus was produced over multiple 

iterations of the virus-cancer program, NCI scientists excluded more promising vaccine 

candidates that did not belong to the viral families program scientists had collectively 

constructed as most promising for research and development. The culture of the NCI’s 

virus-cancer program thus helped rule these scientists out of the period’s only successful 

cancer-virus vaccine innovation, the hepatitis-B vaccine. 

 Part II communicates the details of the second case, spanning 1991-2008, in parallel 

with the structure of Part I. In Chapter Four, I show how the broader institutional context 

of the NCI changed in relation to renewed calls for government accountability as well as a 

changing landscape of private industry, and discuss how these institutional changes 

influenced organizational reforms under successive NCI directorships. I show how a new 

culture of “translational research” emerged in the NCI in the early 1990s in conjunction 

with these organizational reforms, and call into question existing narratives skeptical of the 

idea that translational research impinges meaningfully upon scientific practice. I argue that 

the popularity of the translational research idiom in NCI, which preceded the NIH’s 
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programmatic translational “Roadmap” by more than a decade, allows STS scholars to 

locate the much sought-after origin of the global translational paradigm in specific 

programs that connected the idiom to certain routines for acting at the interface of the NCI, 

the Congress, and industry. Unpacking the origin of translational research in this interface 

also allows us to think through with greater clarity the fugitive “ethos of translational 

research” that has long troubled STS scholars. 

 Chapter Five telescopes in on an intramural innovation in virus-cancer research, the 

HPV vaccine technology developed in the NCI Laboratory for Cellular Oncology. I discuss 

how Douglas Lowy and John Schiller discovered the capacity for certain HPV proteins to 

self-assemble in vitro, which they harnessed to quickly develop a vaccine. I analyze how 

translational reforms contributed to Lowy and Schiller’s successive decisions to develop 

the technology in particular directions and subsequently license it to private pharmaceutical 

companies. I suggest that cultural understandings of translational research native to the 

NCI provided an impetus to innovation, as expressed in the rapidity with which Schiller 

and his colleagues moved the discovery into clinical trials as well as the existence of novel 

interfaces with academia and industry that enabled these trials to take place along this 

accelerated timeline. I conclude by arguing that an appreciation of organizational culture 

allows us to reconsider the possibilities for ethical action under the global translational 

research paradigm. 

 In the Conclusion, I explore the theoretical implications of my two cases in greater 

detail. I discuss how the cultures I observe in each period relate to typologies of collective 

cognition developed in sociology and social psychology. Moving from the specifics of my 
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case to a more general theoretical contribution, I interpret the role culture plays in 

maintaining order in each period as one of centripetal forces that stoke actors to pursue 

innovation by maintaining steady internal trajectories or centrifugal forces that drive actors 

to seek the sources of innovation beyond their organizational homes. Finally, I offer some 

preliminary thoughts on how my findings help sociologists think about the political 

economy of science in ways that both reinforce and complicate relationships between the 

state, industry, and academia hypothesized by existing theories of neoliberal science.  

This comparison of virus-cancer research in the NCI shows the emergence of meso-

level social orders through the interplay between organizational cultures, structures of 

administrative governance, and everyday practices of problem-solving oriented toward 

organizing virus-cancer research. While there are many different elements that comprise 

organizations, paying attention to these phenomena draws attention to how seemingly 

unrelated bureaucratic minutiae can play central roles in shaping scientific knowledge 

production and technological innovation. Far from treating the organization as a residual 

category in analysis, the approach I take here shows how administrators collaborated with 

scientists to influence the direction of scientific problem-solving in ways that helped enable 

vaccine innovation in 1991-2008, but stymied efforts in 1961-1976. More importantly, its 

theoretical foundations mobilize certain tendencies in the field, which customarily theorize 

around organization, to offer a more substantive definition of what an organization is in 

STS. It is my hope that such a framework can prompt the kind of discussions that will help 

open the “black box” of organizations in STS. 
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CHAPTER ONE 

Moving targets in the War on Cancer: A pragmatist process theory of organization 

in the National Cancer Institute 

 

Diane Vaughan (1999) has argued that organizations are a “black box” in the 

sociology of science and the field of science, technology, and society (STS). In recent 

decades these fields have risen to Vaughan’s challenge, offering a more sustained focus on 

organizations. Yet the absence of systematic, substantive theorizing on meso-level 

phenomena, which Vaughan diagnosed as the underlying problem delaying theoretical 

development around organizational dynamics in sociology of science and STS, remains to 

be addressed. In this chapter, I develop an approach to studying meso-level organizational 

phenomena suitable for application in the sociology of science and STS. I modify process 

theories of organization by drawing upon pragmatist George Herbert Mead’s temporal 

philosophy to develop a “pragmatist process theory of organization.” In this pragmatist 

process theory of organization, I analyze organizations as comprised of meso-level orders 

emergent from iterative temporal sequences of problem-solving. A pragmatist orientation 

lends greater theoretical coherence to process theories of organization by grounding 

discussions of both endogenously produced meso-level social orders and exogenous 

structural determinants like institutions in a unified system for understanding the 

emergence of social kinds. It also builds upon an enduring but diffuse pragmatist 

theoretical tradition in STS. 
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To demonstrate the theoretical purchase of a pragmatist process theory of 

organization in sociology of science and STS, I compare historical attempts to produce 

vaccines from virus-cancer research at the US National Cancer Institute (NCI). I show how 

organizational cultures at NCI impacted vaccine efforts in two periods: 1961-1976, and 

1991-2008. I argue that organizational cultures, as resources for interpreting and acting 

toward scientific and administrative problems, help explain variation in vaccine outcomes 

between the two periods where organizational structure tends toward similar, more 

dispersed forms. Specifically, organizational cultures provide semi-coherent but flexible 

resources for interpreting problem-situations in ways that, over multiple iterations, can 

contribute to different collective cognitive orders. In the period spanning 1961-1976, 

scientists and administrators’ interpretations of “targeted research” that drew upon the 

imagery of NASA’s Project Apollo effected increasingly rigid decision-making that defied 

a decentralized administrative structure and network-based management apparatus to 

develop a culture of consensus, reinforcing unproductive avenues for vaccine development. 

In the period from 1991-2008, scientists and administrators used local understandings of 

“translational research” communicated through scientific exemplars and funding 

prototypes to encourage voluntarist collaborations across Institute divisions and extramural 

units that facilitated the innovation of vaccines against the human papillomavirus (HPV) 

through distributed cognition. 

I conclude by suggesting how a substantive theory of organizational dynamics 

designed to address a gap in the sociology of science and STS may inform efforts in other 

areas of sociology. I discuss how a pragmatist process theory of organization sheds new 
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light on organizational learning. I conclude with a few notes on how pragmatist process 

theory of organization allows sociology of science and STS to gain greater explanatory 

torque on phenomena that span traditional levels of analysis in ways that build upon those 

fields’ rich legacies of post-positivist social theory. 

 

A THEORY OF ORGANIZATION FOR SOCIOLOGY OF SCIENCE 

In accounting for the fields’ theoretical reticence on organizations, Vaughan notes 

that sociologists of science and STS scholars tend instead to focus on “macro-level 

contingencies and micro-level processes already acknowledged to have great impact on the 

interpretive work of technical and scientific experts” (1999:931). According to Vaughan, 

scholars have developed these “micro” and “macro” frameworks to resist “reifying 

organizations, arguing that dissolving traditional organizational boundaries keeps the 

analytical focus appropriately on interaction while simultaneously accounting for macro-

level contingencies” (1999:932).  

It is certainly the case that a fair number of STS approaches have cleverly theorized 

around organizations in one way or another, treating them as epiphenomenal to processes 

taking place at a more fundamental level of analysis. An important example of this is the 

actor-network theory (ANT) interpretation of Michel Callon and Bruno Latour (1983), 

which treats organizations as “macro-actors” that become spokesmen for expansive 

networks of researchers. Under the macro-actor framework, organizations are analytically 

analogous to and participate in the same processes of network assemblage that take place 



19 

 

 

 

at micro-levels of analysis. This kind of approach easily assimilates a theory of 

organization to a theory of network-building in a way that is illustrative of Vaughan’s 

critique of the field. Proponents of dominant theoretical frameworks in STS like ANT thus 

successfully reduce organizations to their own paradigms in ways that obviate the formal 

organization as an important level of analysis.  

Since the publication of Vaughan’s critique there have been sporadic attempts to 

address the importance of organizations to technoscientific development in STS through 

various case studies (e.g. Collins 2010; Healy 2004; Thorpe and Shapin 2000; Vaughan 

1997; Vertesi 2012). Recently, sociologists of science have also brought explicitly 

institutionalist frameworks to bear in explaining shifts in the political economy of research 

(see Berman 2012; Frickel and Moore 2006). Institutionalist work considers how national 

and global-economic contexts of research shape different organizational fields, such as 

academic research departments (e.g. Colyvas and Powell 2006; Kleinman 1995). Because 

of its focus on how environments shape organizations, institutionalism has also proven a 

useful tool for analyzing the formation and operation of organizations central to scientific 

social movements (see Frickel and Gross 2005). Institutionalist perspectives thus provide 

rich analytical resources that help account for sweeping historical changes in large arenas 

of action from a relational perspective that accounts for the complex political, legal, and 

economic environments in which organizations are situated.  

Institutional perspectives show that organizations have not properly been ignored 

in the sociology of science. While this bodes well for continuing conversations around the 

role formal organizations play in technoscientific development, what I interpret Vaughan 
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as critiquing is rather a theoretical imaginary that treats organizations as residual categories 

in analysis. To fully meet this kind of critique, we need a substantive definition of 

organizations and organizational dynamics that draws the analyst’s attention directly to 

meso-level social orders that can be analytically related to the macro-level phenomena (e.g. 

political economy) and micro-level phenomena (e.g. laboratory practices) that have been 

of greater concern to STS.  

More to the point, a substantive definition of organization should offer a compelling 

challenge to approaches that short circuit discussions of organizational dynamics by 

jumping directly from macro-level influences to micro-level action. Such models skirt the 

issue of how orders that affect scientific knowledge production can emerge endogenously 

in organizations. Answering Vaughan’s critique is thus doubly important: in demonstrating 

the “irreducible and emergent effects of organizations” (1999:931) on the production of 

technoscientific artifacts, we can also develop a way forward in explaining how meso-level 

social orders emerge from the actions of heterogeneous actors in organizations, and 

accounting for how these orders may in turn come to alter the macro-level institutional 

contexts in which organizations are situated. 

 

Process theories of organization 

In recent decades, organizational scholars have attempted to develop a substantive 

theory of organization informed by theories that share philosophical orientations with post-

positivist sociology of science and STS. Process theory of organization is one such 
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theoretical school that attempts to address some of the shortcomings of traditional 

organizational theory by treating organization as an ongoing process whereby local order 

is made and remade as people make sense of and make decisions in light of their current 

situations. Process theories of organization build upon foundational insights by scholars 

such as Karl Weick and James March, which encourage scholars to study organizations not 

as stable structural entities but as “loosely coupled events” (Cohen, March, and Olsen 

1972) actors organize within an ongoing processes of “sensemaking” (Weick, Sutcliffe, 

and Obstfeld 2005). Process theorists have staged compelling challenges to standard 

accounts that explain organizational change as the outcome of variations in the attributes 

of stable entities, in part because they work from a presumption of organizational life as in 

constant flux to understand the processes that bring about stability, rather than beginning 

with stability and attempting to account for innovation and change (Ven and Poole 2005). 

Process theorists are especially good at explaining how organizational orders emerge from 

the processes that allow actors to make decisions under circumstances of great ambiguity 

or incoherence. 

Process theorists of organization have produced novel explanations of 

organizational order and innovation, but they have not completely conquered the field. As 

Thompson (2011) notes, there is constant slippage between the language of process and 

entitative theories of organization that is only encouraged by the dominance of entitative 

theories in organizational studies more generally. Additionally, as organizational practices 

become routine and formalized, organizations may come to resemble something like a 

stable entity. As Bakken and Hernes (2006) caution, this requires organizational 
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sociologists to balance process theories like Weick’s that presume no prior entities against 

perspectives that orient researchers to processes that are made up of stable, entitative events 

and their interactions. They key for the analyst is to understand how seemingly stable 

attributes (like routine information pathways, bureaucratic hierarchies, formal roles, 

protocols, and material technologies) emerge from the same processes as apparently 

ephemeral phenomena, and how these attributes recursively influence one another in the 

context of a larger event (Bakken and Hernes 2006:1602). Process theorists insist that the 

ontological primacy of events means analysts cannot properly understand these seemingly 

stable attributes if they isolate them from the more fluid processes with which they are 

intertwined. 

Recently, organization studies scholar Tor Hernes (2014) has elaborated a process 

theory of organization substantially informed by early-twentieth century process 

philosophers like Alfred North Whitehead and contemporary STS theorists such as Bruno 

Latour, John Law, and Andrew Pickering. Given its theoretical backbone, Hernes’ process 

theory offers a promising framework to open up the “black box” of organizations in STS. 

The common grounding Hernes and ANT share is in the influence of Alfred North 

Whitehead. Whitehead’s cosmology holds that the world is made up not of discrete entities, 

but events. Events are the self-organizing and self-realizing “atoms” of existence. Reality 

unfolds in time through the succession of contiguous events-in-the-becoming that, though 

they may relate with one another in a nexus, are fundamentally independent from and 

irreducible to one another.  
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Hernes’ process theory of organization relies upon Whitehead’s temporal ontology 

(inflected with insights from Weick and Latour as well as Niklas Luhmann) in theorizing 

organization as a procession of contiguous atomistic, irreducible, self-generating events, 

and understands events in themselves as the causal agents driving the organizing process 

over time. Specifically, Hernes’ process theory of organization treats organizations as 

wholly constituted by endogenous processes of interaction between human and non-human 

elements as they unfold in real-time situations. Inspired by Whitehead’s philosophy, 

Hernes approaches organization as comprising atomistic and endogenously ordered events, 

and takes such events as the causal agents driving the organizing process. Organizations 

qua events are irreducible composites constituted from the endogenous “connecting 

processes” that unify actors, material artifacts, and ideas—what Hernes calls organizational 

“meaning structures”—in a given spatial and temporal span (Hernes 2014:105). 

Organizations attain the appearance of stability or change according to how the 

potentialities that inhere in events are articulated and enacted in connecting processes in 

ways that actualize these appearances. 

Hernes’ ambitious and salutary program offers a productive middle ground between 

Weick’s radically processual approach and structural approaches that assume organizations 

are stable entities. Hernes’ program treats stability and change as emerging from the same 

endogenous process inherent in the act of organizing. This process is one fundamentally 

characterized by flux, a seductive counterpoint to traditional approaches that presume 

stability emanates from formal structures in organizations. And so process theory of 

organization challenges standard accounts that explain organizational change as the 
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outcome of variations in the attributes of stable entities, usually brought on by exogenous 

(especially institutional) forces. Yet I argue that Hernes’ philosophical commitment to 

Whitehead limits the explanatory reach of his process theory. Before I import Hernes’ 

process theory of organization back into STS, I want to put process theory into dialogue 

with other developments in sociology in order to address the following three interrelated 

problems:  

 

Problem 1: By conceptualizing events as atomistic and irreducibly agentic “tangles,” 

process theorists have a hard time explaining organizational phenomena as emerging from 

the operation of decomposable causal mechanisms of even quasi-generality. This position 

on the nature of events is metaphysical, and if extended to form the unit of analysis is 

unproductive of the kind of sociological inquiry that can illuminate important patterns that 

obtain across contexts with similar constituent features, i.e., social mechanisms. Since 

sociologists are increasingly keen on mechanisms as a means of ferreting out regularities 

in the social world, something should be done to preserve the event-based focus on 

temporal process without binding sociological inquiry to a self-limiting temporal ontology. 

 

Problem 2: By emphasizing how events are atomistic and endogenously ordered, process 

theorists are unclear about what role, if any, exogenous forces play in shaping 

organizational practice. In an attempt to offer an alternative to organizational 

institutionalism, process theory risks losing out on important insights on the role extra-
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organizational forces play in shaping organizational life. Treating institutions as “stubborn 

facts” (Hernes 2014:178)—a concept Whitehead uses to refer to inert givens in the 

environment that events creatively react to—black boxes their complexity and brackets 

trans-organizational influences in a way that short circuits potential meeting points between 

institutionalism and process theory. There is no necessary reason to parse the field of 

organizational theory into, on the one hand, institutionalist perspectives focused on 

accounting for determinable forces that lead to outcomes like isomorphism, and, on the 

other hand, process theories that explain how innovation emerges from highly 

indeterminate situations. Sociologists are better served by process theories that are more 

attentive to showing how emergent processes stabilize and diffuse into the extra-

organizational environment, and vice versa. 

 

Problem 3: By treating meaning as emergent from purely endogenous processes, process 

theorists struggle to define culture in ways that account for how meanings exhibit 

continuity and stability across non-contiguous events. Hernes’ process theory treats 

organizational culture as a form of organizational memory, emphasizing the 

phenomenology of memory articulation. While Hernes suggests how memory can be 

preserved in organizational artifacts, he does not explain how individuals seem to “carry” 

cultural schemas across settings separated by time, nor how these schemas might originate 

from habits or understandings developed in past experiences that took place outside of the 

life of the organization. What we could better use is a model of organizational culture that 

shows how meaning is produced by both bounded and determinable as well as emergent 
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influences, and how meanings can maintain some intelligibility and consistency across 

long periods of time. 

 

The problems generated in Hernes’ model by his Whiteheadian temporal ontology 

are uniquely suited to current debates in sociology. For instance, the idea that emergent 

and irreducible meso- or macro-level social processes can nonetheless be grasped through 

micro-foundational models of action has animated many discussions around social 

mechanisms informed by disparate epistemological stances (see Aviles and Reed 2015; 

Gorski 2009; Gross 2009). Additionally, organizational institutionalists have indicated 

openness to developing meeting points between new institutionalism and process theory 

(see Powell and Colyvas 2008; Scott 2001). Finally, the sociology of culture has 

increasingly moved toward models of meaningful action that better account for how actors 

apply semi-coherent systems of signs to interpret and act toward indeterminate or 

problematic situations in ways that can sometimes produce stability and other times lead 

to novelty (see Biernacki 2005; Joas 1996). In an attempt to better reconcile Hernes’ 

laudable project with these goals of sociological explanation, I propose an alternative 

interpretation of process theory of organization rooted in pragmatist sociological theory. 

 

Pragmatist process theory of organization 

The central analytical maneuver in a shift from a process philosophy to a pragmatist 

interpretation of process theory of organization involves jettisoning Whitehead’s temporal 
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ontology. Whitehead developed his temporal ontology to understand the natural kinds that 

populate the universe as stratified systems of events possessing “permanent elements” that 

are ultimately “timeless and spaceless” (Mead 1921, quoted in Cook 1993). The trouble 

with using Whitehead as the basis of a process theory of organization lies in the fact that 

organizations are human kinds—or, in its sociological iteration, social kinds (Hirschman 

and Reed 2014)—whose ontology is historical and subject to looping effects (Hacking 

1995). As a substitute for Whitehead’s ontology, I draw upon Mead’s alternative temporal 

philosophy, wherein events comprise the interaction among intersecting temporal 

processes as understood from a humanist, rather than a naturalist, perspective. Events mark 

ruptures in otherwise continuous experiences that enable actors to interpret and act 

creatively in the present by reconstructing understandings of the past and future.  

In Philosophy of the Present (1932), George Herbert Mead hints at the hinge 

between pragmatism and process theory, in suggesting that an event-based understanding 

of temporal reality enables us to account for both the determinable influences of past events 

on the present as well as the indeterminacy evident in the fundamental irreducibility of the 

present to past events (17-19). This emergentist perspective emphasizes the capacity of 

actors to interpret the past, anticipate the future, and act in the present in communion with 

their environment. The process theory Mead proposes, based upon his theories of mind and 

self, is thoroughly humanist and perspectival, locating the crux of the event in situated 

persons’ interactions with their environments: 

The past as it appears with the present and future, is the relation of the 
emergent event to the situation out of which it arose, and it is the event that 
defines that situation. The continuance or disappearance of that which arises 
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is the present passing into the future. Past, present and future belong to a 
passage which attains temporal structure through the event, and they may 
be considered long or short as they are compared with other such 
passages. ….The pasts and futures to which we refer extend beyond these 
contiguous relations in passage. We extend them out in memory and history, 
in anticipation and forecast. They are preeminently the field of ideation, and 
find their locus in what is called mind. (Mead 1932:23-4) 
 

Mead thus offers a more intuitive interpretation of antecedent cause and continuity than 

Whitehead, while preserving a present that is open, in flux, and capable of radical 

discontinuity in light of the perceived past. 

Against Whitehead’s atomistic events proceeding one after the other, Mead 

proposes overlapping and interpenetrating strands of temporal systems, constituting a 

world akin to the one Emirbayer and Mische characterize as “a multilevel flow of nested 

events” (1998:968). In advancing such a view of the world, Mead points toward the 

importance of “sociality,” the ongoing coordination of organism and event accomplished 

through the kind of reflexive consciousness familiar to sociologists from Mead’s more 

popular works on the self. Mead asks us to focus on how the “determining conditions” 

(1932:47) of the past create the environment actors adjust to, and how the present emerges 

from the mutual adjustment of environment and organism. 

The most important point of divergence between Mead the pragmatist and process 

philosophers like Whitehead lies in Mead’s insistence that both continuity and novelty 

emerge from the same general processes of human interpretation and action in the world. 

Mead’s temporal ontology is explicitly anti-dualist, constructing a definition of the event 

as comprised of both situations in the physical world with “separate temporalities 

belonging to different frames of reference” (Simpson 2014:278), and psychical experiences 
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of past, present, and future that reconstruct such situations for the purpose of enabling 

action. For Mead, the coincidence of these different temporal strands enables the 

emergence of novelty through human efforts to reshape their world. Other-oriented action 

communicated through meaningful symbols allows for the emergence of different social 

kinds, whether selves (Mead 1932, 1962) or, as contemporary theorists argue, other social 

things like professions, organizations, cultural artifacts, or institutions (Abbott 1999, 

2001). What is crucial from Mead’s perspective is that such kinds be viewed as ongoing, 

temporally emergent processes rather than given achievements to be treated abstractly, and 

that the analyst pay attention to the twinned material and mental processes that allow these 

features of the world to be shaped by meaningful human conduct and social learning. 

Applied to organizations, Mead’s temporal framework allows us to focus on more 

general processes where actors in organizations reconstruct past decisions or future goals 

in order to understand and act toward present situations that are in some sense 

experientially problematic.1 We can observe how sequential iterations of such 

reconstructions in collective settings (for example, planning sessions, meetings, or 

experiments) might aggregate into local cultures that exhibit some stability over time, or 

might enable novel interpretations that lead to organizational change. Mead also allows us 

to understand how processes with deeper temporal origins interpolate into organizations—

for instance, in the form of institutional patterns—in ways that shape these interpretations 

over long stretches of time. Organizational orders emerge from the interplay of these two 

                                                 
1 Barbara Simpson has also explored the relationship between Mead’s temporal philosophy and organization 
studies, and this discussion is inspired by some of her work (see Simpson 2009). 
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levels, but, as Mead suggests, are not reducible to them. The key is to analyze how such 

orders emerge in the spaces where such “macro” and “micro” level processes meet, i.e., 

events as they are temporally situated in the world. 

Just as Mead’s temporal ontology owes a great debt to Whitehead, my interpretation 

of process theory of organization builds substantially upon the work of Hernes. I preserve 

many of Hernes’ insights about organizations as emergent from socio-material tangles, as 

these form important connecting points with the sociology of science and STS. In 

particular, it is productive to consider the role non-human elements, such as texts and 

technological systems, play in allowing processes of organization to proceed in the absence 

of individual humans’ intentionality or agency. It is equally important to note how drawing 

out the pragmatist impulses of process theories of organization fleshes out additional 

meeting points between this theoretical approach and sociology of science and STS. 

Pragmatism has a long legacy in the sociology of science and STS, where it informed some 

of the earliest post-positivist insights about how scientific knowledge production is situated 

in relation to communities of inquiry (for instance, in the work of W.V.O. Quine and 

Thomas Kuhn). My goal is to preserve as much as possible the spirit of Hernes’ broader 

endeavor to enhance process theories of organization with insights from STS, even as I 

substitute his temporal ontology with a pragmatist approach that better supports certain 

goals of sociological explanation. 

I call this modification a “pragmatist process theory of organization.” This 

analytical framework allows me to treat organization as an iterative temporal process 

anchored in instances of collective problem-solving. In the context of unfolding situations, 
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actors in organizations confront problems they must collectively interpret and attempt to 

resolve. The collective solutions to these problems then shape how actors respond to 

subsequent problems. Over time, these iterative temporal sequences of problem-solving 

allow meso-level orders, such as organizational cultures, to emerge and gain sufficient 

stability and coherence that they may function as determinable conditions for present 

conduct. Nevertheless, actors or groups may creatively interpret problems using alternative 

schema, or attempt to accommodate endogenous reconstructions to exogenous structures 

or cultural systems. This leaves open possibilities for novel action even in organizations 

where practices are deeply entrenched in pervasive cultural orders or persuasive structural 

arrangements.  

 

ORGANIZATIONAL CULTURE AT THE NATIONAL CANCER INSTITUTE 

A pragmatist process theory of organization advances an analytical framework 

based on a substantive understanding of organizations as meso-level social orders that 

emerge over significant time horizons from a micro-foundation of collective conduct 

oriented toward problem-solving. In the previous section I justified a pragmatist process 

theory of organization vis-à-vis alternative process theories based on its greater coherence 

as a theoretical system for studying organizations as social kinds. In this section I defend 

the utility of a pragmatist process theory of organization in illuminating those “irreducible 

and emergent effects of organizations” that Vaughan finds truant in dominant theoretical 

approaches in sociology of science and STS. I use this framework to analyze scientific and 
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organizational practices in the National Cancer Institute in two periods: T1 from 1961-

1976, and T2 from 1991-2008. This periodization revolves around large-scale concerted 

efforts in the organization to coordinate intramural research and development programs 

with the explicit aim of developing vaccines for cancers caused by viruses.  

I find that in each of these two periods, cultural understandings of the relationship 

between “basic” and “applied” science, articulated in local interpretations of “targeted 

research” in the first period and “translational research” in the second, provided cultural 

resources that guided both administrative and scientific problem-solving. The temporal 

sequencing of collaborative problem-solving efforts within each period developed different 

cultural orders that were more or less conducive to vaccine innovation.  

The work of pragmatist economic sociologist David Stark (2009) on dissonance 

and innovation in organizations is instructive in applying a pragmatist process theory of 

organization to understand how these orders of collective cognition impacted vaccine 

discovery and development. Stark argues that traditional hierarchical organizations tend to 

limit creativity by allowing for only one dominant system of evaluation, which trends 

collective cognition toward conformity and consensus. On the other hand, organizational 

forms with lateral, more distributed authority structures (what Stark calls “heterarchies”) 

are more conducive to innovation because they encourage the preservation of multiple 

systems of evaluation that actors can creatively mobilize to interpret problematic situations. 

Heterarchical organizations are entrepreneurial, in that they “sustain an ongoing and 

productive rivalry among performance criteria making it possible to break out of the lock-

in of habituated, unreflective activity” (Stark 2009:19). Essentially, these structures nurture 
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“distributed cognition,” where dispersed decision-making throughout an organization 

maintains diversity in problem-solving strategies, through which different actors creatively 

interpret their situations. 

Stark locates the development and diffusion of heterarchical organizational forms 

to increasing post-1970s market volatility. In this new economy, private firms required 

more nimble structural arrangements than traditional hierarchies allowed to ensure success 

through continual product innovation. However, the narrative of exogenous market 

influence on the evolution of heterarchical forms fails to explain early attempts to distribute 

authority and create network-based management structures in an effort to encourage 

innovation. Such examples are evident in the National Cancer Institute throughout the 

1960s and early 1970s, an organization whose operations are relatively insulated from 

market influence. Rather than seek explanations for early moves away from hierarchy and 

toward more distributed organizational forms in the market, I begin with Stark’s 

complementary pragmatist model of innovation. Drawing upon John Dewey, Stark notes 

that the kind of inquiry that enables innovation involves interpretation in the face of 

indeterminate situations.2 Whereas Stark shows how heterarchy supports the productive 

proliferation of indeterminate situations toward the end of securing performance on volatile 

markets, I focus instead on an organization whose basic mission--finding a cure for cancer-

-is by its very nature uncertain. In this case, cultural resources rather than structural 

                                                 
2 While Stark focuses on more ambiguous or indeterminate processes of “searching,” I place greater emphasis 
on problem-solving. This is, in part, a concession to the data available for historical analysis. Traces of 
concerted problem-solving efforts are more likely to be preserved in organizational documents than active 
searching processes, which tend to unfold more substantially in real time and are thus more appropriately 
captured by ethnographic methods. 
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arrangements contribute to organizational reforms that either replicate the kind of 

heterarchy Stark observes in the private sphere or subvert the relationship between 

organizational form and collective cognition as predicted in Stark’s model.  

I observe this subversion in the first period, where a form of collective cognition 

built upon consensus limits the possibilities for vaccine innovation despite a mixed 

organizational structure that I describe as proto-heterarchical. It is precisely the 

maintenance of competing systems of valuation—around the valorization of curiosity-

driven, investigator-initiated basic research and applied research oriented to developing 

discrete interventions and technologies through systematic project management—that 

characterizes the “targeted research” regimes of the NCI’s virus-cancer programs in the 

1960s and 1970s. This “entrepreneurial” orientation was propped up by reforms toward a 

more horizontal authority structure, where decision-making around when and how to 

contract with outside researchers on collaborative virus-cancer projects was delegated 

down line channels and into the laboratories of scientists rather than high-ranking 

administrators. When administrators attempted to implement centralized control over these 

projects under the “convergence technique” of management, scientists in the virus-cancer 

program decoupled their scientific and organizational practices from the formal 

management structure imposed upon the program. 

Over time, problem-solving over how to manage the virus-cancer program 

contributed to a consensus around which viruses were most promising for cancer vaccine 

development. This consensus emerged from successive instances of priority setting in 

operational reports and contract approval meetings where virus-cancer program scientists 
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developed a cultural order around agreement over which viruses were relevant to the 

program’s goals. The viruses program scientists agreed were most relevant, which included 

C-type RNA viruses and herpes-type viruses like Epstein-Barr, did not yield any vaccines. 

However, many of the DNA viruses, such as hepatitis-B, that researchers had excluded 

based on agreement over their lack of relevance turned out to be of greater clinical 

relevance. Thus, despite being home to the largest concerted effort to develop cancer-virus 

vaccines in the country, the NCI failed to develop the first vaccine against a viral cancer.  

The first period illustrates how different cultural orders emerge from local scientific 

and organizational practices in the NCI. These practices followed the decentralized 

administrative apparatus the Institute had built up through contracting reforms, and were 

supported by the maintenance of different standards for evaluating and funding basic and 

applied research. However, the cultural order that emerged around scientific priority setting 

tended toward consensus rather than distributed cognition, which stifled the possibilities 

for innovation by limiting diversity in scientific problem-solving approaches. By showing 

how this culture of consensus developed through collective interpretation of scientific and 

organizational priorities I call into question Stark’s assumption that failure to innovate is 

based upon “the lock-in of habituated, unreflective activity.” 

On the other hand, Stark’s framework is straightforwardly applicable to the second 

period of virus-cancer research I analyze, spanning 1991-2008. This period marks the 

development of “translational research” infrastructures and organizational cultures in the 

NCI as well as the broader NIH. Translational infrastructures (especially funding 

mechanisms) developed in ways that reflected the ambiguity and polysemy of the 
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“translation” metaphor as it was applied in varying interpretations of translational research 

among scientists as well as administrators in the organization. Over time, these local 

interpretations informed one another as scientists and administrators interpreted problems 

that emerged in collective efforts, such as divisional restructuring, strategic planning, and 

scientific collaboration.  

In this period, administrative interpretations of early HPV vaccine development as 

an exemplar for translation informed structural reforms in the Institute that moved 

decision-making closer to the laboratory, as well as extramural funding mechanisms meant 

to sponsor collaborations between academic scientists and industry partners. These 

infrastructures then enabled new directions for HPV vaccine testing and development, 

which drew scientists’ attention to different dimensions of “translation” (around health 

disparities) that in turn encouraged NCI scientists to develop second-generation vaccine 

technologies targeted toward special populations. 

The two periods in this case study also illustrate how organization emerges in a way 

that can be extended as an analytical orientation to other case studies of interest to 

sociology of science and STS. Specifically, instances of problem-solving around scientific 

experimentation and collaboration in small groups produce cultural orders over multiple 

iterations of interpretation and reconstruction. Over time, these iterations aggregate into 

more stable meso-level orders that characterize the organization’s approach to goal-

oriented cancer research and development. Administrative personnel play a crucial role in 

the process of aggregation from which these meso-level orders emerge, as they refract the 

cultural orders developed in iterations of scientific problem-solving through interpretations 
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of the organization’s mission in strategic planning and budgeting practices. 

Administrators’ interpretations are in turn integrated into scientists’ subsequent 

reconstructions of scientific problem-solving—and so on. Temporality is constitutive of 

this interpretive process, as understandings of the past and future motivate the problem-

solving orientations actors develop in present circumstances, and as empirical descriptions 

of the organization are only possible when the aggregation of meso-level orders over time 

are taken as central to the analyst’s explanatory enterprise.  

 

DISCUSSION 

 The two periods examined in this case study illustrate the development of similarly 

heterarchical forms of administration in an organization whose focus is on cancer research 

and innovation. I attribute the difference in outcomes between these cases to differences in 

local understandings related to conceptions of the organization’s goals, which were 

collectively reconstructed throughout cycles of iterative problem-solving to produce 

certain meso-level cultural orders. While this analysis shares many of the analytical 

ingredients Stark proposes around innovation, their temporal sequence differs in ways that 

suggest some modifications to Stark’s narrative. Given that a similar tendency toward 

heterarchical forms develops in a federal agency in the absence of the market volatility 

Stark claims to originate such tendencies in private firms, I suspect that something about 

innovation-oriented practices themselves tends toward such forms. This element is best 

captured in the pragmatist model of inquiry and problem-solving supported by both Stark’s 
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theory of searching and innovation and a pragmatist process theory of organization. 

Turning Stark’s model on its head, I propose that a pragmatist model of action captures 

something more general in the process of discovery and innovation that, in collective 

settings, encourages certain forms of organizing, rather than arguing that volatile markets 

lead organizations to adopt forms more conducive to innovation in order to adapt and 

survive.  

Beyond addressing issues around innovation in STS and economic sociology, a 

pragmatist emphasis on search processes and inquiry dovetails with discussions of 

organizational learning. Organizational learning describes the processes whereby 

organizations evaluate their past performance or assess the performance of other 

organizations in their fields to guide goal-setting and decision-making in the present. A 

central but unsettled debate in the literature on organizational learning is the issue of which 

level of analysis organizational learning actually takes place—i.e., whether organizational 

learning is merely the sum of individual knowledge processes, or something that is more 

appropriately attributed to the organization as an agentic force (see Easterby-Smith, 

Crossan, and Nicolini 2000). A pragmatist process theory of organization, in proposing an 

explicitly emergentist view of the ontology of organizations, provides a theoretical 

connection point between these two perspectives. By focusing on moments of evaluation 

where learning is said to take place as events situated around collective problem-solving, 

a pragmatist process theory of organization cuts through the ambiguity of discussing 

organizations as agentic learners by showing how meso-level learning processes emerge 

from the conduct of organizational actors. At the same time, focusing on iterative cycles of 
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evaluation, interpretation, and collective problem-solving keeps discussions of 

organizational learning appropriately focused on the meso-level, which cannot be reduced 

to individual decision-making without losing the phenomenon of interest (i.e. the 

emergence over time of particular organizational orders related to temporal sequences of 

problem-solving).  

The case study examined here is suggestive of ways to pursue organizational 

learning from a pragmatist perspective. Building upon existing process theoretical 

approaches to organizational learning, the narratives of each period illustrate how, over 

time, actors transform the very meanings they draw upon in attempting to develop new 

routines from purportedly successful paradigms (see Levitt and March 1988). The 

development of meso-level cultural orders can be interpreted as representative of certain 

outcomes of multilevel organizational learning—in the first period, the creation of 

competency traps as actors develop and sustain routines for problem-solving that are 

ultimately inefficient as sources of vaccine innovation, and in the second period, increased 

efficiency in vaccine innovation attempts tied to collective learning curves around 

interdisciplinary collaboration. What a pragmatist process theory of organization 

contributes is a focus on the open-ended and historically contingent nature of these 

processes (which are often assumed to be structurally path dependent) as a result of the 

importance of interpretation and creativity to the production and continuation of 

organizational orders. 

This comparison of virus-cancer research programs shows the emergence of meso-

level social orders through the interplay between organizational cultures, structures of 
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administrative governance, and everyday practices of problem-solving oriented toward 

organizing virus-cancer research in the NCI. Far from treating the organization as a residual 

category in analysis, the approach I take here shows how administrators and managers 

collaborated with scientists to influence the direction of scientific problem-solving in ways 

that helped enable vaccine innovation in 1991-2008, but stymied efforts in 1961-1976. 

More importantly, its theoretical foundations mobilize certain tendencies in the field, which 

customarily theorize around organization, to offer a more substantive formulation of how 

sociology of science and STS can approach organizations analytically. It is my hope that 

such a framework can prompt the kind of discussions that will help open the “black box” 

of organizations in STS. 
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CHAPTER TWO 

Governing by Contract: Collaborative Virus-Cancer Research in the National 

Cancer Institute, 1961-1976 

 

 The National Cancer Institute (NCI) is the largest patron of cancer research in the 

United States. Founded in 1948, the NCI was the first agency to branch off from the federal 

National Institute of Health, and its birth transformed that young bureau of the Public 

Health Service (PHS) into the plural National Institutes of Health (NIH) as we know it 

today. The NCI was designed as a categorical, or single disease-oriented, organization 

subordinate to the NIH. In its youth the majority of the NCI’s research budget was allocated 

to intramural research. Yet, throughout the 1950s, the NCI benefitted from an influx of 

funds that enabled its extramural granting capacity to grow almost exponentially. By the 

1960s, the Institute had come to resemble what we recognize as the modern NCI. The 

modern NCI is characterized by a diversity of intramural scientific efforts, ranging from 

laboratory inquiry, clinical research, and epidemiology; both intramural and extramural 

support for studies that range from basic science to drug development; and approaches to 

organizing the national cancer research effort that range from undirected inquiry to directed 

research. Much of this internal diversity was nurtured by organizational changes taking 

place throughout the period I examine in this chapter, and highlights the Institute’s role as 

an innovator of federal research. 
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 The bureaucratic reforms that took place in the NCI in this era were stochastic, 

some originating from purely endogenous problems, others responding to pressure from 

institutions like Congress or the Department of Health, Education, and Welfare (DHEW). 

Evaluated along a time horizon of a decade or more, a clear trend in increasing autonomy 

from overseeing institutions, like the National Institutes of Health and external advisory 

committees like the National Advisory Cancer Council (NACC), emerges.  

The NCI’s burgeoning organizational autonomy was spurred in part by innovative 

approaches to administration (defined as over-arching organizational policies, practices, 

and objectives) and management (defined as approaches to executing the functions 

prescribed by administration). Administrative innovation comprised moves toward 

decentralization in vital functions like long-term strategic planning and resource allocation 

tied to grants and contracts. Administrative policies around collaborative research 

organization and funding encouraged a proto-heterarchical approach to virus-cancer 

research and development by distributing decision-making authority to local levels and 

supporting multiple evaluative standards around contracts and grants as well as basic and 

targeted research. At the same time, certain units within the organization, such as those 

devoted to supporting research and vaccine development into viruses suspected of causing 

cancer, moved toward network-based management structures. These management 

structures, exemplified by the “convergence technique” developed in the mid-1960s, used 

dispersed management relationships to ensure personnel could be flexibly allocated to 

emerging scientific or managerial opportunities. Regular monitoring and decision points 

were built into this management system so that the projects that appeared most promising 
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for innovation could be rapidly prioritized, funded, and pursued. Both proto-heterarchical 

administrative policies and network-based management techniques coexisted uneasily with 

traditional hierarchical structures and planning systems in the same Institute. 

In Chapter 3, I will discuss how the imperfect match between these structural 

changes and the orders of collective problem-solving that emerged around the local 

practices of virus-cancer program researchers constrained scientific research and vaccine 

development. In this chapter, however, I focus on how scientists and administrators created 

a bureaucratic environment characterized by ambiguous and often conflicting 

administrative structures and management techniques. In the face of this conflicting and 

often contradictory bureaucratic apparatus, rank and file scientists could often proceed with 

their work only by decoupling their practices from the formal structure of the organization. 

In the virus-cancer programs, scientists decoupled their research from the more hierarchical 

management plans of the “convergence technique” by militating the multiple evaluative 

standards supported by administrative policies against these management structures. They 

were aided in their cause by changes in institutional arrangements between the NCI and 

Congress, external advisory groups, and the National Institutes of Health that enabled NCI 

administrators to gain increasing autonomy over policies for collaboration and funding, the 

benefits of which passed down to the local level by virtue of the Institute’s increasingly 

horizontal authority structure. 

Analyzing the emergence of the modern National Cancer Institute requires attention 

to events that involve an interplay between endogenous problem-solving and exogenous 

changes in institutional fields. Contemporary theory—new institutionalism in the 
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sociology of organizations, and process theory in interdisciplinary organization studies—

customarily explain organizational change as the outcome of either exogenous processes 

in institutional fields or endogenous processes of sense-making that cohere at the level of 

individual interaction. I conclude this chapter by showing how a pragmatic process theory 

of organization reconciles these two perspectives by anchoring analysis in the emergence 

of meso-level social orders through the interplay of both exogenous and endogenous 

attempts at problem-solving over time. The aim of this chapter is to show how solutions to 

problems around funding cancer research through contracts allowed the NCI’s 

collaborative virus-cancer research programs to emerge as specific social orders anchored 

in unique scientific-management practices.  

 

ADMINISTRATIVE REORGANIZATION, 1961-1964 

In the early 1960s, very little differentiated NCI from other Institutes in the NIH. 

The majority of NCI’s research funds were allocated to scientists in academia and, 

occasionally, industry, in the form of grants-in-aid.1 These grants were awarded to 

unsolicited proposals that were peer reviewed by committees called Study Sections whose 

members specialized in certain scientific disciplines and then approved by the National 

Advisory Cancer Council. Both Study Sections and the NACC were staffed by consultants 

from outside the NCI. As independent and impartial leaders in their respective fields, 

                                                 
1 Robert Marston, Director, NIH. October 1969. “The organization of medical research in the United States.” 
Paper presented before the Council for International Organizations of Medical Sciences, Geneva, Switzerland 
(NIH Directors’ Files, Box 3, Folder 81. National Library of Medicine, Bethesda, MD). 
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reviewers on Study Sections and the NACC were tasked with ensuring that as much of the 

best cancer research as possible was funded by government grants. 

The NCI also included a thriving community of intramural scientists conducting 

research in laboratories owned and maintained by the federal government. These 

researchers conducted investigations that varied little from their academic peers. Their 

projects were evaluated by their peers inside the NCI. Until the mid-1950s, most of the 

research intramural NCI scientists conducted was investigator-initiated and undirected. 

This changed in 1955, when the NCI established the Cancer Chemotherapy National 

Service Center (CCNSC) as the Institute’s first large-scale collaborative enterprise. The 

CCNSC was an attempt to harness scientific and industry expertise around drug screening 

and clinical trials pioneered during WWII to act as a clearinghouse for testing promising 

anti-cancer compounds submitted by scientists from academia, industry, and the NIH.2 The 

CCNSC comprised extensive networks of intramural scientists, academic clinicians, and 

industry suppliers and was organized around a new approach to moving compounds from 

screening all the way through human trials. As such, the CCNSC demanded an 

unprecedented administrative structure and cutting-edge managerial approaches to 

coordinate drug development and clinical trials. Kenneth Endicott developed these early 

approaches to collaborative research as head of the CCNSC. 

In 1960, Endicott was promoted to Director of NCI from his position as head of the 

CCNSC. As his then-deputy Carl G. Baker recalls,  

                                                 
2 For an extensive history of the CCNSC, see Keating and Cambrosio (2011). 
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While [Endicott] strongly endorsed the support of basic research, he also 
believed the NIH research programs should include directed research target 
programs aimed at solving important disease problems. He brought this 
philosophy to the Directorship of the NCI and would proceed to reorganize 
the NCI to reflect this philosophy. This change was a shift from a largely 
reactive to an added proactive stance on the part of the management style 
of the Institute.3 

The “proactive” management style Baker describes was one he helped pioneer only a few 

years after Endicott appointed him Associate Director for Program. In his first few years 

at the helm, Endicott instituted a number of administrative reforms that developed 

programmed areas of the organization in the image of the CCNSC. This included the 

emerging virus-cancer program, which had cohered around the National Advisory Cancer 

Council’s recommendations on how to distribute a 1959 $1 million special congressional 

appropriation earmarked for virus-cancer investigations. Initially, the working group 

assigned by the NACC concluded that the funds should be used to establish a program 

similarly structured to the CCNSC, e.g., a service providing research resources for various 

scientists in the field.4 This Virus Research Resources Branch (VRRB) was established 

under this model in 1960.  

 Efforts to explore the role viruses played in initiating cancers continued to mount 

in the NCI intramural program. By 1961, the VRRB appeared insufficient to shepherd these 

investigations into vaccine development. Interest in virus-cancer research in the intramural 

program had prompted the establishment of a Laboratory of Viral Oncology whose Chief, 

Ray Bryan, had designs to expand the scope of virus-cancer research in the Institute 

                                                 
3 Carl G. Baker. 2005 “Administrative History of the National Cancer Institute’s Viruses and Cancer 
Programs, 1950-1972.” pg. 23. Retrieved from 
https://history.nih.gov/research/downloads/SpecialVirusCaPrgm.pdf on May 6, 2013. 
4 Ibid., pg. 23. 
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substantially.5 Endicott’s ambitions for the program also surpassed those of the appointed 

head of VRRB, Harvey Scudder. Endicott saw the VRRB as an opportunity to unify 

disparate efforts in the organization under a more comprehensive program structure.6 This 

structure relied heavily upon contracts with private entities and academic scientists to 

expand virus-cancer research, much in the fashion of the CCNSC.  

Federal regulations governing contracts in 1961 were ill-suited to biomedical 

research, as they were originally formulated for the acquisition of routine services and 

resources, such as legal counsel or office supplies.7 The novelty of the contract in federal 

biomedical research created a great deal of ambiguity for scientists and administrators 

attempting to use it to fund collaborative virus-cancer research through the VRRB. Further 

reforms to the administrative structure of the NCI made contracting practices subject to 

local interpretations by moving contracting authority to lower levels of decision-making. 

Ostensibly in conformity with President Kennedy’s injunction to stamp out conflicts of 

interest in government support of businesses, in 1961 Endicott restructured the relationship 

between the National Advisory Cancer Council and the NCI so that the NACC advised on 

scientific and technical rather than administrative matters.8 Consequently, the authority to 

review and approve contracts remained at the level of NCI-assembled internal review 

bodies.9 By 1962, Endicott’s office had centralized contract authorization capacities in the 

                                                 
5 Ibid., pg. 37. 
6 Ibid., pg. 40. 
7 Ibid., pg. 28. 
8 Ibid., pg. 35. 
9 Ibid., pg. 49-50. 
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NCI Office of the Director.10 At the same time, Endicott moved “to utilize senior staff more 

for broad substantive cancer considerations and less for routine issues.”11 Effectively, this 

meant that day-to-day execution of projects was put in the hands of scientists who also 

occupied mid-level administrative positions (sometimes called “scientist-managers”), such 

as laboratory chiefs and project principal investigators (PIs). 

Both of these maneuvers marked substantial breaks in routine practice for resource 

allocation at the NCI. All other projects funded by the NCI through grants required both 

the imprimatur of administrators high in the chain of command at NIH as well as a stamp 

of approval in the form of secondary peer review by the NACC. Endicott’s move to position 

contracting authority solely within the NCI established a decentralized administrative 

apparatus for executing collaborative virus-cancer research that was without precedent in 

federal health agencies. 

The emerging NCI units that utilized the CCNSC model of programmed research 

partially funded by intramurally-managed contracts were grouped together under the 

categorical umbrella of “Collaborative Research.” The most prominent units were 

organized around carcinogenesis, which involved large-scale screening of potentially 

mutagenic compounds, and the Institute’s more loosely coordinated virus-cancer research 

efforts. By 1962, administrators argued that limitations in the NCI’s space allocation and 

ability to hire new scientific personnel would hinder efforts to expand Collaborative 

                                                 
10 Annual Report, National Cancer Institute 1962, Volume I. NCI Program Operations Files (NARA II, 
Record Group 443, UD-WW Entry 4, Box 3). National Archives and Records Administration II, College 
Park, MD: pg. 16. 
11 Baker 2005, pg. 111. 
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Research efforts. Contracts that drew upon outside personnel housed in independent 

laboratories were sold as an efficient solution to these limitations.12 Contracting also made 

space and personnel more flexible, in that they could be hired on a temporary basis per 

program requirements (legally, contracts had to be renegotiated annually). This flexibility 

would soon be touted as a virtue, as Endicott initiated efforts to move NCI management of 

Collaborative Research away from strictly hierarchical forms and toward innovative 

network-based interpretations of systems planning techniques utilized at the National 

Aeronautics and Space Administration (NASA) and the Department of Defense (DOD). 

(These managerial reforms are discussed in the following section.) 

By 1963, the NCI’s growing focus on programmed Collaborative Research had 

drawn attention from high-ranking NIH officials. Noting “considerable difference of 

viewpoint regarding the mission of NIH” among directors of its individual Institutes, 

Endicott began pushing for NIH support for such decentralized programs at the individual 

Institute level.13 This would in essence preserve the new status quo around contracting in 

the NCI, but would open up room for major administrative reform in the other Institutes of 

the NIH. In defense of decentralization, Endicott claimed the traditional chain of decision-

making that stretched through the NIH (and sometimes beyond, to the PHS or Surgeon 

General) stymied the progress of ambitious programs like those included in NCI’s 

Collaborative Research umbrella. He argued that the existing hierarchy often left routine 

                                                 
12 Baker 2005, pg. 43-4. 
13 Kenneth Endicott. November 26, 1963. “Suggested agenda items for the Institute Directors’ Meetings.” 
National Institutes of Health Office of the Director Central Files (NARA II, Record Group 443, UD-06D 
Entry 1, Box 39, Folder 7). 
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decision-making in the hands of administrators too far removed from the everyday 

functions of the Institutes to appropriately assess program requirements: 

The accumulation of these added channels over the years is especially 
pernicious not only because a vast array of decisions are made unrelated to 
program, but further diffusion of efforts away from program emphasis and 
serious delays are created by the massive increase in paper flow which 
results from this operation of Parkinson’s Law.14 

Baker recalls that NIH Director James Shannon soon lent his support to such decentralized 

efforts in NCI Collaborative Research programs, particularly enthused by the managerial 

innovations Baker was cooking up.15 

 Endicott’s own enthusiasm for administrative reform could hardly be contained to 

the Collaborative Research programs. Throughout 1963, Endicott’s office was at work 

restructuring administrative positions in the organization. The major component of this 

restructuring involved creating Associate Directorships further down the administrative 

hierarchy than had previously existed. Where before a single Associate Director in charge 

of each division answered to the NCI Director, there were now Associate Directors for 

each of the major branches or programs within each division. These matrix-style reforms 

accomplished more than a mere proliferation of mid-tier administrators. As NCI Executive 

Officer Robert Learmouth describes them, these reforms marked a significant restructuring 

toward a more project-based, horizontal authority structure in the Institute: 

[T]he Scientific Director, himself, has extensive responsibilities extending 
well beyond his immediate organization. He serves on government-wide 
committees, and directly oversees some contracts as well as coordinating 
activities carried out by the various Associate Scientific Directors. These 

                                                 
14 Ibid., pg. 4. 
15 Baker 2005, 97. 
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taken together make for a far wider “span of control” than is visible on the 
organization chart. The Associate Scientific Directors, themselves, also 
have such horizontal relationships. They are responsible as individuals for 
contract activities, and for their personal laboratory research, as well as for 
coordinating branch level functions which include direct and contract 
research. ….[T]he NCI reorganization proposal represents a fundamental 
change. The intramural research program will no longer be an entity as in 
the past. Labs and clinics will not be located in one major organizational 
component in the old NIH pattern; instead those related to a program area 
are located together.16 

 Just as Endicott had opined that the NIH was unprepared to administer the project-based 

targeted research the NCI was conducting in its Collaborative Research programs, so 

Learmouth objected that the traditional NIH hierarchy was unfit for such innovative 

biomedical efforts. As the NCI Office of the Director struggled to wrest greater autonomy 

in decision-making from line channels that extended through the NIH and above, 

administrators in the Institute forged ahead in designing management techniques that 

would complement a more horizontal administrative structure. 

Endicott’s administrative reforms met with some resistance. In general, the notion 

that biomedical research could be planned or programmed, and that the object of any of the 

National Institutes of Health was to commit resources to targeted research, was uncommon. 

In this respect, goings-on at the NCI sat in tension with NIH leadership and academic 

scientists who viewed the Institutes as granting agencies for investigator-initiated 

science.17 This tension rarely boiled over into outright debate in spaces where extramural 

                                                 
16 December 6, 1965 meeting minutes of the Administrative Review Committee, National Institutes of Health. 
National Institutes of Health Office of the Director Central Files (NARA II, Record Group 443, UD-06D 
Entry 1, Box 4, Folder 10): pg. 3. 
17 See Background Information on the National Institutes of Health for the Wooldridge Committee, Part I, 
January 1964, National Institutes of Health. National Institutes of Health Office of the Director Central Files 
(NARA II, Record Group 443, UD-06D Entry 1, Box 18, Folder 14): pg. 67-68. See also Baker 2005, pg. 
111-113. 
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scientists and NCI scientists and administrators met. Endicott’s administrative changes 

around contract review and approval stoked the ire of influential members of the National 

Advisory Cancer Council. Most notable among these NACC members was Mary Lasker, 

a wealthy philanthropist and lay member of the NACC. Lasker had earned a prominent 

place in cancer research through her personal efforts with the American Cancer Society 

and her extensive political network. An instrumental figure in cancer legislation, Lasker 

would soon prove an enduring opponent of the contracting practices undergirding NCI’s 

targeted research programs. 

 

CONVERGENCE TECHNIQUE, 1965-67 

By the close of 1964, NCI scientists studying viruses and cancer had invested the 

majority of their time, energy, and faith in the pursuit of leukemia viruses. As I will discuss 

in Chapter Three, this decision to focus on viral leukemias was justified based on a growing 

body of evidence that some cancers in mice, fowl, and other animal models could be 

induced by viruses. The promise of a cancer vaccine was also behind NCI leadership’s 

successful push for a special 1964 Congressional appropriation of $10 million for founding 

a virus-cancer program. Scientific and administrative support for a leukemia virus program 

drove Baker to consider this area in developing his novel management approach.  

Planning for a new management approach began with a series of working group 

meetings that drew NCI scientists as well as consultants from the extramural scientific 

community together to discuss four research foci they considered crucial to a successful 
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leukemia virus program. These areas of research included: cause and prevention of human 

leukemia; treatment of human leukemia; studies of animal leukemias and their relations to 

man; and biohazards and containment of leukemia viruses. Members of the eight working 

groups (two per area of research18) met separately, and their leadership convened with an 

NCI-appointed management working group headed by Baker. Their combined efforts 

yielded common operational objectives to be pursued in advancement of each area’s goals, 

and a preliminary management approach for the new Special Virus-Leukemia Program 

(SVLP) established in late 1964.19  

The management approach developed in relation to the SVLP, as well as the Cancer 

Chemotherapy Program, was dubbed the “convergence technique” by Baker and his 

administrative aide, Louis Carrese.20 The convergence technique was inspired by systems 

planning approaches developed in missile programs at the Department of Defense and 

applied to aerospace engineering projects at NASA. This form of systems planning was 

rigidly hierarchical, characterized by a central planning apparatus and strict project 

management timelines. Though the convergence technique retained some of the 

hierarchical structure of systems planning, such as the assumption that projects dispersed 

throughout collaborative programs should travel through discernable benchmarks on the 

way to meeting a central goal, Baker and Carrese’s adaptation was criticized as 

                                                 
18 Working groups were formed for development; testing and monitoring; epidemiology; resources and 
logistics; production; biohazards control and containment; special animal leukemia ecology studies; and 
human leukemia therapy (Baker 2005, pg. 136). 
19 Annual Report, National Cancer Institute 1964-5, Volume I. NCI Program Operations Files (NARA II, 
Record Group 443, UD-WW Entry 4, Box 4).  
20 Carrese, Louis M., and Carl G. Baker. 1967. "The convergence technique: A method for the planning and 
programming of research efforts." Management Science vol. 13, no. 8 (1967): B420-B438. 
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fundamentally lacking the structure and strategic vision of systems planning as developed 

in the DOD and NASA (Rettig 2005: 98). The philosophy behind the convergence 

technique held that these traditional systems planning approaches were ineffective for 

targeted biomedical research and development. This is because the former counted on well-

defined objectives and methods for achieving goals that could be planned at the outset, 

while the latter depended upon basic science that was yet to be discovered. The 

convergence technique was an attempt to adapt systems planning to an enterprise where 

ongoing, discovery-oriented basic science formed the basis of everyday operational 

activities distributed across dispersed laboratories and clinics. The challenge for Baker and 

Carrese was in developing network-based management techniques that could meet the 

challenge of integrating loosely interrelated research projects with open-ended timelines 

and indeterminate tasks and objectives, all of which unfolded in an environment of great 

uncertainty. From a management perspective, curing cancer was not rocket science—it was 

infinitely more complex. 

Nevertheless, NASA remained an influential exemplar for NCI management. The 

convergence technique was meant to embody the spirit of operations research in an 

organization where networks between tasks were too complex and interdependent to be 

modeled ahead of time. Instead of providing a strategic orientation toward specific tasks, 

Baker and Carrese’s approach was focused on supporting scientists whose work was 

assumed to converge over time upon more general program targets, such as developing 

candidate vaccines that could be tested in animal models and then humans. As new 

discoveries were made, they were integrated into the program’s goals. As Baker notes: 
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Systems networks provide the basis for key decisions that must be made for 
a program to progress operationally, i.e., through various Program phases. 
As a program evolves, outputs of program efforts (data or materials) move 
to required sites in the planned program, and flows of information and other 
resources move across the network. The systems approach was a great 
improvement over the earlier grid because inter-relationships could be 
shown, and Program decisions were aided by the systems network. Another 
advantage is that the network allows reiterative visualization of the total 
program, and, if changes are made, the effects on other components can be 
noted more easily.21 

The use of these systems networks, modified to facilitate the indeterminacy of cancer 

research, enabled NCI managers to communicate across projects dispersed among different 

laboratories, branches, or organizations, and to coordinate scientific activities that 

otherwise took place independently from one another. In the SVLP,22 this meant that the 

convergence technique, despite its overtures toward a hierarchical NASA-style matrixing 

structure, in practice supported two attributes Stark finds characteristic of heterarchical 

organizations. First, it encouraged an entrepreneurial managerial attitude toward multiple 

standards of evaluating success. Criteria for measuring progress toward convergence were 

capacious, and could be differently interpreted by scientists and administrators depending 

on their situated understandings of the work being done. The convergence technique was 

designed to coexist alongside undirected basic research as well as directed or targeted 

research.23 Secondly, the convergence technique supported a decentralized administrative 

structure. Because tasks were not mapped out ahead of time, investigators enjoyed leeway 

in initiating new projects based on their judgment of scientific opportunities that would 

                                                 
21 Baker 2005, pg. 125. 
22 The convergence technique was also implemented in the Chemotherapy Program, whose participants 
maintained a similar distance from industry techniques as SVLP scientists did to NASA. For more on 
convergence in the CCNSC, see Keating and Cambrosio 2011, pg. 171-174. 
23 Carrese and Baker 1967, pg. B-437. 
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contribute to the general goal of, for instance, developing a vaccine for leukemias caused 

by viruses. From a management perspective, PIs could maintain discretion over funding 

and managing their projects based on the assumption they would eventually serve the 

ultimate goal of developing vaccines for human leukemias. 

Despite these proto-heterarchical impulses, which followed Endicott’s 

administrative policies for contracting, the convergence technique contained conflicting 

hierarchical approaches to managing the SVLP as a whole. While the convergence 

technique was designed so that the day-to-day decisions that advanced the scientific 

programs forming the backbone of the SVLP were put in the hands of rank and file 

scientists,24 according to the formal plan of the convergence approach, these programs 

would then be coordinated according to overall program goals in service of advancing 

vaccine development.  

In the midst of these conflicting managerial expectations, scientists in the SVLP 

continued to endorse a proto-heterarchical approach to allocating funding. The effect of 

this deviation from the hierarchical ambitions of the convergence technique was that 

decisions around scientific priority were made independently of the formal structure 

represented in the convergence chart. Collaborations continued to “cut horizontally across 

organizational lines” and maintained local autonomy in decision-making in ways that 

Endicott was quick to note conflicted with some of the goals of the convergence 

                                                 
24 Ibid., pg. B-434. 
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technique.25 This primarily involved NCI investigator-initiated collaborations funded 

through contracts negotiated between those two parties and approved by NCI-staffed 

working groups.26 Members of the working groups who were assigned formal oversight in 

practice allowed PIs to determine the direction of program investments without 

impediment. As a 1965 memo from the NCI Science/Management Group admitted, these 

working groups likely did not develop “a detailed knowledge” of the contracts they 

approved in the early years of the SVLP due to the sheer number of contracts they were 

asked to approve.27 This meant that working groups often approved work that might have 

otherwise been flagged as questionable from either a scientific or managerial perspective. 

For example, when a ruling from the Surgeon General put an end to grant-based funding 

for scientists in private industry, collaborators in the SVLP “quickly awarded a contract” 

to Merck vaccinologist Maurice Hilleman to continue work that had been negotiated years 

prior.28  

Despite convergence technique’s gestures toward central coordination and 

command of collaborative efforts in the SVLP, most decisions as to which projects to 

pursue and with whom reflected the priorities of rank and file scientists rather than 

managers or high-ranking administrators. In other words, contracting practices were 

decoupled from the formal management structure of the SVLP. This decoupling between 

                                                 
25 Kenneth Endicott, Director, NCI. June 25, 1965. “Reorganization of the National Cancer Institute.” Memo 
to James Shannon, Director, NIH. National Institutes of Health Office of the Director Central Files (NARA 
II, Record Group 443, UD-06D Entry 1, Box 49, Folder 12): pg. 3. 
26 Annual Report, National Cancer Institute 1965-6. NCI Program Operations Files (NARA II, Record Group 
443, UD-WW Entry 4, Box 4): pg. 494. 
27 Baker 2005, pg. 145. 
28 Ibid., pg. 161. 
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a management approach with hierarchical aspirations and relatively decentralized scientific 

and administrative conduct permeated the SVLP from 1965-7, when the convergence 

technique was supposed to be implemented and refined. As Baker admits, only one-third 

of all scientists involved in the SVLP made a sincere attempt to realize the goals of the 

convergence technique.29  Another one-third half-heartedly implemented management’s 

instructions, and another one-third actively ignored the managerial apparatus the 

convergence technique had erected.  

The convergence technique was meant to organize scientific tasks, administrative 

operations, and program planning in an ascending hierarchy from contracts (which involve 

NCI researchers, contracted parties, and project officers who form the administrative hub 

of these collaborations) to working groups to program segment chairmen. In practice, 

actors at the level of administrative operations (i.e. working group members) merely passed 

along NCI scientists’ often ad hoc justifications for contracts, rather than independently 

reviewing and approving them according to their priority in the convergence scheme. As 

Science correspondent Nicholas Wade would later quip, the convergence technique was 

“regarded as a harmless absurdity by the active scientists in the program.”30 There is 

evidence that researchers were routinely derelict in reporting basic information necessary 

to making informed administrative decisions to project officers, effectively cutting them 

                                                 
29 Gretchen Case. November 20, 1996. Carl Baker oral history interview transcript Part I, pg. 17. Office of 
NIH History Oral History Archive. Retrieved from 
https://history.nih.gov/archives/downloads/Bakerinterview1996.pdf on September 4, 2014. 
30 Nicholas Wade. 1971. “Special Virus Cancer Program: Travails of a Biological Moonshot.” Science 
174(4016): pg. 1311. 
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out of substantive decision-making processes.31 (Some scientists simply refused to show 

up to working group meetings entirely.)32 As working group members would later admit 

to external reviewers, they often felt as if their role was to rubber-stamp decisions that had 

already been made at the contract level, and felt powerless to prevent contracts they found 

questionable from being approved.33 This management from below was rarely questioned, 

as evidenced by a general reluctance to challenge, let alone review in-depth, the contracts 

presented before working groups and program segment chairmen joint sessions. 

Reluctance on the part of a majority of administrators and scientists to follow the 

hierarchical impulses built into the convergence technique effectively maintained the 

decentralized contracting structure that Endicott had erected in the early 1960s. By 1967 

Endicott formally absolved the NCI Scientific Directorate of their role as a second layer of 

peer review for all contracts in the SVLP.34 The Joint Chairmen took over the Scientific 

Directorate’s former role, which effectively kept contract review and approval completely 

within the SVLP. Even Baker, a principal architect of the convergence technique, retreated 

from hierarchical decision-making by 1968 when he argued that the keys to sustaining an 

effective NCI in the face of increasing growth were: “(1) we must drive the decision-

making back into the line channels (this also includes a drastic curbing of our mania for 

                                                 
31 For example, SVLP scientists failed to route meeting minutes to project officers, and sometimes did not 
inform project officers when or where section meetings would be held. February 2, 1967 meeting minutes of 
the Special Virus Leukemia Program. Cancer Chemotherapy Program, 1969-81 (NARA II, Record Group 
443, UD-UP Entry 7, Box 3, Folder 5): pg. 1-2. 
32 June 1, 1967 meeting minutes of the Special Virus Leukemia Program. Cancer Chemotherapy Program, 
1969-81 (NARA II, Record Group 443, UD-UP Entry 7, Box 3, Folder 5): pg. 3. 
33 Wade 1971, pg. 1307. 
34 Frank Rauscher, Associate Scientific Director for Viral Oncology, NCI. November 29, 1967. “Monthly 
Meeting December 7, 1967.” Memorandum to Joint Chairmen, SVLP, NCI. Cancer Chemotherapy Program, 
1969-81 (NARA II, Record Group 443, UD-UP Entry 7, Box 3, Folder 5): pg. 1. 
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committees) and drastically reduce the decision-making taking place in the various ‘staff’ 

channels; and (2) we must drive detailed decision-making down to lower and lower 

echelons.”35  

Given that decentralized contracting practices preserve a level of autonomy in both 

scientific and administrative decision-making unheard of in hierarchical arrangements 

elsewhere in the NCI or NIH, it is no small wonder rank and file scientists preferred to 

maintain the administrative status quo ante in the face of contradictory managerial reforms. 

Another frequently suggested explanation for the reluctance of scientists to participate in 

the full management program of the convergence technique was the incredible amount of 

time managerial tasks took up that could otherwise be spent on research.36 Some NCI 

scientists reported that the majority of their time was taken up by management activities 

required by the convergence technique, leaving only a few scant hours per week to pursue 

their scientific projects.37 Preserving local decision-making around contracts would limit 

the amount of actual coordination and managerial participation required of PIs. 

Despite decoupling between management structures and contracting practices, 

decision-making proceeded as if the NASA-like systems planning approach to which the 

                                                 
35 Baker 2005, pg. 230. 
36 Annual Report, Office of the Director, National Cancer Institute 1967-8. NCI Program Operations Files 
(NARA II, Record Group 443, UD-WW Entry 4, Box 5): pg. 7. 
37 As Frank Rauscher reports: “Approximately 1/3 of my time was devoted to intramural laboratory activities, 
with 2/3 having been devoted to activities not directly concerned with personal participation and/or guidance 
of my laboratory unit. The latter time was spent predominantly on the following: (a) As a member of the 
Science/Management team for the Special Virus-Cancer-Leukemia Program; (b) as project officer on 3 large 
NCI contracts; (c) as a member of the Field Studies Contract Review Committee—and other committees or 
working groups.” Annual Report, National Cancer Institute 1964-5, Volume II. NCI Program Operations 
Files (NARA II, Record Group 443, UD-WW Entry 4, Box 4). National Archives and Records 
Administration, College Park, MD: pg. 1504. 
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convergence technique aspired had motivated most scientific and managerial decisions. I 

address this puzzle—how scientists and administrators in the NCI’s virus-cancer program 

treated decision-making as if developing vaccines were an engineering problem organized 

along tightly bureaucratic controls, despite contradictory administrative and managerial 

structures—in the next chapter. For now, it is worth pointing out that the relationship 

between formal managerial approach and decision outcomes belie the complex and varied 

practices that went into generating and maintaining social order in the SVLP. Specifically, 

the majority of SVLP scientists could ignore or even actively seek to undermine the 

systems planning ambitions of the convergence technique, while nevertheless approaching 

problem-solving from perspectives that produce conduct that seems to align with this kind 

of structure (i.e. consensus). These perspectives are based around local interpretations of 

the SVLP as NASA-like in its goals. Their coherence becomes evident soon after the 

convergence technique was implemented in the NCI. 

 

A NASA FOR CANCER, 1968-71 

In July 1967, the NCI established a Systems and Operations Planning Branch in the 

Office of the Associate Director.38 The NCI justified this new branch based on the need to 

better coordinate collaborative research enterprises like the SVLP (which, with the addition 

of a Solid Tumor Virus Segment, was renamed the Special Virus Cancer Program, or 

                                                 
38 John H. Kelso, Executive Officer, PHS. July 14, 1967. “Reorganization of the Office of the Associate 
Director for Program, National Cancer Institute.” Memo to William H. Stewart, Attorney General. National 
Institutes of Health Office of the Director Central Files (NARA II, Record Group 443, UD-06D Entry 1, Box 
49, Folder 12). 
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SVCP, in 1968). For Carrese and Baker, the proper management of collaborative research 

in NCI prescribed not only a managerial approach that adapted systems planning to open-

ended biomedical inquiry. It also involved particular understandings of the relationship 

between basic and applied research: 

The applications of the Convergence Technique [in the Cancer 
Chemotherapy Program and SVLP] were made by treating research as a 
continuum. This seems desirable if the full range of biomedical research 
activities is considered, particularly when mission-oriented or problem-
solving research involving a wide range of research activities is attempted.39 

The research continuum Carrese and Baker spoke of blurred distinctions between basic and 

applied science around certain activities, such as inquiry into animal models for viral 

oncogenesis. Yet it also implied that the relationship between basic and applied science 

was linear—that applications would proceed from discoveries made in the laboratory.  

 This linear model of the relationship between basic and applied science was 

common in the Cold War period. In government-sponsored research, the linear model was 

popularized by Vannevar Bush, who in 1945 famously argued in favor of a National 

Science Foundation on the assertion that basic science discoveries would yield the kinds 

of technological innovations that would serve the national interest (Calvert 2004). The 

Manhattan project exemplified such an approach to the relationship between basic and 

applied science in Bush’s time. In the Cold War era, NASA’s Project Apollo was taking 

its place in the public imaginary. 

                                                 
39 Carrese and Baker 1967, pg. B-436. 



66 

 

 

 

 While administrators like Endicott and Baker had self-consciously pursued 

approaches to unifying basic and applied science based on the management techniques 

used by NASA to develop Project Apollo, the idea of a “moon shot” for cancer was 

appropriated by actors external to the NCI. As Richard Rettig (2005) recounts, the moon 

shot discourse was introduced into public discussion in late 1968, when Mary Lasker, 

inspired by a book by physician Solomon Garb, adopted the analogy with gusto. Lasker 

argued to her friends in Washington that cancer was a problem worth pursuing with the 

same vigor as efforts to put a man on the moon. With sufficient money and planning, Lasker 

and her supporters urged President Nixon, the US government could achieve a similar feat 

in curing cancer (Rettig 2005: 79). Lasker’s moon shot narrative rested on analogies to 

political will and national glory in the space race. What this narrative lacked was any 

concrete sense of how a NASA-style approach to curing cancer might be enacted in a 

scientific research organization. 

 The content of external notions of a moon shot or NASA-like approach to cancer 

research were less coherent than the understandings of the NCI as a “NASA for cancer” 

that had developed through administrative and managerial efforts between 1964-1967. As 

discussed in the previous section, NCI interpretations of a NASA-like approach hinged 

upon issues of how to ensure successful collaboration that advanced toward medical 

breakthroughs while accommodating the stark differences in available knowledge base 

between enterprises like the SVLP and Project Apollo. NCI administrators and scientists 

interpreted their work in relation to how appropriately they felt the NASA model helped 

them solve the problems of collaboration they faced. This included issues of whether to 
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fund targeted projects with grants or contracts, or the level at which decisions about which 

projects to pursue and how they related to the Institute’s goals took place. It was uncommon 

that such discussions extended beyond the NCI, let alone as far up the Executive Branch 

as the President.  

 From the perspectives of NCI administrators, NASA provided a model for how to 

use contracts to organize scientists from within the NCI as well as outside the organization 

into long-term, large-scale collaborative programs oriented toward a central mission. In 

addition to the instrument of contracts, the magnitude of the feat—curing cancers as 

equivalent to putting a man on the moon—was prominently featured in NASA talk at the 

NCI. As Robert Huebner, prominent SVCP researcher, remarked:  

The attack we envision on basic etiology and prevention of cancer cannot 
be mounted unless we can think and operate along “Big” science targeted 
NASA-like lines. Many of those (including myself) who have been 
immersed in studies of this problem for many years believe that, like the 
moon landings, control of cancer can be achieved. It seems equally clear to 
us that if this is to be accomplished, it can only be done with an effort 
comparable but not equal to moon shot proportions. We think the effort, 
viewed in any context, should be worth several hundred million dollars. The 
talent needed in this effort is available and eager; all that is lacking is the 
will and support of the Administration.40 

While Huebner’s statement taps into the same public imaginary as Lasker’s (and toward 

the same purpose—securing a larger budget for the NCI at a time when federal programs 

were throttled by the 1968 Expenditure Control Act), his appreciation of the “’Big’ 

science” necessary to execute a NASA-like attack on cancer showed a deeper engagement 

with the organizational requirements such a plan entailed. 

                                                 
40 Baker 2005, pg. 276. 
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As discussed in the previous section, NCI administrators were skeptical of the strict 

matrix-style organization used in Project Apollo, and preferred instead to distribute 

decision-making to rank and file scientists wherever possible. They balked at the 

implication that curing cancer was merely a problem of engineering, insisting that support 

for basic science was just as important to realizing the NCI’s mission as support for targeted 

research and development. Additionally, NCI administrators sought to maintain structures 

for grant-funded basic science in the same organization, allowing for very different 

evaluative standards to coexist in the same bureaucratic units. As Baker argued: 

The criteria for evaluating the two areas [grants and contracts] were 
different, and the responsibilities placed on the program leaders in the 
former area were heavy... The measure of success in the contract funded 
areas was whether the contracts were moving the overall program toward 
the defined objectives, as well as whether progress in extending basic 
knowledge was achieved. To manage targeted research programs 
effectively, it was thought that considerable authority (“power”) had to be 
given to those who were charged with responsibilities to execute the 
programs... Moreover, the various contract efforts must be integrated within 
the total program, a situation not required with the projects in the grants 
area.41  

In sum, NCI administrators used NASA as a symbol for directing collaborative research 

with grandiose goals, but were self-conscious and explicit about how a NASA-like 

approach was limited in supporting the kinds of scientific practices necessary to achieving 

cancer cures. 

 By 1969, the public discourse on a moon shot for cancer had achieved greater 

coherence and specificity thanks to the efforts of Lasker’s “grass roots” Conquest of Cancer 

                                                 
41 Ibid., pg. 280. 
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organizations. Yet these exogenous understandings implied an organization for cancer 

research most NCI scientists and administrators found anathema to the kind of science they 

pursued. Under the banner of the Panel of Consultants on the Conquest of Cancer, Lasker 

and her confidantes proposed that the NCI be made an autonomous agency that reported 

directly to the President. This administrative structure mimicked the relationship between 

NASA and the Executive Branch, and reflected an increasing lack of public confidence in 

the NIH (Rettig 2005:93-4). According to the Panel, an autonomous NCI with its own 

budget would be better resourced and better positioned to rapidly pursue the most 

promising leads in cancer research without being burdened by the bureaucracy of the NIH. 

Left to its own devices, argued Cancer Crusader and Congressional Representative John 

Rooney in a concurrent resolution that passed in the House in 1970, such an agency could 

conquer cancer in time for the nation’s 1976 bicentennial celebrations.42 

 NCI administrators and scientists struck back, arguing that making the NCI an 

autonomous agency would sever important ties scientists had formed across other Institutes 

in the NIH. Removing NCI from NIH would “tend to be counter-productive by removing 

cancer research from the mainstream of biomedical research on which it is so dependent. 

The major limiting factor in solving the cancer problem is a lack of sufficient knowledge 

in an extremely complicated area. Therefore, there is a strong need for continuing input 

from a wide variety of scientific disciplines and efforts.”43 As Baker (who succeeded 

                                                 
42 This goal was almost universally regarded as dubious by cancer scientists in the NCI. See Edward A. 
Beeman. 2005. “Robert J. Huebner, M.D.: A Virologist’s Journey.” Unpublished manuscript. Retrieved from 
https://history.nih.gov/research/downloads/HuebnerBiography.pdf on September 15, 2015: pg. 423. 
43 February 2, 1971. “Justification for mounting an expanded cancer research program within NIH rather than 
establishing a separate cancer authority reporting to the president.” Internal memo. National Institutes of 
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Endicott as NCI Director in 1969) pointed out, removing NCI from NIH was publicly 

opposed by most major cancer research organizations, with the exception of Lasker’s 

American Cancer Society.44 As NCI’s Scientific Director of General Laboratories and 

Clinics Jesse Steinfeld, opined before Congress, Lasker’s articulation of a moon shot was 

unrealistic, promising quick results that could be guaranteed by neither the state of the 

science nor by the scientific community’s best efforts to organize.45  

Conflicts over the moon shot were based on disagreements over where and how 

drawing analogies between NASA and a national cancer effort were appropriate. These 

distinctions became more urgent as legislation for a national cancer effort moved through 

Congress in 1970. NCI scientists were “concerned that Congress and the public should not 

be misled to believe that the cancer field is at a stage where the major theoretical problems 

have been resolved and where a ‘Manhattan project’ or ‘NASA man on the moon’ approach 

would guarantee success.”46 They lamented “there is an insufficiently clear statement about 

the intent of [proposed cancer legislation]; is Congress to believe that it can buy a product 

that requires only to be manufactured or is Congress to believe that this is an investment in 

a worthy venture that may or may not yield the specified goal of conquering cancer?”47 

                                                 
Health Office of the Director Central Files (NARA II, Record Group 443, UD-06D Entry 1, Box 94, Folder 
2). 
44 Baker 2005, pg. 304-5. 
45 Ibid. 
46 Council of the NCI Assembly of Scientists to NCI Director. March 5, 1971. “Analysis of S.4564 by the 
Council of the NCI Assembly of Scientists.” Memo to Carl Baker, Director, NCI. National Institutes of 
Health Office of the Director Central Files (NARA II, Record Group 443, UD-06D Entry 1, Box 29, Folder 
13): pg. 1. 
47 Ibid., pg. 3 (emphasis original). 



71 

 

 

 

Lasker’s National Panel of Consultants countered in congressional testimony that they 

intended any parallels with Project Apollo to be administrative and not scientific: 

You will hear the criticism made that the analogy to the splitting of the atom 
or the space program (where independent agencies were given the job) is 
not valid because we do not have the basic scientific knowledge in cancer 
that we had in those fields, and therefore this program is not a program of 
engineering implementation of existing knowledge as those programs were. 
…The valid analogy is not the scientific analogy but the organizational 
analogy. The cancer program, in order to succeed, needs the same 
independence in management, planning, budget presentation, and the 

assessment of progress that those programs needed, and in those respects 
the independent authority analogy is a valid one.48 

Despite the Panel’s insistence to the contrary, NCI scientists and administrators continued 

to interpret their calls for a moon shot as predicated upon scientific and engineering goals 

that misapprehended the state of basic cancer science.49 

NCI administrators and scientists would continue to talk past the Panel on these 

matters despite agreement that more rapid progress against cancer was better ensured by 

extracting administrative decision-making at NCI from the byzantine bureaucracy of the 

PHS. It is understandable that NCI administrators would balk at any external attempt to aid 

in efforts to expedite administrative reform in the Institute, as external involvement 

threatens loss of autonomy over the direction these reforms may take. We should also not 

discount the role personal animosities between Lasker and Baker that emerged around the 

former’s ongoing criticisms of contracting practices may have played in setting an enduring 

                                                 
48 Testimony of members of the National Panel of Consultants on the Conquest of Cancer before Senate 
Health Subcommittee. March 10, 1971. National Institutes of Health Office of the Director Central Files 
(NARA II, Record Group 443, UD-06D Entry 1, Box 14, Folder 3): pg. 12-13 (emphasis original). 
49 Robert Huebner. September 15, 1971. “Cancer Conquest Program.” Memo to Edward David, Leonard 
Laster, Robert Marston, Carl Baker, and James Shannon. National Institutes of Health Office of the Director 
Central Files (NARA II, Record Group 443, UD-06D Entry 1, Box 93, Folder 6). 
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tone for interactions between the Panel and NCI administrators. But it is also possible that, 

even given general agreement over the NASA model’s applicability to organizational 

rather than scientific problems, NCI administrators and scientists had vastly different 

understandings of what a moon shot for cancer would look like in practice. Given that 

NCI’s previous attempts to implement NASA-inspired reforms required extensive 

modifications to systems planning that nevertheless resulted in rampant decoupling 

between the formal management apparatus and contracting practices in collaborative 

programs, it made sense that NCI actors would greet fresh attempts to implement such 

reforms with skepticism. NCI actors’ continued insistence that a moon shot was naïve and 

bound to fail even if used solely to buttress administrative reforms the Institute had 

supported for a decade is understandable when one takes into account their experiences 

attempting (only partially successfully) to implement similar strategies on multiple 

occasions throughout the 1960s. 

The moon shot debates between NCI and the Panel of Consultants were ultimately 

resolved by fiat with the passage of the National Cancer Act of 1971. Richard Rettig (2005) 

has expertly recounted the political and legal machinations that led to the Act, paying 

particular attention to the role Mary Lasker and her connections in Congress played in 

making such legislation possible. The NCI’s perspective on these legislative processes are 

infrequently analyzed, though the consequences of the Act were sometimes far-reaching. 

The most immediate consequence was a dramatic increase of funding for research, which 

was concentrated in the NCI. This funding was meant to expand a National Cancer Program 

(NCP), which integrated researchers in the academy, industry, and health care 
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organizations around strategies spearheaded by the NCI. To better support this expanded 

role, the NCI was elevated to bureau status within the PHS. Though the NCI was still 

formally one of the National Institutes of Health, its bureau status meant the Institute 

submitted its budget directly to the President for approval rather than going through 

traditional NIH line channels. Additionally, the NCI Director was made a presidentially-

appointed position. 

 As Rettig notes, the creation of a National Cancer Program involved an attempt to 

wrest some discretion over cancer research programs from NCI administrators (in 

particular, the Director) by giving the National Cancer Advisory Board (NCAB) a more 

active role in resource allocation and program planning (2005:297). NCAB, which replaced 

the NACC, was from its inception treated as a “Board of Directors” for the NCI. 

Comprising presidentially-appointed lay and scientific members, NCAB not only enjoyed 

final approval over funding, but could also investigate any aspects of the NCI its members 

saw fit. Whereas the NCI could accommodate its expanding bureaucratic responsibilities 

as the hub of the National Cancer Program with minimal disruption by adding new 

administrative offices, the changed status of NCAB implied more fundamental changes to 

administrative practices around resource allocation. NCI scientists and administrators now 

had to reckon with NCAB members’ varying understandings of targeted research as they 

impinged upon their ability to plan and fund collaborative research in programs like the 

SVCP. 
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MANAGING A NATIONAL CANCER PROGRAM, 1972-1975 

 As the head of the National Cancer Program, the NCI was required to develop a 

strategic plan for the nation’s cancer research that integrated all relevant parties, from 

academic and industry researchers to medical providers, public health agencies, and citizen 

activist groups. Baker had anticipated a dramatic expansion of NCI’s responsibilities as a 

federal agency when the National Cancer Act was still being kicked around in Congress, 

and so was prepared to spearhead the formulation of a National Cancer Plan in the NCI’s 

first fiscal year following passage of the Act. Baker began planning in earnest in March of 

1971. 

Baker sought to translate the skills he had learned developing and implementing 

the convergence technique to his responsibilities in orchestrating the National Cancer Plan 

as NCI Director. The National Cancer Plan posed a greater logistical challenge than the 

Institute’s management apparatus, since it required coordination and cooperation among 

actors from diverse organizations beyond the NCI. Between March and August of 1971, 

Baker spearheaded planning efforts for a National Cancer Plan in the NCI. Baker’s 

determination to keep scientific input forefront in the planning process resulted in a split 

structure for the National Cancer Plan: a Research Strategy that addressed the scientific 

needs for developing cancer cures, and an Operational Strategy that mapped the 

organizational requirements for managing a doubled budget between 1973-1976 (from 
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$508 million to $1 billion) and coordinating efforts across an entire national network of 

cancer researchers, clinicians, and community actors.50  

In October 1971, Baker brought these plans to an expanded assembly of 250 

extramural scientists at the Arlie House Conference Center in Warrenton, Virginia. These 

scientists were tasked with fleshing out the priorities Baker had built into the Research 

Strategy, and hashing out the management, information, and training needs included in the 

Operational Strategy. Over the next four months, NCI administrators and these 250 

extramural scientists developed a Strategic Plan for the National Cancer Program oriented 

around the ultimate goal of “develop[ing], through research and development efforts, the 

means to significantly reduce the incidence, morbidity and mortality of cancer in man.”51 

This goal was broken down further into seven Objectives, each with a number of 

Approaches comprising a greater number of Approach Elements, each supported by Project 

Areas made up of many individual scientific Projects. This orientation to planning was 

represented in the following schematic: 

                                                 
50 Baker 2005, pg. 311-14. 
51 National Cancer Institute. October 24-29, 1971. “National Cancer Plan Approaches Session: Guidance 
Material.” First planning session, Arlie Conference Center, Warrenton, Virginia. National Institutes of Health 
Office of the Director Central Files (NARA II, Record Group 443, UD-06D Entry 1, Box 93, Folder 6). 
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Figure 2.1: National Cancer Program Strategy Hierarchy. Figure I-4 in 
“National Cancer Plan Operational Plan FY 1976-1980” (August 1974).52  

Despite the apparently hierarchical nature of this planning schematic, NCI administrators 

insisted its “structure must not constrict the flexibility and adaptability of program 

                                                 
52 National Institutes of Health Office of the Director Central Files (NARA, Record Group 443, UD-06D 
Entry 1, Box 95, Folder 2): pg. I-9. 
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operations.”53 Rather, the hierarchical schematic maintained focus on the ultimate goal of 

the nation’s cancer research efforts while allowing thousands of researchers in various 

organizations to pursue independent projects that would eventually contribute to this aim. 

In this sense, the National Cancer Plan resembled the development of the convergence 

technique in the SVCP. 

In the interest of transparency, NCI staff did not participate in meetings among the 

assembled extramural scientists that determined the Approaches the National Cancer 

Program would use to meet the NCP’s objectives.54 Two problems quickly presented 

themselves when extramural scientists were asked to participate in detailed planning for 

cancer research. First, it became evident that many scientists disagreed about which 

projects were highest priority.55 Second, extramural scientists’ disagreements proliferated 

in number and degree the further down the planning hierarchy they were asked to comment. 

As Baker remarked, it appeared these scientists lacked a basic orientation to planning and 

coordinating collaborative research that was familiar to NCI scientists and administrators 

as a matter of course: 

These outstanding investigators had no difficulty understanding the overall 
Goal and Objectives nor the Project Areas designation (generally 
corresponding to grants), but they had some difficulty understanding 
Approaches and Approach Elements. This difficulty appears to derive from 
the lack of experience in dealing with blocks of research efforts of the size 

                                                 
53 John H. Schneider, Scientific and Technical Information Officer, NCI. September 1972. “Summary of 
Project Areas Proposed for the National Cancer Plan.” National Institutes of Health Office of the Director 
Central Files (NARA II, Record Group 443, UD-06D Entry 1, Box 94, Folder 7): pg. A-3. 
54 Baker 2005, pg. 344. 
55 NCI Planning and Analysis staff collected information from scientists during the planning conferences at 
Arlie House as well as from a follow-up survey conducted by JRB Associates, Inc. that reflected variation in 
how scientists ranked many Approaches, especially those more distant from basic research (e.g. cancer 
control efforts). See Baker 2005, pg. 354-5. 
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larger than grant proposals. … The concepts of Approaches and Approach 
Elements developed by NCI staff grew out of experience of preparing NCI 
budget justifications where larger blocks of cancer research efforts had to 
be described and justified to the Bureau of the Budget staff, the White 
House staff, and the Congress. The Approaches would form the basis for 
the broad research thrusts or major programmatic efforts aimed at achieving 
the Objectives. Understanding Approaches and Approach Elements was 
very important since each Panel under leadership of the Chairman was to 
discuss, and modify if required, the suggested Approaches and Approach 
Elements before the Project Areas under each Approach were considered.56 

Despite these problems, the NCI Office of the Associate Director for Program 

Planning and Analysis used the Strategic Plan developed during the Arlie House 

conferences as the basis for an Operational Plan issued in 1974 that would ostensibly guide 

researchers’ and policymakers’ decisions around short-term management and long-term 

planning. Louis Carrese spearheaded this project along with other NCI administrative staff. 

The focus of the Operational Plan was on developing “balanced coverage of the total 

research system; new modes of operation; information systems needs; peer review 

procedures; research data utilization; coordinated efforts; and training goals.”57 Though a 

great amount of time and effort was put into developing the Operational Plan between 

1973-4, it was never adopted in practice, neither by NCI scientist-managers nor external 

organizations.58 

Prior to NCP planning sessions, Baker had argued that the NCI’s role in the 

National Cancer Program necessitated a managerial approach similar to the one already in 

place in the NCI’s collaborative research programs:  

                                                 
56 Baker 2005, pg. 317-8. 
57 Baker 2005, pg. 321. 
58 Baker 2005, pg. 360. 
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The managerial apparatus or system required must be an adaptive 
organization that can respond quickly to unforeseen opportunities and 
problems. It must insure continual revision of the program plan and 
operations as new information is generated, received, analyzed, and acted 
upon. Organizational adaptability also requires faster decision making; this 
demands that the use of committees must be restricted to review of broad 
program activities and that detailed decision making and review must be 
decentralized, while major decision making and allocation of major blocks 
of resources remain centralized. For these reasons and to insure the best use 
of senior cancer R&D managers, much of the work will need to be carried 
out through a system of lead contractors who will manage segments of the 
program, including major subcontracting efforts.59 

Baker’s position on management of the NCP evolved alongside the planning effort that 

took place in late 1971 and early 1972. In turn, Baker and other NCI administrators’ 

understandings of targeted research management were altered by their role in the broader 

NCP planning enterprise. For example, the NCP enlarged the administrative duties of the 

SVCP by increasing the number of projects that could be funded and contracts that would 

be managed. In response, the Program developed a Viral Oncology Administrative Office 

responsible for “total financial management” of all SVCP projects.60 This office wrested 

some control over contract administration from SVCP PIs, bringing contracting practices 

into closer alignment with the expectations of the NCP Strategic Plan and the convergence 

technique (ironically, on the eve of the latter’s demise). 

 In May 1972, Baker was informed he would be replaced by the first presidentially-

appointed NCI Director, Frank Rauscher, Jr. Rauscher, who had also enjoyed a long tenure 

in the NCI’s virus cancer programs, continued to support the NCI’s decentralized 

                                                 
59 Carl Baker, Director, NCI. February 2, 1971. “An expanded research and development program on cancer.” 
Draft report. National Institutes of Health Office of the Director Central Files (NARA II, Record Group 443, 
UD-06D Entry 1, Box 14, Folder 3). 
60 National Cancer Institute Annual Report 1972-1973. “Summary Report, Office of the Associate Scientific 
Director for Viral Oncology.” Division of Cancer Cause and Prevention, Volume III: pg. 782. (Archive.org.) 
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administrative efforts in its collaborative programs, though the convergence technique was 

quietly abandoned during his directorship. Yet Rauscher could not shake criticism of the 

NCI’s contracting practices emanating from the Secretary of the Department of Health, 

Education, and Welfare, which had been building since the 1969 Sisco Report.61 The Sisco 

Report formally recommended total centralization of NCI contracting practices in the 

Office of the Director, NIH, so that all contracting functions would travel through line 

channels between the Institutes, per pre-Endicott protocol. NCI administrators had stood 

their ground against the Report’s recommendations, insisting that, though DHEW and NIH 

were welcome to set broad policies for contracting, control of actual contracting functions 

should remain close to the project PIs who administered them in the Institute.62 In the 

interim, NCI administrators and scientists maintained the status quo ante of decentralized 

contracting practices, a position Baker had interpreted as legally supported by the National 

Cancer Act of 1971 which elevated NCI to bureau status in the PHS.63  

 NCI’s bureau status created ambiguity over line channels between NCI and NIH, 

as it suggested the NCI might be of parallel rather than subordinate status vis-à-vis the 

NIH. As Endicott’s success in implementing and defending decentralized contract 

                                                 
61 The Sisco Report was initiated based on grievances arising from within NIH. Combined with long-standing 
external critiques of expensive contract initiatives in both NCI and the National Heart Institute, the Secretary 
of DHEW found these complaints warranted the largest-scale investigation of NIH contracting to date. See 
April 1969. “Review of Research Contract Management at National Institutes of Health (Sisco Report).” 
National Institutes of Health Office of the Director Central Files (NARA II, Record Group 443, UD-06D 
Entry 1, Box 127, Folder 9). 
62 James W. Schriver, Chief, Management Survey and Review Branch. May 8, 1969. “Research Contract 
Management at National Institutes of Health.” Memo to Associate Director for Administration, NIH. 
National Institutes of Health Office of the Director Central Files (NARA II, Record Group 443, UD-06D 
Entry 1, Box 127, Folder 9). 
63 Carl Baker, Director, NCI. January 13, 1972. “Status Report #6: National Cancer Program.” Memo to 
Robert Marston, Director, NIH. National Institutes of Health Office of the Director Central Files (NARA II, 
Record Group 443, UD-06D Entry 1, Box 94, Folder 7). 
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administration in the face of criticism from the NACC and Congress attests, this kind of 

structural ambiguity was not necessary to maintain contracting practices in the NCI’s 

collaborative research programs. Yet it provided additional ammunition for NCI 

administrators who felt the need to defend a dramatic expansion in funds for virus-cancer 

research in light of the need to coordinate interdisciplinary, multi-institutional research 

efforts as part of the National Cancer Program.64 It also very decisively shut down Lasker’s 

renewed efforts to put the NCAB in control of individual contract approvals during the new 

Board’s inaugural meeting in March 1972.65 

Despite continued criticism of the NCI’s contracting practices, there had long been 

arguments in favor of the Institute’s decentralized contracting authority as a more efficient 

means for funding targeted projects.66 In 1973, a series of external reviews commissioned 

to scrutinize contracting at NCI and NIH spoke approvingly of the NCI’s system for 

administering contracts. A review commissioned by the President found that the NCI’s 

autonomy was appropriate given the Institute’s role in leading the National Cancer 

Program, and lauded NCI contracting practices as improving participation in the national 

effort from private industry.67 As a separate 1973 congressional review of NIH contracting 

                                                 
64 National Cancer Institute Annual Report 1972-1973. “Summary Report, Office of the Associate Scientific 
Director for Viral Oncology.” Division of Cancer Cause and Prevention, Volume III: pg. 782. (Archive.org.) 
65 Baker 2005, pg. 360. 
66 One study by the Comptroller General found that centralized contracting administration utilizing traditional 
line channels through the NCI and NIH caused unnecessary delays of 1-1/2 months, primarily due to 
duplication of administrative efforts. See Comptroller General. March 5, 1971. “Administration of Contracts 
and Grants for Cancer Research.” Report to the Committee on Labor and Public Welfare, United States 
Senate. National Institutes of Health Office of the Director Central Files (NARA II, Record Group 443, UD-
06D Entry 1, Box 96, Folder 11). 
67 April 1973. “Proposed Report: President’s Review of the Administrative Processes of the National Cancer 
Program.” National Institutes of Health Office of the Director Central Files (NARA II, Record Group 443, 
UD-06D Entry 1, Box 95, Folder 1). 
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practices argued, increases in contract research also reflected the success of public pressure 

on Congress to fund goal-oriented research.68 Nevertheless, external reviewers continued 

to struggle with how decentralized contract approval and administration was in the NCI’s 

collaborative research programs, and often supported the use of contracts contingent upon 

the NCI’s willingness to make concessions toward a more traditional hierarchy of 

administrative control between NIH and NCI.69  

Not all administrators in the NIH favored the use of strict line channels for contract 

administration. By 1975, some administrators had begun to accept that the NIH might be 

“moving away from vertical administration toward more horizontal and consultative styles 

of management because of growing size and complexity of modern organizations and the 

involvement of individuals and groups outside the organization in its affairs.”70 They 

admitted that decentralization of administrative authority was more efficient, even as it was 

“philosophically and pragmatically opposed to the ‘speaking with one voice’ or vertical 

administration which the Office of Assistant Secretary for Health appears to sponsor and 

represent.”71 Furthermore, the NIH admitted that Institute administrators tended to seize 

even greater autonomy than was originally intended by the NIH’s efforts to decentralize 

                                                 
68 Surveys and Investigations Staff, House Appropriations Committee. January 1973. “A Report to the 
Committee on Appropriations, U.S. House of Representatives, on Research Programs Funded through 
Contracts rather than Grants, National Institutes of Health, U.S. Department of Health, Education, and 
Welfare.” National Institutes of Health Office of the Director Central Files (NARA II, Record Group 443, 
UD-06D Entry 1, Box 128, Folder 2). 
69 February 14, 1973. “Report of the NIH Program Mechanisms Committee.” National Institutes of Health 
Office of the Director Central Files (NARA II, Record Group 443, UD-06D Entry 1, Box 20, Folder 1). 
70 Briefing documents on the National Institutes of Health for Donald Frederickson, Director, NIH. 2005 
(circa 1975). National Institutes of Health Office of the Director Central Files (NARA II, Record Group 443, 
UD-06D Entry 1, Box 43, Folder 7): section A-5. 
71 Ibid. 
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authority, with Institute directors treating what few centralized authorities the NIH retains 

over Institute functions as merely advisory rather than authoritative.72 By 1975, there 

seemed to be an air of inevitability about decentralized, contract-funded programs at the 

NCI. 

Though some administrators were warming up to NCI’s distinctive branch of 

contracting practices because they promised greater efficiency in managing the 

increasingly complex organization, many extramural scientists remained skeptical of the 

use of contracts. These scientists continued to insist that only certain types of science 

(directed or targeted) were appropriately funded by contracts, and that funding basic 

research through contracts was always inappropriate as it undermined peer review and free 

inquiry. In the process, they drew distinctions between basic science and directed or 

targeted research based on the assumption the latter did little to contribute to basic 

knowledge.73 Extramural scientists’ assumptions about basic science, targeted research, 

and contract funding stood in stark contrast with the opinions shared by NCI scientists in 

the Virus Cancer Program (formerly SVCP) who argued their contract-funded and targeted 

research had led to fundamental interventions in basic knowledge. As I show in Chapter 

Three, a general reluctance to impose uniform distinctions between basic, applied, and 

targeted science in the VCP allowed for greater flexibility in pursuing basic research leads 

                                                 
72 Ibid. 
73 Surveys and Investigations Staff, House Appropriations Committee. January 1973. “A Report to the 
Committee on Appropriations, U.S. House of Representatives, on Research Programs Funded through 
Contracts rather than Grants, National Institutes of Health, U.S. Department of Health, Education, and 
Welfare.” National Institutes of Health Office of the Director Central Files (NARA II, Record Group 443, 
UD-06D Entry 1, Box 128, Folder 2): pg. 29-30. 
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than extramural scientists imagined possible in a directed research program (the most 

notable example being Huebner’s work on the oncogene theory).  

That contracting in NCI’s collaborative research programs had become a lightning 

rod for varied controversies reflected some resentment among extramural scientists that 

such a substantial share of the Institute’s growing budget was allocated to projects 

conducted under the discretion of intramural NCI scientists. Between 1961-1975, the NCI’s 

annual appropriations increased over six-fold.  

 

 

 

Figure 2.2: NCI appropriations, 1961-1975.74  

                                                 
74 Adapted from briefing documents on the National Cancer Institute for Donald Frederickson, Director, NIH. 
National Institutes of Health Office of the Director Central Files (NARA, Record Group 443, UD-06D Entry 
1, Box 43, Folder 7): pg. 2. 
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These increases occurred even through the lean years of Nixon’s early administration. 

Direct operations at NCI grew at a pace that far outstripped extramural grant awards, with 

the latter increasing eight-fold and the former only five-fold. At the decade’s halfway mark, 

NCI administrators were optimistic that funding would continue to flow toward targeted 

programs like the VCP. In fact, they anticipated a doubling of funding for virus-cancer 

efforts in the NCI between 1976-1980.75 This positivity would be short-lived, as responses 

to problems stoked by external criticisms would soon turn the tides against contract-funded 

targeted research at NCI.  

 

DECLINE, 1976-8 

 By 1976, conflicts over contracting that had been fomenting for over a decade 

finally came to a head around the controversial practice of using contracts to fund basic 

cancer research. In 1976, the NCI debuted a new funding mechanism, the Cancer Research 

Emphasis Grant (CREG), in an attempt to compromise between collaborative programs’ 

needs for basic knowledge on specific topics and extramural scientists’ belief that basic 

science should be funded solely by grants. Approved in 1975, the CREG was meant to 

ensure that “the contract mechanism will no longer be used to support best effort, basic 

research projects in which NCI does not need to provide frequent direction and control.”76 

                                                 
75 National Cancer Program. August 1974. “Operational Plan FY 1977-1981.” National Institutes of Health 
Office of the Director Central Files (NARA II, Record Group 443, UD-06D Entry 1, Box 95, Folder 2): pg. 
II-12. 
76 National Cancer Program. “1975 Annual Plan for FY 1977-1981.” National Institutes of Health Office of 
the Director Central Files (NARA II, Record Group 443, UD-06D Entry 1, Box 95, Folder 3): pg. lv. 
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CREGs were published solicitations for research projects that targeted specific gaps the 

NCI felt needed to be addressed. CREGs “designate the research desired, but approaches 

and methodology are left to the creativity of the extramural scientists who apply.”77 The 

rise of CREGs justified leveling-off trends in contract funding at the NCI, which in the first 

half of the decade had grown to exceed contracting efforts in all other NIH Institutes 

combined.78 

In the Virus Cancer Program, contracting practices had been profoundly questioned 

since the 1973 Zinder Report (see Chapter Three). In November 1975, administrators in 

the VCP initiated a radical reorganization of the program that separated operations into an 

intramural Viral Oncology Program (VOP) and a contract-funded Virus Cancer Program.79 

The newly constituted VOP focused primarily on emerging trends in molecular biology 

and pursued basic science projects with little immediate bearing upon the targeted goal of 

developing vaccines against human cancers caused by viruses. While intramural scientists 

in the VOP were expected to continue managing many of the projects in the VCP, the 

radical administrative separation between the two units did not bode well for their active 

participation given the history of decoupling observed in the SVCP era under the 

convergence technique. Indeed, it marked the beginning of the end of directed virus-cancer 

research in this period, as the VCP was gradually dismantled after 1975. 

                                                 
77 National Cancer Institute Annual Report 1975-1976. Division of Cancer Research Resources and Centers, 
Volume V: pg. 4. Archive.org. 
78 National Cancer Institute Annual Report 1975-1976. Office of the Director, Volume I: pg. 59. Archive.org. 
79 Ibid., pg. 1124. 
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In November 1976, Rauscher resigned as Director of NCI. For the first time in the 

history of the modern NCI, a new director was tapped from the academy rather than within 

the ranks of the Institute. Incoming Director Arthur C. Upton, former Dean of Basic Health 

Sciences at SUNY Stony Brook, shared the skepticism toward contract funding for basic 

research that characterized external critiques of programs like the VCP. Upon taking office, 

Upton was forced to respond to allegations of extreme deficiencies in contract 

administration made by the Inspector General during a May 1977 review of NCI’s 

contracting practices. The Inspector General accused NCI of a laundry list of questionable 

practices, including: 

dominance of program officials over contracting officers; program 
management not separate from review function; use of contracts as though 
they were grants; peer review observations not always followed; poor 
procurement planning, resulting in a heavy year-end workload; poor 
financial and scientific administration of contracts after they are awarded; 
need for more competition—many of the Justifications for Non-
Competitive Procurement were considered weak; inadequate cost analysis 
of financial proposals by contractors; not enough Departmental 
stewardship—inadequate OS and PHS supervision (only one review since 
1971); and not enough project officers (one was said to be responsible for 
58 contracts).80 

Though the Inspector failed to find evidence of corruption, the review that ferreted out 

these deficiencies was conducted based on accusations of such by the Secretary of DHEW. 

The NCI did not challenge the Inspector General’s accusations, and instead moved to 

correct the indicated deficiencies. When Upton took over the directorship in 1977, he 

enhanced the NCI’s response by aggressively pursuing the elimination of contracts for 

                                                 
80 June 6, 1978 meeting minutes of the Bureau-Institute-Division Directors, National Institutes of Health. 
National Institutes of Health Office of the Director Central Files (NARA II, Record Group 443, UD-06D 
Entry 1, Box 40, Folder 5): pg. 3-4. 
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basic research, resolving to phase out one-third of all contracts in favor of grants by the 

end of the decade.81  

By 1978, Upton initiated a major reorganization of the NCI that closed the conflict 

between DHEW and NCI contracting administration practices by adopting DHEW policy 

across the board. In general, Upton’s reforms were meant to make NCI’s programs that 

had utilized horizontal forms of administrative governance (like the virus-cancer programs) 

isomorphic with the vertical administration of most other Institutes in the NIH. To this 

effect, Upton “accomplished a clear separation of program management from peer review 

activities; brought the NCI organization structure more into conformity with other NIH 

Institutes; and increased the opportunity for grant applications to compete for extramural 

dollars.”82 By 1978, these reforms hardly constituted a coup; more appropriately, they 

solidified trends that the NCI had gradually adopted over time in response to criticisms of 

contracting practices. Upton’s directorship marked the tipping point in an organization that 

had, since passage of the 1971 National Cancer Act, become increasingly vulnerable to 

outside interference in administrative and scientific practices.  

 

CONCLUSION 

                                                 
81 Arthur C. Upton, Director, NCI. April 10, 1978. “Report by the Inspector General – NCI contracting 
operations.” Memo to Office of Inspector General. National Institutes of Health Office of the Director Central 
Files (NARA II, Record Group 443, UD-06D Entry 1, Box 129, Folder 2). 
82 National Cancer Institute Annual Report 1977-1978. Office of the Director, Volume I: pg. 1. Archive.org. 
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 In this chapter, I discussed administrative and managerial reforms intended to 

support targeted virus-cancer research via contract funding. However, managerial efforts 

enshrined in the convergence technique were not closely coupled to research practices in 

the NCI’s virus-cancer programs. Instead, NCI virus-cancer researchers favored an often 

contradictory administrative apparatus that decentralized decision-making around contract 

funding and management and aligned more closely with their efforts to conduct 

independent investigator-initiated work. However, as I show in Chapter Three, when NCI 

scientists were inevitably asked to situate their projects in relation to an attempt to create 

an overall program for vaccine development, they interpreted the language of the 

convergence technique in ways that supported the scientific order they had created through 

local contracting practices. Ironically from the perspective of Stark’s theory, these 

interpretations allowed NCI virus-cancer scientists to develop an informal group culture of 

consensus at the same time they undermined the hierarchical structure of the convergence 

technique. 

 Decoupling is a commonly observed phenomenon in sociology of organizations. 

An axiomatic assumption of new institutionalism holds that local organizational practices 

are always to some extent decoupled from their formal institutional justifications, as the 

latter primarily serve as a means for legitimizing organizations rather than enabling action 

(Meyer and Rowan 1977). New institutionalists, particularly of the inhabited institutions 

orientation, also commonly expect to see actors in organizations adapt institutional rules to 

local practices (Hallett and Ventresca 2006). The assumption of both of these approaches 

is that the most important kind of variation in organizational order comes from local 
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practices that deviate from extant institutional scripts that impinge upon organizational life 

from the external environment. It is uncommon to confront in the literature cases where 

structural models and cultural understandings originate in local organizational practices 

and emanate outward into the institutional environment.83 It is also rare that we can 

observe, over a long enough time horizon, patterns of tacking back and forth between 

broader institutional understandings and local organizational cultures and practices. 

The NCI provides an interesting case to think through this dynamic interplay 

between exogenous and endogenous influences over organizational order. For instance, 

endogenous problem-solving oriented toward enabling novel forms of scientific 

collaboration supported structural changes at the administrative level, and encouraged 

managerial innovation. These changes predated changes in the institutional environment, 

such as legislation around the National Cancer Act of 1971. When environmental changes 

did develop, they were reconciled with administrative and managerial practices already 

refined through years of iterated problem-solving (take, for example, how the convergence 

technique was applied to develop a National Cancer Plan).  

Cultural understandings play a crucial role in the interplay between endogenous 

practices and exogenous scripts, as these scripts were elaborated in confrontations between 

NCI actors and exogenous actors who together helped cultural narratives develop 

coherence over time. Interpretations of NASA’s Project Apollo, given substance through 

                                                 
83 A surprising exception can be found in recent efforts to integrate insights on core and peripheral systems 
from political and economic sociology into post-colonial organizational and management studies (see 
Westwood et al. 2014). 
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their application to local practices in the NCI, provided important resources that enabled 

NCI actors to adapt or adequately circumvent these environmental changes while 

maintaining many existing practices and even gaining control over mandated 

organizational changes. NCI actors’ interpretations of a NASA for cancer in turn 

influenced how the outside Panel of Consultants on the Conquest of Cancer developed 

legislation that would alter the institutional environment in which the NCI would 

subsequently operate.  

 A pragmatic process theory of organization draws attention to meso-level social 

orders in ways that illuminate how endogenous forces are sometimes more salient sources 

of organizational change, while exogenous forces are at other times a greater motive force. 

More importantly, it regards the interplay between these levels as they unfold over time as 

fundamentally constitutive of social order in the organization. What the NCI is as an 

organization cannot be understood by simply accounting for its formal bureaucratic 

structure. At different moments, in different units, and at different positions in line channels 

of authority the practices that make up the organization’s daily life are enacted differently. 

As this chapter shows, these differences result in variations in understandings of 

administrative problems and managerial solutions that necessitated loose coupling between 

formal program structure and everyday decision-making in the NCI’s virus-cancer 

programs for the maintenance of stable local order. Scientists acting in the capacity of 

managers ignored or undermined the convergence technique—a system designed to enable 

novel collaborations—to ensure the success of these collaborations. I now turn to discuss 

how their motivations for deviating from formal protocol, which were rooted in the 
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problem of funding the most promising scientific leads for vaccine development, had 

consequences for how they conducted research on viral cancers. 
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CHAPTER THREE 

Building a “Closed Shop”: Scientific Priority-Setting in the NCI’s Virus-Cancer 

Research Programs 

 

 In the middle of the twentieth century, the idea that cancer might be caused by 

viruses was treated with overwhelming skepticism. Physicians, epidemiologists, and 

medical researchers believed that cancers were primarily caused by tissue irritants or 

hereditary factors (Aviles 2015; Creager and Gaudillière 2001; Proctor 1995). 

Nevertheless, findings from studies of murine tumors by laboratory researchers such as 

Ludwig Gross and Sarah Stewart began to support a hypothesis Peyton Rous had first 

proposed in 1911: that viruses were responsible for certain animal cancers (Morgan 2014). 

The objects of Gross and Stewart’s studies belonged to a family of membrane-bound 

myxoviruses whose genomes comprised single-stranded RNA; due to their morphological 

similarity, they were grouped together as “C-type RNA viruses.” By the close of the 1950s, 

the viral cancer hypothesis had gained sufficient traction among a small cadre of 

researchers at the NCI to garner Congressional approval of funds earmarked for virus-

cancer research. Thus began coordinated efforts to establish an organized research program 

in viruses and cancer at the NCI, which thrived into the late 1970s.  

 Historian Robin Scheffler has described the birth of the NCI’s Special Virus 

Leukemia Program (SVLP) as the culmination of Cold War optimism around scientific 

progress, stemming especially from the vanquishing of childhood diseases like polio. 
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Scheffler highlights the importance of childhood leukemias as early targets for the 

program, and aptly argues that the NCI’s efforts rendered leukemia viruses important 

administrative as well as scientific objects. Yet, in emphasizing its clinical aims, Scheffler 

neglects the important impetus, both scientific and administrative, that drove funding for 

basic research into cancer viruses. The puzzle at the heart of Scheffler’s analysis—why did 

the NCI fund so handsomely a pursuit of cures for human viral leukemias that hadn’t been 

proven to exist?—is partly resolved when we shift focus to the basic virus research at the 

heart of the Institute’s program. While vaccines were the ultimate target of the NCI’s virus-

cancer program, the majority of the program’s funding was allocated to support for basic 

laboratory inquiry into prospective cancer viruses in animal and human tissue systems.1 

The value of immediate knowledge about the fundamental nature of viruses and cancers 

went far in justifying the program to both friends and critics of targeted research.  

Scheffler argues that the SVLP failed in its vaccine efforts because it applied a too-

rigid management structure to solve a problem that lacked a sufficient scientific base. In 

so doing, he takes the convergence technique’s formal overtures to operations research at 

face value. As I argue in the previous chapter, the NCI’s virus-cancer program is 

characterized by conflicting administrative structures around funding practices, as well as 

multiple evaluative standards for basic and targeted research within and across iterations 

of the virus-cancer program at different periods. The management approach encoded in the 

                                                 
1 Of the $7.323 million committed to virus cancer grants in FY 1962 when coordinated virus-cancer programs 
at the NCI commenced, only $265,000 was allocated to work “primarily on human cancer” (National Cancer 
Institute. Annual Report of Program Activities, 1962. Volume I. NCI Program Operations Files [NARA II, 
Record Group 443, UD-WW Entry 4, Box 3]. National Archives and Records Administration, College Park, 
MD: pg. 183.) 
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convergence technique was also unevenly adopted, with a majority of scientists in the 

SVLP refusing to allow the structure to affect their scientific practices. This suggests that 

something other than the formal structure of the convergence technique best explains the 

outcome of research efforts in the SVLP. 

In this chapter, I show how a distinctive collective culture developed around 

successive interpretations of scientific priorities in the NCI’s virus-cancer programs. As 

these interpretations were repeated around regular organizational events, such as annual 

operational reports and monthly contract approval meetings, the virus-cancer programs 

developed a social order that deviated from the formal structure of the convergence 

technique. The order that developed over multiple iterations of the NCI’s virus-cancer 

program was not only shaped by scientific priorities, but came to limit the possibilities for 

studying viruses and cancers in the Institute. The collective culture of the virus-cancer 

program better explains why, despite representing the single largest sponsor of virus-cancer 

research in the US, the NCI’s virus-cancer programs overlooked research that would lead 

to the first cancer vaccine against hepatitis-B.  

Against narratives that frame these failures as resulting from the misguided attempt 

to rigidly structure scientific research, I examine the legacy of the virus-cancer programs 

as surprising in light of their many administrative and managerial innovations that 

anticipate heterarchical forms of governance. Rather than explaining the failures of the 

virus-cancer programs as primarily structural, I argue that the collective culture that 

developed over time in the virus-cancer programs played a decisive role in shaping crucial 

events that foreclosed innovations like the hepatitis-B vaccine. These insights not only 
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challenge accepted historical narratives of why and how the NCI’s virus-cancer programs 

failed to fulfill their promise, they add a theoretical dimension to sociological theories of 

how organizational structures shape innovation that shows how temporality plays a 

constitutive role in the formation of scientific organizations. 

 

EARLY SCIENTIFIC PRIORITIES FOR A VIRUS-CANCER PROGRAM, 1961-1964 

 As discussed in Chapter Two, the first concerted virus-cancer efforts at the NCI 

were initiated in 1960, when the Institute established the Virus Research Resources Branch 

(VRRB) to allocate a special $1 million earmark for virus-cancer research included in the 

Institute’s 1959 congressional appropriations. The purpose of the VRRB was to provide 

resources (such as virus reagents and tissue cultures) and research support to the 

burgeoning number of researchers within and without the NCI who were investigating 

cancer viruses. In the Institute, John Moloney and Frank Rauscher led the pack following 

their announced discoveries of a number of eponymous tumor viruses. Their efforts were 

later concentrated in the Laboratory of Viral Oncology, founded in 1961 as an offshoot of 

the Laboratory of Biology and headed by W. Ray Bryan.2 The activities of the VRRB, 

which were funded through contracts, were initially kept separate from the Laboratory of 

Viral Oncology, where intramural research efforts were supported by regular allocations 

from the Institute’s direct budget. 

                                                 
2 James A. Shannon, Director, NIH. October 14, 1960. “Reorganization of intramural research areas, NCI.” 
Memo to Kenneth Endicott, Director, NCI. National Institutes of Health Office of the Director Central Files 
(NARA, Record Group 443, UD-06D Entry 1, Box 49, Folder 12). 
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 The intellectual base of the NCI’s virus-cancer programs was formed in the 

intramural programs that collected around the Laboratory of Viral Oncology in the early 

1960s. Throughout this period, efforts to formulate new knowledge about the role viruses 

played in tumorigenesis throughout the NCI and certain laboratories in the National 

Institute for Allergies and Infectious Disease (NIAID) gradually converged around the 

efforts of NCI intramural scientists involved in the institute’s internal viral oncology 

efforts. In 1962 the NCI established a Human Cancer Virus Task Force that brought 

together the Institute’s interested investigators with select outside researchers to “formulate 

and detail program activities which will be supported by funds for direct operations, 

contracts, and grants. Their objective is to obtain answers to important specific research 

questions within a period of three to five years, at the end of which time a decision will be 

made on the direction the program in these areas should take.”3 The initial priorities of the 

Task Force would be reproduced in each iteration of the NCI’s formal virus-cancer 

program, beginning with a collaboration initiated in 1962 between the Task Force, the 

VRRB, Bryan’s Laboratory of Viral Oncology, and a group headed by Dr. Robert Huebner 

at the NIAID’s Laboratory of Infectious Diseases that sought to fund studies into human 

leukemia. Under this collaboration, the VRRB was meant to function as a point of 

coordination between these groups and interested extramural scientists by providing a 

clearinghouse for contract-funded development needs.4  

                                                 
3 National Cancer Institute. Annual Report of Program Activities, 1962. Volume I. NCI Program Operations 
Files (NARA II, Record Group 443, UD-WW Entry 4, Box 3): pg. 1-2. 
4 Ibid., pg. 183. 
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 In 1962, the most promising and established lines of inquiry in virus-cancer 

research at the NCI involved murine leukemias. Work done by intramural scientists like 

Moloney, Rauscher, and Charlotte Friend found that viruses associated with these 

leukemias were RNA viruses, meaning they comprised single strands of nucleic acid (as 

opposed to double-stranded DNA viruses).5 RNA viruses were relatively recent objects of 

analysis, so many of the studies at the NCI were geared toward producing knowledge of 

the basic morphology and mechanisms of replication of the “C-type” RNA viruses 

associated with murine and avian cancers. The first serious attempt at connecting viruses 

to human leukemias was conducted in collaboration with Huebner’s laboratory at the 

NIAID. The Huebner collaboration, which was carried out through a large contract with 

private company Microbiological Associates, included “developmental” efforts to type 120 

known human and animal viruses alongside searches for unknown viruses that were 

potentially carcinogenic.6 Huebner designed and carried out epidemiological studies to 

collect serological samples for these projects. 

 Huebner’s efforts proved indispensable to the early planning stages of the Human 

Cancer Virus Task Force.7 In November 1962, Huebner composed and submitted to NCI 

                                                 
5 Ibid., pg. 910. 
6 Carl G. Baker. 2005. “Administrative History of the National Cancer Institute’s Viruses and Cancer 
Programs, 1950-1972.” Unpublished manuscript. Retrieved from 
https://history.nih.gov/research/downloads/SpecialVirusCaPrgm.pdf on May 6, 2013: pg. 47. 
7 Huebner’s fortunes at NIAID were waning at the time, and NCI provided a significant source of funding 
that enabled him to pursue his interests in tumor viruses (Edward A. Beeman. 2005. “Robert J. Huebner, 
M.D.: A Virologist’s Journey.” Unpublished manuscript. Retrieved from 
https://history.nih.gov/research/downloads/HuebnerBiography.pdf on September 15, 2015: pg. 340, 361-2.) 
Huebner would officially join the NCI in 1967, though his transfer to the NCI was initiated in 1962 (Baker 
2005, pg. 47). Baker would later call Huebner one of the great “generals” in the War on Cancer (Baker 2005, 
pg. 338). 
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Director Kenneth Endicott a memorandum laying out in great detail projected resources 

for a full-fledged program of cancer virus research. As Huebner argued, much of the 

administrative cost of such a program lay in requisite personnel increases and specialized 

facilities construction that would dedicate 200 personnel and 30,000 square feet to the 

program.8 The memo requested nearly $800,000 for FY 1963 and a dedicated facility in 

Frederick, Maryland to advance these efforts. However, Congress could not be relied upon 

to allocate such moneys to the NCI. As discussed in Chapter Two, contracting became one 

of the primary ways the virus-cancer program worked around these space and personnel 

limitations in the Institute. The collaboration between the NCI, Huebner, and 

Microbiological Associates around developmental resources for leukemia virus research 

was emblematic of such workarounds in the early Task Force days of the virus-cancer 

program. 

 With the objectives of a comprehensive virus-cancer program in mind, the Human 

Cancer Virus Task Force proceeded to formulate broad research objectives between the 

end of 1962 and the beginning of 1963. In February 1963, Ray Bryan submitted a formal 

statement of the Task Force’s priorities to the Scientific Directorate of the NCI. Together, 

the Task Force had sorted suspected cancer viruses into different categories and ranked 

them according to their promise in explaining the etiology of certain cancers: 

Categories of virus-host (or host-cell) interactions associated with 
neoplasms of animals. 

                                                 
8 Ibid., pg. 69-70. 
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I. Virus-dependent reactions in which specific viruses (or related types of 
viruses) are the direct continuing causes of certain specific neoplastic 
diseases. Examples: Rous sarcoma; leukemia of fowls; leukemia of mice. 

II. Viruses-initiated reactions in which viruses of different types act as 
biological carcinogens in the production of a variety of autonomous 
neoplasms of different tissues and in different species, but the virus is not 
associated with continuation of the neoplastic reaction (at least in a 
detectable form). Examples: tumors, or in vitro cell transformations, 
induced by the polyoma and SV-40 viruses and by adenoviruses 12 and 18. 

III. Co-carcinogenic reactions in which not only viruses of dependent 
neoplasia (e.g., Shope papilloma), but also ordinarily non-tumorogenic 
viruses (e.g., vaccinia, influenza) act together with chemical or other 
carcinogenic agents to initiate autonomous neoplasms, but neither type of 
agent is associated with continuation of the reaction (at least in detectable 
form). 

IV. Other reactions (this category to include future types of interaction not 
now known or recognized).9 

Although category I viruses were at the time exclusively found in animals, the Task Force 

had resolved to “follow, initially, the avenues of approach that have given success with the 

animal model systems of category I.”10 Their focus on category I animal leukemia viruses 

was not meant to preclude further inquiry into other virus types. Members of the Task Force 

in NCI as well as collaborators like Huebner continued to investigate other viruses, 

especially category II viruses that were circumstantially associated with some human 

cancers.11 

 Despite continued investigations into category II viruses, the Task Force stated the 

objective of the NCI’s virus-cancer program as “determining whether or not viral 

                                                 
9 Ray Bryan, Laboratory of Viral Oncology, NCI. February 5, 1963. Status report of the Human Cancer Virus 
Task Force. Memorandum to Scientific Directorate, NCI. From Baker 2005, pg. 78-9. 
10 Ibid., pg. 80. 
11 Beeman 2005, pg. 344. 
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etiological agents comparable to those that cause leukemia in fowls and mice are associated 

with human leukemia and lymphomas.”12 The success or failure of this mission did not, 

however, hinge upon the success or failure of detecting a category I virus responsible for 

human leukemias and lymphomas. Instead, the Task Force determined, “[i]f a substantial 

effort fails after a few years to yield positive results on these problems, the negative 

outcome will not conclusively prove a lack of association of human leukemia with a viral 

etiological agent, but will call for a reevaluation of the intensive efforts following these 

particular presently known animal model systems.”13 The open-endedness of project 

evaluation supported a diverse research portfolio at the inception of the program. 

 Over the ensuing decade and a half, the diversity of the early Task Force iteration 

of the NCI’s virus-cancer program would give way to intensified focus on C-type RNA 

viruses in the form of the Special Virus Leukemia Program. This narrowing of lines of 

inquiry began gradually as soon as the virus-cancer program moved into formal planning 

stages in 1964. Administrators’ efforts to develop a unique management approach that 

could support the open-ended nature of virus-cancer research efforts in the form of the 

convergence technique discussed in Chapter Two were central to shifting priorities 

decisively toward C-type RNA viruses.  

 

                                                 
12 Bryan memorandum from Baker 2005, pg. 80. 
13 Ibid. 
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C-TYPE RNA VIRUS RESEARCH IN THE SPECIAL VIRUS LEUKEMIA AND 

CANCER PROGRAMS, 1964-1968 

 As was customary with the fruits of NCI Task Force planning, the Special Virus 

Leukemia Program began under a five-year deadline to demonstrate scientific results.14 

This internal policy is an important motivation for implementing the convergence 

technique in the SVLP commonly overlooked in extant histories of the program. A special 

$10 million Congressional appropriation earmarked for leukemia virus research in FY 1965 

allowed Baker to implement the convergence technique at a scale appropriate to its 

formulation as a management technique (something otherwise only possible in the 

Institute’s handsomely-funded carcinogenesis screening program).15 Many of the initial 

150 scientific projects comprising the SVLP were funded through both grants to academic 

scientists and contracts with academic and industry scientists, though the latter 

predominated. Projects by intramural scientists at the NCI, as well as Huebner and select 

colleagues at the NIAID, made up a large proportion of the projects supported and, due to 

the substantial role intramural researchers played in approving contracts, would have a 

significant impact on the trajectory SVLP research would take. 

 The structure of the convergence technique was developed and approved in a series 

of meetings between a specially appointed management task force and Institute leadership 

(the Scientific Directorate) that took place in 1964. This structure, represented by a flow 

                                                 
14 Beeman 2005, pg. 352. 
15 National Cancer Institute. Annual Report of Program Activities, 1964-5. Volume I. NCI Program 
Operations Files (NARA II, Record Group 443, UD-WW Entry 4, Box 4): pg. 1. 
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chart, was meant to break up the goals of the Special Virus-Leukemia Program into five 

phases that followed in lock-step from one another: “1) identification and study of 

unknown virus agents, 2) production of large quantities of highly purified virus, 3) 

verification of the carcinogenic properties of the viruses under study, 4) the planning and 

conducting of field trials and evaluation of control measures, and 5) control of disease by 

routine and widespread use of preventive or other control measures.”16 Pre-determined 

criteria for relevance were built into this management structure in the form of “decision 

points.” Decision points were meant to function as moments of discretion where program 

leaders could evaluate the direction research should take in light of the best available 

scientific evidence as well as the program’s ultimate goal of controlling cancers through 

vaccines. 

                                                 
16 Ibid., pg. 1-2. 
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Figure 3.1: Excerpted portion of convergence technique linear array for 
Special Virus-Leukemia Program.17  

                                                 
17 NCI Presentation to National Panel of Consultants for the Conquest of Cancer Report, 1970. National 
Institutes of Health Office of the Director Central Files (NARA II, Record Group 443, UD-06D Entry 1, Box 
29, Folder 14): Attachment 11. 
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 Scientific priorities for the SVLP were cemented in the first six months of 1965 

through the activities of the eight topical working groups who met with the management 

team and Scientific Directorate to help implement the former’s formulation of the 

convergence technique (see Chapter Two).18 That category I viruses were prioritized 

during these meetings proved influential in laying the roots for a distinctive group culture 

to emerge in the SVLP. In this sense, the impact of temporality on the development of 

knowledge about viruses and cancer is particularly evident. In the early 1960s, the NCI 

was home to the most sophisticated research into the roles viruses played in animal 

malignancy, in part because such research had been regarded as illegitimate in mainstream 

cancer biology for many years (e.g. Morgan 2014). To note that the initial priorities of the 

SVLP were the product of historical contingency may seem trivial at first, but the Institute’s 

focus on C-type RNA viruses was most often interpreted by its contemporaries as the 

product of virus-cancer program scientists’ career-oriented self-interest rather than as the 

outcome of a historical process that relied to a great extent upon the chance confluence of 

circumstances.19 In later years the preferences of NCI scientists would intercede in 

decision-making in more intentional ways, but it is theoretically significant to point out 

that the social order supporting this process changes over time as a particular group culture 

accretes over multiple iterations of collective decision-making. 

                                                 
18 Baker 2005, pg. 145. 
19 See Wade (1971), whose sentiments are echoed by the Zinder Report discussed in the following section. 
Sociologists of science were not immune to this utilitarian interpretation, as evidenced by Chubin and Studer's 
(1978) argument that the program’s continued focus on C-type RNA viruses in no small part reflected its 
constituent scientists’ career stakes. 
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 The projects funded in the first two full years of the SVLP illustrate the 

development of this focus over time. For the period 1964-5, the virus types NCI scientists 

studied were sorted into categories of “oncogenic” or “non-oncogenic” for the purposes of 

potential drug development. 
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Table 3.1: List of suspected oncogenic and non-oncogenic viruses, 1964-

5.20  

Oncogenic Viruses   Non-Oncogenic Viruses  

Rous Sarcoma 

Polyoma 

Myxoma 

Fibroma 

Rauscher 

Moloney 

Friend 

Rich 

Adenovirus T12 

Adenovirus T18 

Avian Myeloblastosis 

Human Wart 

Simian Virus 40 

 (RNA) 

(DNA) 

(DNA) 

(DNA) 

(RNA) 

(RNA) 

(RNA) 

(RNA) 

(DNA) 

(DNA) 

(RNA) 

(DNA) 

(DNA) 

Vaccinia 

Herpes simplex 

Influenza 

Columbia SK 

Poliovirus T2 

Semliki Forest 

Lymphocytic Choriomeningitis 

Eastern Equine 

Encephalomyelitis 

Encephalomyocarditis 

Guaroa 

(DNA) 

(DNA) 

(RNA) 

(RNA) 

(RNA) 

(RNA) 

(RNA) 

(RNA) 

(RNA) 

(RNA) 

 

                                                 
20 Reproduced from National Cancer Institute. Annual Report of Program Activities, 1964-5. Volume I. NCI 
Program Operations Files (NARA II, Record Group 443, UD-WW Entry 4, Box 4). National Archives and 
Records Administration, College Park, MD: pg. 214-215. 
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Importantly, many of the suspected oncogenic viruses were DNA viruses rather than C-

type RNA viruses. The list above includes not only category I viruses, but probable 

category II and III viruses as well.  

The nature of the work being conducted at this time, which primarily involved 

pursuing leads into potential oncogenic virus types, was similarly open-ended. As Baker 

recalls, “Once the laboratory methodologies for animal and human cancer virology were 

worked out (including availability of sufficient quantities of viral and immunological 

reagents), studies began to correlate the laboratory data with the data from population 

groups.”21 These population studies, initiated in 1965, included epidemiological 

investigations of geographic leukemia clusters and epizootiological inquiries into whether 

suspected leukemia viruses in animals that share close proximity to humans (such as cows, 

dogs, and cats) could cross species barriers to infect humans.22 At this time, leadership of 

the Etiology Area in which the SVLP was situated also anticipated “a substantial 

enlargement of the DNA virus-cancer research.”23  

 By 1966, the budget for the SVLP had reached $17.5 million. The number of 

projects comprising the program had expanded to 180, 70 of which were contracted to 

outside entities.24 As SVLP researchers could not boast any major breakthroughs in the 

program’s first years, their assessments of the program’s status in annual operational 

                                                 
21 Baker 2005, pg. 114. 
22 National Cancer Institute. Annual Report of Program Activities, 1965-6. Volume I. NCI Program 
Operations Files (NARA II, Record Group 443, UD-WW Entry 4, Box 5). National Archives and Records 
Administration, College Park, MD: pg. 5-6. 
23 Ibid., pg. 498. 
24 Ibid., pg. 998. 



109 

 

 

 

reports were based on optimism for future discovery. In formulating these projections, 

SVLP researchers drew upon both of the alternative systems for evaluating scientific 

success active in the program—the uncertainty and unpredictability of basic research, and 

the structured and predictable planning of targeted research: 

The very nature of research makes it impossible to predict when certain 
events will occur. Nevertheless, if the overall progress on this program 
continues as expected, it is reasonable to believe, at this time, that within 
four to six years definitive scientific information and technical competence 
will be attained to establish that viruses, comparable to those known to 
cause leukemia in animals, are associated with leukemia in man. The 
program statements developed for fiscal years 1967 through 1970 are based 
on this belief. 

However, it is important to note that if certain key projects now 
ongoing in several critical research areas continue to develop and provide 
essential research information, it may be possible to establish a firm 
association of viruses with human leukemia sooner than stated above.25 

SVLP researchers suggested an additional $13 million in funding would help achieve their 

more optimistic timeline. Though Congress did not grant this additional lump sum, SVLP 

scientists could look forward to budget growth with each fiscal year. 

 Much of the early optimism for extending work on animal leukemias to humans 

endured in the face of significant negative findings that could have easily proven 

discouraging. Despite the SVLP’s focused efforts, evidence that viruses similar to the C-

type RNA viruses found in mice and fowl caused leukemias in humans was not 

forthcoming. Though many program scientists remained optimistic that an etiological 

relationship would soon be established between an RNA virus and human leukemia, the 

                                                 
25 Ibid., pg. 1010. 
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program was also careful to invest in research that studied the role other viruses, such as 

DNA viruses, played in other types of cancer. 

In 1967, the Solid Tumor Virus Program (STVP) was launched with Huebner at the 

helm. The new program was directly modeled after the SVLP in its administrative 

structure.26 As with the SVLP, the STVP drew researchers from throughout different NCI 

laboratories, especially the recently founded Viral Carcinogenesis Branch (of which 

Huebner was also head). The STVP was since its inception guided by Huebner’s work on 

DNA viruses, though the scientific community at large agreed that the time had come to 

fund DNA virus-cancer research at a grander scale.27 The formal separation between the 

SVLP and STVP was purely nominal and short-lived. As the Associate Director for Viral 

Oncology pointed out at the program’s inception, “[d]ivision of tumor virus programs into 

RNA and DNA components has been a matter of administrative convenience rather than 

biological necessity and this fact is no better demonstrated than by the frequent and 

multiple crossing over of administrative lines by the personnel of the Viral Carcinogenesis 

Branch who serve as project officers on the Special Virus Leukemia Program.”28 The 

SVLP and STVP were formally consolidated under the administrative heading of the 

Special Virus-Cancer Program (SVCP) in 1968, but in practice the two already functioned 

                                                 
26 September 7, 1967 meeting minutes of the Special Virus Leukemia Program. Cancer Chemotherapy 
Program, 1969-81 (NARA II, Record Group 443, UD-UP Entry 7, Box 3, Folder 5): pg. 3. 
27 National Cancer Institute. Annual Report of Program Activities, 1966-7. Volume I. NCI Program 
Operations Files (NARA II, Record Group 443, UD-WW Entry 4, Box 5). National Archives and Records 
Administration, College Park, MD: pg. 921-922. 
28 Ibid., pg. 921. 
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as a coordinated program. This is evidenced not only by crossovers in administrative staff, 

but also in coordination of STVP contract funding in SVLP meetings.29 

The field of DNA virus-cancer research the STVP could support was diverse, as 

reflected by the great variety of presentations given at an NCI-organized conference on 

solid tumor viruses held at Arlie House in Warrenton, Virginia in September 1966.30 

Huebner’s work on viruses and cancer in the first half of the decade reflected a similar 

diversity of potential etiological agents and approaches.31 However, once Huebner joined 

the SVCP his research quickly came to serve as a theoretical offshoot of investigations into 

leukemia viruses. In 1966, Huebner had proposed that C-type RNA leukemia viruses could 

cause some solid tumors when they interacted with “helper” viruses.32 Most of the helper 

viruses he initially proposed were DNA viruses. In his first operational report as head of 

the STVP, Huebner wrote: “Representatives of 4 groups of viruses are established as 

oncogenic viruses for animals—adenoviruses (human and domestic animal), 

papovaviruses, poxviruses and B and C type ‘RNA’ myxoviruses.”33 A notoriously fickle 

personality, Huebner quickly abandoned most DNA virus research when poor results cast 

doubt on their role in human cancers.34 This left the major focus of Huebner’s DNA helper 

virus efforts on strains from the herpesvirus family, a variegated group of DNA viruses 

                                                 
29 See January 5, 1967 meeting minutes of the Special Virus Leukemia Program. Cancer Chemotherapy 
Program, 1969-81 (NARA II, Record Group 443, UD-UP Entry 7, Box 3, Folder 5): pg. 3. 
30 These “Joint Working Conferences” became an annual tradition where virus-cancer researchers shared 
unpublished research and workshopped ideas. See Baker 2005, pg. 204, 209. 
31 See Beeman 2005, pg. 344-5. 
32 Ibid., pg. 364. 
33 National Cancer Institute. Annual Report of Program Activities, 1967-8. Volume I. NCI Program 
Operations Files (NARA II, Record Group 443, UD-WW Entry 4, Box 5). National Archives and Records 
Administration, College Park, MD: pg. 897. 
34 Beeman 2005, pg. 374. 
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that exhibit similar structural morphology. As the next section shows, it would also have a 

substantial impact on the research thrust of the SVCP, as it colored how Huebner 

interpreted which projects were most relevant to the program’s goals. 

As with the SVLP, the majority of funding in the Solid Tumor Virus Program went 

to animal studies. In regards to human cancer, some researchers in the SVLP had already 

studied Epstein-Barr virus (EBV), a herpes-like virus associated with Burkitt’s lymphoma 

clusters in African children. EBV was morphologically similar to C-type RNA viruses 

since it was also membrane-bound. However, mounting evidence that EBV might cause 

lymphoma led some researchers to propose an association between another herpes virus, 

herpes simplex virus type 2 (HSV-2), and cervical cancer. There was widespread 

agreement that cervical cancer was caused by a sexually transmitted agent, and the NCI 

could utilize data from existing cervical cancer field studies to gather samples to test the 

hypothesis. Nevertheless, C-type RNA viruses remained the favored etiological agents in 

NCI researchers’ analyses, and much of the early work in the Solid Tumor Virus Program 

focused on sarcomas associated with C-type leukemia virus strains NCI researchers like 

Moloney and Bryan had previously discovered.35 

While continuing to fund RNA virus research, NCI scientists downplayed the 

implications mounting evidence of a DNA virus-lymphoma link might hold for 

investments in RNA virus research. In compiling the annual operations report, members of 

the SVLP argued: “The obligation to follow the herpes lead does not mean that efforts with 

                                                 
35 Ibid., pg. 375-6. 
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C-type particles will be curtailed. The elusive C-type particle is still considered the prime 

candidate, and newer leads emerging from model systems will be expeditiously exploited 

and applied to studies of the human disease.”36 Citing NCI scientists’ own research, they 

noted:  

Experiences with animal neoplasms indicate that there are at least 22 
different viruses etiologically associated with the induction of leukemia and 
lymphoma in murine, avian, feline, and probably in canine and bovine 
species. This and other information suggests that if some human leukemias 
and lymphomas are virus induced, the most likely etiologic agent will be of 
the C-type.37 

SVLP researchers’ continued insistence that C-type RNA viruses were the most likely 

causes of human leukemias and lymphomas justified the program’s disproportionate 

investment in these candidates in light of scientists’ past success in detecting them in 

animal systems. They achieved this in part by minimizing the present and future 

significance of emerging findings around a DNA virus candidate in the process of 

constructing the Institute’s annual operational reports. These reports served not only as a 

means of communicating the Institute’s priorities to extramural scientists, congresspersons, 

and advisory group members, they also formed the basis of the following year’s reports. 

This is evidenced by the fact that SVCP program reports included summaries of priorities 

that went virtually unchanged for multiple years at a time.38 

                                                 
36 National Cancer Institute. Annual Report of Program Activities, 1966-7. Volume I. NCI Program 
Operations Files (NARA II, Record Group 443, UD-WW Entry 4, Box 5). National Archives and Records 
Administration, College Park, MD: pg. 1049. 
37 Ibid. 
38 See, for example, the nearly identical language in certain sections of SVLP/SVCP summary reports from 
1966 through 1969. NCI Program Operations Files (NARA II, Record Group 443, UD-WW Entry 4, Boxes 
5 and 6). National Archives and Records Administration, College Park, MD. 
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 The SVCP’s slant toward C-type RNA viruses was apparent by 1968. Despite the 

ostensible openness of the SVCP under the convergence technique, the majority of studies 

the program funded dealt with RNA virus research. SVCP scientists defended continued 

investment in C-type RNA virus research even as new viral candidates like EBV emerged 

that, due to their direct associations with human cancers, could have easily been interpreted 

as more promising in light of the program’s goal of developing a vaccine for use in humans. 

While SVCP scientists did accommodate research into herpes-like DNA viruses, they were 

less charitable in their interpretations of the potential of other possible DNA cancer viruses. 

In the five years that followed, SVCP scientists would secure a stable interpretation of 

promising viral candidates by cultivating a collective culture of agreement enacted in 

monthly contract approval meetings. The scientific consensus that emerged as a result of 

this collective culture would eliminate many of the viruses that not only proved 

etiologically significant in human cancers, but also that were amenable to vaccine 

intervention. 

 

NARROWING FOCUS IN THE VIRUS-CANCER PROGRAM, 1969-1975 

As Chapter Two recounts, articulations of the SVCP as a NASA-like effort had by 

1969 matured into a discourse around a “moon shot” for a cancer cure. The convergence 

technique has been analyzed by historians in light of its similarities to the systems analysis 

deployed in missile operations research by the Department of Defense (DOD) (Keating 

and Cambrosio 2011:171-175; Scheffler 2014:242). Formal discussions of the convergence 
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technique in published literature (e.g. Carrese and Baker 1967) emphasize this association 

with military applications of systems analysis. However, as the evidence in Chapter Two 

indicates, the space program at NASA provided a more potent informal discourse around 

the mission of the NCI’s virus-cancer program’s many iterations. Understandings of a 

moon shot for cancer served as a source of continuity where the convergence technique as 

a management structure was often loosely coupled from the practices of organizational 

actors.  

 While the practices of SVCP scientists were loosely coupled from the formal 

structure proposed by the convergence technique, SVCP scientists often drew upon the 

language of the convergence technique to justify interpretations of which research contracts 

should be considered for funding.39 Collective negotiations over program relevance, which 

took place in monthly meetings where contracts were approved, helped create order and 

consensus in scientific decision-making where uniform criteria for determining when a 

virus could properly be deemed carcinogenic did not exist.40  

                                                 
39 These meetings, which were primarily scientific, determined the major thrust of research in the virus-
cancer program. “It is at the joint sessions that the relative priorities of research established in each working 
area are reviewed with respect to establishing an overall priority for the total program. This is an extremely 
difficult but important step because the items considered to be of high priority within the perspective of an 
individual program segment do not necessarily achieve the same level of priority within the perspective of 
total program. Thus, in joint session, the chairmen simultaneously or in sequence perform the review, 
analytical, integrating, developmental, and program decision activities required for the effective operation of 
the program.” National Cancer Institute. Annual Report of Program Activities, 1967-8. Volume I. NCI 
Program Operations Files (NARA II, Record Group 443, UD-WW Entry 4, Box 5). National Archives and 
Records Administration, College Park, MD: pg. 918-9. 
40 National Cancer Institute. Annual Report of Program Activities, 1968-9. Volume II. NCI Program 
Operations Files (NARA II, Record Group 443, UD-WW Entry 4, Box 5). National Archives and Records 
Administration, College Park, MD: pg. 1089. 
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In 1969, Huebner and his colleague George Todaro proposed the “viral oncogene 

hypothesis,” wherein they explained cancer as the result of factors that “switched on” 

repressed C-type viral materials that are passed on as part of the cell’s genetic inheritance. 

The viral oncogene hypothesis validated prior investments in C-type RNA virus research 

in animals at the same time it provided SVCP researchers a clear direction for future 

research. In this sense, program scientists interpreted the experiments that helped develop 

the hypothesis as: 

epochal for SVCP, since they led to a testable (heuristic) new hypothesis 
concerning the basic inherited nature of the RNA viral genome as a general 
cause of cancer and to a unitary theory capable of explaining spontaneous 
cancer as well as cancer evoked by exogenous environmental pollutants, 
endogenous physiological aberrations, genetic defects and mutations, as 
well as cancer clearly induced by viruses in experimental animals.41  

With such a promising heuristic in hand, SVCP scientists could justify further extension of 

C-type RNA studies. 

Following the announcement of the viral oncogene hypothesis, the comparatively 

open-ended pursuit of viable leads characteristic of the Task Force and SVLP iterations of 

the virus-cancer program started to give way to a more narrow set of priorities. Until early 

1968, the SVCP had been approving new contracts to study DNA viruses of interest, such 

as adenoviruses, papovaviruses, and wart viruses (HPV).42 Between 1969 and 1975, the 

possibilities for funding studies of DNA viruses outside of the herpesvirus family were 

                                                 
41 National Cancer Institute. Annual Report of Program Activities, 1969-70. Volume II. NCI Program 
Operations Files (NARA II, Record Group 443, UD-WW Entry 4, Box 6). National Archives and Records 
Administration, College Park, MD: pg. 688. 
42 February 1, 1968 meeting minutes of the Special Virus Cancer Program. Cancer Chemotherapy Program, 
1969-81 (NARA II, Record Group 443, UD-UP Entry 7, Box 3, Folder 5). 
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closed off by the program’s scientists. This process began in late 1968 with the 

consolidation and renegotiation of contracts that included non-herpes DNA virus research 

components.43 Despite an admitted dearth of evidence that C-type RNA viruses caused 

cancer in humans, in 1968 the SVCP reprogrammed funds allocated to projects deemed 

less promising to support an increased emphasis on C-type RNA viruses: 

In order to expedite the application of new principles… to the human 
problem, as well as to gain new knowledge that might speed the attainment 
of this objective, a concerted collaborative research effort on the C-type 
oncogenic viruses was organized among scientists of groups within the 
SVLP who were already committed to the study of these agents. No new 
funding was involved, but some of the supporting activities of several key 
contractors were reoriented to include support for these new integrated 
activities. Significant collaborations of skills, disciplines and special 
facilities were needed for embracing certain problems that needed to be 
worked upon, as well as for development of the special virus-host systems 
that are required for some of them.44 

By 1969, SVCP scientists were actively canceling DNA virus projects wherever they could 

be found. In major components of the SVCP, such as Huebner’s Viral Carcinogenesis 

Branch, research was “reoriented to test the validity of the new oncogene theory of cancer” 

through further study of C-type RNA viruses.45 

SVCP scientists’ justified phasing out non-herpes DNA virus research in light of 

the program’s past directions and, more importantly, its future investments. Describing 

                                                 
43 August 1, 1968 meeting minutes of the Special Virus Cancer Program. Cancer Chemotherapy Program, 
1969-81 (NARA II, Record Group 443, UD-UP Entry 7, Box 3, Folder 5). 
44 National Cancer Institute. Annual Report of Program Activities, 1967-8. Volume I. NCI Program 
Operations Files (NARA II, Record Group 443, UD-WW Entry 4, Box 5). National Archives and Records 
Administration, College Park, MD: pg. 920. 
45 National Cancer Institute. Annual Report of Program Activities, 1970-71. Volume II. NCI Program 
Operations Files (NARA II, Record Group 443, UD-WW Entry 4, Box 7). National Archives and Records 
Administration, College Park, MD: pg. 1471. 
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modifications to one exemplar, a contract let to an academic scientist at St. Louis 

University, the NCI contract officer explained: 

[M]ost work performed by this contractor in the past had been on 
adenoviruses. This work was extremely relevant at the time it was initiated. 
In order to continue to be highly relevant to SVCP goals, effort is being 
converted to work on RNA viruses and the herpes-type virus. The project 
officer indicated that he was very satisfied with the quality of the work in 
the past, and was very optimistic for continued productivity in the RNA 
area.46 

In this and similar instances of decision-making, contractors were retained because their 

past success was promissory for future performance in the program. In making such 

judgements, virus-cancer program researchers elided substantive scientific differences 

between DNA and RNA viruses at the same time they argued changes in focus were 

necessary given the current state of the science. (This was a similar sleight of hand to 

consolidating DNA virus studies on the grounds that results were slow in forthcoming,47 

given that the program had already been searching for a C-type RNA virus that caused 

leukemia in humans for 8 years.)  

SVCP scientists continued to phase out these programs throughout the early 1970s. 

The importance of program relevance in building and sustaining consensus around C-type 

RNA and herpes-like DNA viruses is evident in rare moments of dissensus in contract 

approval meetings. Until early 1969, most contracts proposed in these meetings were 

passed with unanimous approval. Members who disapproved of certain elements in a 

                                                 
46 December 4, 1969 meeting minutes of the Special Virus Cancer Program. Cancer Chemotherapy Program, 
1969-81 (NARA II, Record Group 443, UD-UP Entry 7, Box 3, Folder 5): pg. 3. 
47 January 9, 1975 meeting minutes of the Virus Cancer Program. Cancer Chemotherapy Program, 1969-81 
(NARA II, Record Group 443, UD-UP Entry 7, Box 3, Folder 5): pg. 6. 
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contract would abstain from a vote to register their disagreement rather than vote in 

exception.48 When these contract elements violated typical judgments of program 

relevance, however, program members took exception on the record. This first happened 

in December 1969, when the SVCP reviewed a contract whose work scope included the 

development of antigen extraction techniques using polyoma virus systems. Since the 

program had been phasing out work on this DNA virus, Huebner had to defend the value 

of applying the technique to study RNA viruses in the future in order to secure a consensus 

vote.49 (A nearly identical circumstance occurred again in March 1971.50)  

When contracts were debated whose program relevance could not be justified in 

reference to their value to RNA virus study, contracts could no longer be funded by 

consensus. In September 1970, Dr. Robert Depue voted against a contract to study 

epidermal papillomas in fish commonly consumed by man, arguing that “the virus 

observed in epithelial tumors in flounder and sole resembles a papovavirus. Currently, 

SVCP is reducing its emphasis on papovaviruses.”51 By the time a similar incident took 

place in January 1975, program scientists were able to once again achieve consensus—this 

                                                 
48 See discussion of contract for Huntingdon Research Center, March 6, 1969 meeting minutes of the Special 
Virus Cancer Program. Cancer Chemotherapy Program, 1969-81 (NARA II, Record Group 443, UD-UP 
Entry 7, Box 3, Folder 5): pg. 4-5. 
49 December 4, 1969 meeting minutes of the Special Virus Cancer Program. Cancer Chemotherapy Program, 
1969-81 (NARA II, Record Group 443, UD-UP Entry 7, Box 3, Folder 5): pg. 3-4. 
50 See discussion of Salk Institute contract, March 4, 1971 meeting minutes of the Special Virus Cancer 
Program. Cancer Chemotherapy Program, 1969-81 (NARA II, Record Group 443, UD-UP Entry 7, Box 3, 
Folder 5): pg. 8. 
51 September 3, 1970 meeting minutes of the Special Virus Cancer Program. Cancer Chemotherapy Program, 
1969-81 (NARA II, Record Group 443, UD-UP Entry 7, Box 3, Folder 5): pg. 6-7. 
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time, offering a rare unanimous disapproval of a proposal to study the role of HPV in 

cancer.52 

 In these meetings, program relevance was interpreted in light of past and future 

scientific goals. However, program relevance was also a criterion prescribed for decision-

making by the formal management structure of the convergence technique. As described 

in Chapter Two, the convergence technique was loosely coupled from the scientific 

practices of the majority of researchers in the Institute’s virus-cancer program throughout 

its SVLP and SVCP iterations. A full two-thirds of scientists in the virus-cancer program 

either neglected or actively undermined the management prescriptions of the convergence 

technique in order to secure autonomy over the direction of their research and protect their 

time against administrative obligations. When it came to justifying the near exclusive 

pursuit of RNA viruses, however, the convergence technique’s criterion of “program 

relevance” was cited in a ritualistic manner as a guarantor of funding for projects NCI 

researchers felt worthy of pursuit. In this sense, SVCP researchers referenced the formal 

structure of the convergence technique to legitimize decisions in light of a formal 

management structure, similar to how Meyer and Rowan (1977) characterize the 

invocation of formal structures in organizations where institutional rules are loosely 

coupled from efficiency practices.  

Government science organizations do not often square with the private firms Meyer 

and Rowan study because their missions are often capacious enough to encompass the 

                                                 
52 January 9, 1975 meeting minutes of the Virus Cancer Program. Cancer Chemotherapy Program, 1969-81 
(NARA II, Record Group 443, UD-UP Entry 7, Box 3, Folder 5): pg. 6. 
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everyday scientific practices comprising these organizations. Nevertheless, formal rules 

still help to structure social orders around important organizational events in ways that 

resemble the interactions in contract meetings of the virus-cancer program. Janet Vertesi 

(2015) has observed such a phenomenon among NASA’s Mars Exploration Rover team, 

where collectivist narratives around the interpretation of images in ritualistic settings like 

meetings sustained a social order of consensus. Whereas Vertesi describes consensus-

building as a scientifically productive political process, Diane Vaughan's (1997) study of 

the Challenger disaster shows how the resulting social orders can limit possibilities for 

acting by generating the structural and cultural context where pathological decision-

making processes are normalized.  

David Stark (2009) predicts that orders built on consensus will limit innovation, 

and notes that hierarchical forms of governance tend to enforce such orders by imposing 

single criteria of evaluating success. The virus-cancer program sits somewhere between 

the flattened egalitarian structure Vertesi describes at NASA (which Stark would label 

heterarchical) and the rigid hierarchy Vaughan finds in the same organization during the 

1980s. The everyday organizational practices of scientists in the virus-cancer program, 

which are loosely coupled from the formal structure of the convergence technique, present 

a proto-heterarchical social order supported by rituals oriented toward developing 

consensus around interpretations of program goals as constructed during regular events 

(especially contract meetings). Had the convergence technique, which is primarily 

hierarchical, been closely coupled with scientific and management practices in the virus-

cancer program the emergence of consensus around C-type RNA and herpes viruses would 
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have been more predictable from a structuralist perspective like Stark’s. However, amid 

the inconsistencies between structure and practice the origins of social order in the virus-

cancer program should be found primarily in the practice. 

From the perspective of practice, the narrowing of scientific consensus in the virus-

cancer program is a temporal achievement. Over multiple, successive events, such as 

contract meetings and operational reports, scientists in the program interpret their present 

possibilities in light of reconstructions of the past and understandings of future goals. As 

such decisions accrete within the program, its members come to develop shared evaluative 

criteria for scientific merit propped up by the ritualistic invocation of “program relevance.” 

Program relevance is an interactional achievement, negotiated collectively in the context 

of these events and subject to the consensus of group members rather than any objective or 

universal criteria. The gradual exclusion of non-herpes DNA viruses from the program is 

illustrative of this point, as the evaluations used to justify abandoning DNA virus research 

in favor of RNA virus research could also easily condemn the latter. This is evident in 

SVLP and SVCP researchers’ haste to abandon DNA virus research in the face of negative 

findings where similar negative findings were interpreted as encouraging for RNA virus 

research, or VCP scientists’ criticisms of the slow pace of HPV research when they 

countenanced the snail’s pace of C-type RNA or herpes-like DNA research. 

Program relevance marks a point of close coupling in an otherwise loosely coupled 

program, but its function is not to legitimize the science in light of a managerial approach 

with institutional analogs in successful technological programs. As criticisms of the virus-

cancer program indicate, many scientists outside of the NCI viewed the kind of hierarchical 
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management system invoked by the convergence technique as anathema to good cancer 

research, as it clashed with the prevailing institutional norms of small-scale, investigator-

initiated basic inquiry. The explanation for this close coupling is found not in the broader 

environment, as new institutionalists like Meyer and Rowan suggest, but in the program’s 

local order. Reconstructing decisions in light of program relevance allowed for minimal 

coordination that maintained a valorized culture exemplified in the “moon shot for cancer” 

while sustaining a relatively autonomous, interest-driven system of initiating and funding 

research. The irony is that the scientific failure of the virus-cancer program has been 

attributed to its overly hierarchical structure, whereas the decisions that led to a narrow 

consensus around C-type RNA viruses that ultimately proved elusive were in service to 

maintaining a more distributed and horizontal system of coordination instead.  

 

A CLOSED SHOP: CRITICISMS OF THE VIRUS-CANCER PROGRAM AS 

SCIENTIFIC FAILURE 

The NCI’s virus-cancer efforts had not been without their critics. However, 

criticism of the SVCP ratcheted up after the passage of the National Cancer Act of 1971 

promised a large influx of funds into the program. These complaints were registered by an 

opinion piece authored by Science correspondent Nicholas Wade immediately following 

the Cancer Act’s passage. Wade’s investigation echoed the opinions of many extramural 

scientists, but also presaged the condemnation the program would receive from the Zinder 

Report two years later. As Wade recounts, “[t]he major criticisms made of the SVCP are 
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that it uses a wasteful method of supporting research, allows too much power to individual 

scientists to channel resources in a single direction, has failed to develop an intellectual 

base for its overall research strategy, and excludes critics and outside advice.”53 Wade 

remarks upon the apparent obliviousness of SVCP scientists and administrators to these 

damning critiques. Quoting anonymous respondents from the scientific community, he 

opines on a lack of structural openness around contracting and a culture of deliberate 

isolation borne of defensiveness.54 At the heart of these criticisms was a perception that 

SVCP contracts were approved without adequate peer review. Given the tremendous power 

and discretion the small group of NCI scientists comprising the SVCP held over research 

priorities with nearly $50 million in funds at stake, one of Wade’s respondents warned of 

“an incredible fiasco should their judgment prove wrong.”55 

In the wake of Wade’s editorial, the National Cancer Advisory Board (NCAB) 

assembled an ad hoc committee of extramural scientists chaired by bacteriologist Norton 

Zinder to review the SVCP. In October 1973, the Ad Hoc Review Committee of the SVCP 

submitted its draft report to the NCAB. The so-called Zinder Report came out in favor of 

virus-cancer research in principle, but was scathing against the SVCP’s approach to the 

problem. Attacking the foundational assumptions upon which the program was initiated—

that certain cancers are caused by viruses, and that they could be controlled through 

                                                 
53 Nicholas Wade. 1971. “Special Virus Cancer Program: Travails of a Biological Moonshot.” Science 
174(4016): pg. 1306. 
54 Ibid., pg. 1307. 
55 Ibid., pg. 1308. 
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vaccines—the Report argued “[t]here did not, nor does there exist, sufficient knowledge to 

mount such a narrowly targeted program.”56  

The Zinder Report singled out the use of contracts as particularly problematic given 

what was perceived to be an inappropriate system of peer review. Like Wade before them, 

the committee found that NCI scientists had too much power to distribute funds to friendly 

contractors, and that the allocation of funds often seemed to “be determined by the interests 

of and perhaps personal relationship to a Segment Chairman.”57 Further exacerbating this 

favoritism, the Report noted that the working groups that formed one of the two layers of 

peer review in the SVCP were staffed primarily by researchers who received support 

through SVCP contracts. When the committee interviewed these contractors, they found 

that many did not feel free to express disagreement with funding decisions in contract 

approval meetings, and did not feel comfortable criticizing how NCI scientists reviewed 

and approved contracts.  

The Zinder Report did not attribute these failures in peer review to the abuse of 

power or obliviousness on the part of NCI scientists. Instead, they argued that allowing 

SVLP scientists too much discretion in determining how the program would evolve over 

time resulted in a closed shop: 

The mistake that led to the excesses we describe was primarily one of 
management. The program was allowed to grow from the inside out. The 
vision that established the program was sound, but the underlying 
philosophy that the role of management of fundamental science is the same 

                                                 
56 “Report of the Ad Hoc Review Committee of the SVCP” (Zinder Report). October 31, 1973. National 
Institutes of Health Office of the Director Central Files (NARA II, Record Group 443, UD-06D Entry 1, Box 
96, Folder 6): pg. 9. 
57 Ibid., pg. 15. 
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as the role of management for engineering or development when the 
fundamental knowledge is available, was sadly in error. Instead of allowing 
the direction of the scientific program to come from the working scientists 
by opening it to all, the program appears to have been a closed operation 
from its start.58  

To correct the deficiencies they detected, the committee recommended the SVCP open its 

“closed shop.”59 This primarily involved reconstituting groups tasked with reviewing 

contracts so that they were at least half non-NCI scientists, and opening up contract 

competitions to all. Additionally, the Report recommended cancelling all existing contracts 

and reassigning funding for basic research to grants, reserving contracts only for those 

worthy projects that did not attract sufficient attention from the scientific community. 

Many of the criticisms contained in the Zinder Report addressed management 

practices in the virus-cancer program that administrators had already come to perceive as 

problematic. Only months prior to receiving the report, the Institute had made moves to 

consolidate the working groups responsible for initial review of contract proposals and 

discontinue the questionable practice whereby contractors might sit on the same committee 

that reviews their submission.60 Earlier in 1973, many of the SVCP’s scientists, including 

Huebner, came under attack by academic scientists who argued before the NCAB that their 

close control over the direction of research in the program worked “to the detriment of the 

science.”61  

                                                 
58 Ibid., pg. 29. 
59 Barbara Culliton. 1973. “Cancer: Select Committee Calls Virus Program a Closed Shop.” Science 
182(4117): pg. 1111. 
60 National Cancer Institute. Annual Report of Program Activities, 1972-1973. Part III (Archive.org): pg. 
778. 
61 Beeman 2005, pg. 458. 
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These criticisms, which compounded with broader attacks on contract funding 

discussed in Chapter Two, culminated in the last major overhauls to the virus-cancer 

program. Renamed the Virus-Cancer Program (VCP) at the end of 1973, the program’s 

system of contract review was reorganized around reconstituted working groups that 

included more outside researchers. Additionally, there was a renewed emphasis on funding 

more basic research into viral oncology that was not in service to the VCP’s needs, and 

could be funded through standard grants. In the year leading up to reorganization, virus-

cancer program leadership presented the program as substantially supporting the goals of 

the National Cancer Plan, which was designed to meet the responsibilities assigned to the 

NCI by the National Cancer Act of 1971.62 Their ability to stake this claim was predicated 

upon their continued interpretation of the goals of the NCI’s virus-cancer program to both 

discover a link between viruses and cancer and use this knowledge to develop vaccine 

interventions. By 1974, however, when the program realized its VCP iteration, the 

program’s research logic had been revised. Rather than emphasizing viral etiology and 

vaccines, the VCP operated under the more general “premise that a virus or viral genetic 

information persists in the host and is an indispensable element for the induction of certain 

kinds of human cancer.”63 

It is fair to criticize the NCI’s virus-cancer program for failing to achieve its 

animating purpose: detecting the viral etiology of certain cancers and developing a vaccine 

                                                 
62 National Cancer Institute. Annual Report of Program Activities, 1973-1974. Part III-B (Archive.org): pg. 
946. 
63 National Cancer Institute. Annual Report of Program Activities, 1974-1975. Part III-B (Archive.org): pg. 
975. 
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to prevent these cancers. This failure cannot be attributed to a lack of knowledge or 

technical capacity in science at large, as evidenced by the successful development of a 

vaccine against hepatitis-B during the same period. Hepatitis-B is associated with liver 

cancer, and in the mid-1960s hepatitis-B antigens were extracted from leukemia patients. 

The hepatitis-B vaccine was developed based on research initiated in 1968 by Maurice 

Hilleman of the Virus and Cell Biology Research program at Merck (Galambos and Sewell 

1997). Hilleman’s hepatitis-B vaccine research was ongoing throughout the last decade of 

the NCI’s virus-cancer program, during which time the program let a number of contracts 

and grants to Hilleman and Merck. Though proprietary concerns may have prevented direct 

collaboration between Merck and the NCI on hepatitis-B vaccines, they did not prevent 

Hilleman and his colleagues from publishing extensively on the new surface antigen 

technique they used to develop the vaccine. Information about hepatitis-B as a viral cancer 

was readily available and NCI scientists involved in the virus-cancer program were aware 

of Hilleman’s antigen work that would eventually lead to the vaccine.64 Carl Baker also 

provides evidence that Hilleman attended the annual Joint Working Conferences at Arlie 

House where prominent virus-cancer researchers from within and without the NCI shared 

their work informally prior to publication.65 Yet there is no evidence scientists at the NCI’s 

virus-cancer program seriously considered hepatitis-B (a DNA virus) a promising 

candidate for vaccine development. (In a more direct error of omission, VCP scientists also 

                                                 
64 National Cancer Institute. Annual Report of Program Activities, 1965-6. Volume I. NCI Program 
Operations Files (NARA II, Record Group 443, UD-WW Entry 4, Box 5). National Archives and Records 
Administration, College Park, MD: pg. 883. 
65 See Baker 2005, pg. 215. 
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demurred to fund HPV contracts based on the judgment that such studies were unlikely to 

be of relevance to program goals.66)  

Many of the VCP’s contemporaries argued that the program’s focus on C-type 

RNA viruses drove cancer virus research into an intellectual dead end. While it is true that 

no analog to the C-type RNA viruses the program investigated was found to cause human 

cancer, it is unfair to criticize the program’s methods or outcomes as bad science. In 

addition to common post-hoc justifications of the program as facilitating AIDS research 

(Epstein 1996) and the molecular biological turn in cancer research (Fujimura 1996), 

efforts in the NCI’s virus-cancer programs also yielded immediate scientific 

breakthroughs. These included Huebner and Todaro’s viral oncogene theory, which 

emanated directly from research on suspected C-type RNA cancer viruses. The success of 

basic science breakthroughs like the oncogene theory should be considered alongside the 

failure of the goals of targeted research—i.e. a vaccine against human cancers—not 

because it offers a more charitable reading, but because it reflects more accurately the 

coexistence of multiple evaluative standards in the same program than is offered in 

academic histories (e.g. Chubin and Studer 1978; Scheffler 2014). 

 

CONCLUSION 

                                                 
66 January 9, 1975 meeting minutes of the Virus Cancer Program. Cancer Chemotherapy Program, 1969-81 
(NARA II, Record Group 443, UD-UP Entry 7, Box 3, Folder 5). 
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 In 1975, the Virus Cancer Program saw its first steep decline in funding, following 

on the heels of the Zinder Report and broader efforts to curb contracting in the Institute 

discussed in Chapter Two. On the heels of these problems, NCI leadership reorganized the 

VCP to separate the operations of intramural research from contracts with external 

entities.67 These reforms marked the beginning of the end for the NCI’s targeted virus-

cancer research program, which was slowly dismantled and absorbed into the Viral 

Oncology Program (VOP) in November 1975. A shift in research emphasis in the VOP 

suggested that NCI scientists’ interests also moved away from targeted efforts shortly 

thereafter. Rather than probe the relationship between different viruses and cancers, NCI 

researchers had turned their attention to illuminating the basic mechanisms of cellular 

transformation using cancer viruses as model systems. Interpreting the VOP’s mission in 

1976, NCI leadership reported that “[t]he emphasis in cancer virology has moved from the 

search for viruses to the study of virus gene transcription, translation and control 

mechanisms.”68 No longer beholden to program objectives of finding a vaccine for virally 

induced cancers, the NCI’s research portfolio expanded to include basic research that 

utilized many of the DNA viruses that had been excluded from contracts in later iterations 

of the virus-cancer program, such as HPV.69  

                                                 
67 National Cancer Institute. Annual Report of Program Activities, 1974-1975. Part III-B (Archive.org): pg. 
977. 
68 National Cancer Institute. Annual Report of Program Activities, 1975-1976. Part III-A (Archive.org): pg. 
40. 
69 A Laboratory of DNA Tumor Viruses was founded in the VOP in 1976 “to recognize the increased 
emphasis on molecular-genetic approach [sic] to cancer-virus studies and the role of DNA viruses in cancer.” 
National Cancer Institute. Annual Report of Program Activities, 1975-1976. Part III-B (Archive.org): pg. 
1124. 
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The turn to basic molecular biology in virus-cancer research at the NCI also 

complemented the shift back to grant-based funding for extramural research that 

characterized the NCI during the 1980s. This first period concludes as virus-cancer 

research shifts from the “big science” of Cold War biomedicine to the “cottage industry” 

of molecular biology that sprung up around genetics in the 1980s (see Fujimura 1996). In 

the period that follows, these two worlds collide around translational research—a big 

science effort based upon making connections across small science teams. Reiterated 

problem solving draws our attention to ways in which the solutions to problems around 

how to fund virus-cancer research in the 1960s and 1970s set up the solutions to these same 

problems as they were addressed in the 1990s and 2000s. At the heart of problem-solving 

efforts in the next period are attempts to better reconcile preferences for investigator-

initiated and grant-based projects that proliferated in reaction to targeted research with the 

desire to launch large-scale and concerted attacks on cancer. The solutions to these 

problems affected how research into human papillomaviruses (HPV) and cancers was 

structured, and with it the forms of collective order that prevailed in the Institute’s virus-

cancer programs. 
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CHAPTER FOUR 

A Culture of Planning: The Emergence of Translational Research in the National 

Cancer Institute, 1991-2008 

 

Since the dawn of the twenty-first century, talk of “translational research” has 

become ubiquitous in American biomedicine. Translational research is a flexible construct 

that indicates a complex relationship between basic and applied research, where the goal is 

to move scientific innovations from “bench to bedside” through collaborations with 

laboratory, clinical, and population scientists. STS scholars have recently attempted to 

explain the emergence of translational research in biomedicine. This scholarship is 

permeated with the sense that translational research only recently crystallized as an “ethos” 

(Maienschein et al. 2008) around the 2003 NIH Roadmap to Medical Research. Yet, as 

(Keating and Cambrosio 2011) have indicated, directed science efforts at the National 

Cancer Institute dating back to the 1990s were central to the emergence of translational 

research in mainstream biomedicine. The language of translation was used in the NCI 

throughout the previous period to refer to “efficient and timely translation of research 

results into techniques and procedures that can be used for the practical control of cancer 

in man.”1 References to this interpretation of translational research, which anticipates its 

contemporary usage, date back to at least 1967 (though the language of translation was 

                                                 
1 “National Cancer Program: The Strategic Plan.” January 1973. National Institutes of Health Office of the 
Director Central Files (NARA II, Record Group 443, UD-06D Entry 1, Box 95): pg. III-6 
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overpowered in this period by bellicose Cold War metaphors).2 However, existing accounts 

of translational research in STS fail to explore in historical detail the NCI’s role in the 

formation of translational research as a broader phenomenon.  

In this chapter, I discuss how institutional changes, such as renewed calls for 

government accountability and changing landscapes of managed healthcare and private 

industry, influenced and were influenced by organizational reforms in the NCI related to 

translational research. I show how particular understandings of translational research 

emerged in the NCI in the 1990s in conjunction with these organizational reforms. These 

reforms allowed actors in the Institute to connect interpretations of translation to 

collaborative practices in ways that contributed to a distinct “organizational culture of 

translational research”—i.e. shared meanings communicated through past exemplars and 

understood in their application to current and prospective scientific and administrative 

practices. A better understanding of the development of these organizational cultures of 

translational research in the decade preceding the NIH Roadmap allows STS scholars to 

locate the much sought-after origin of the global translational research paradigm in specific 

programs that connected discourse on translation to routines for organizing research at the 

interface of the NCI, the Congress, industry, and the academy. Unpacking the origin of 

translational research at this interface also allows greater clarity in discussions of the 

fugitive “ethos” of translational research that STS scholars have struggled to define. 

                                                 
2 See National Cancer Institute. Annual Report of Program Activities, 1966-7. Draft. National Institutes of 
Health Office of the Director Central Files (NARA II, Record Group 443, UD-06D Entry 1, Box 93): pg. 
238. 
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 Funding practices were crucial to the development of local cultural understandings 

of translational research. In this chapter, I show how NCI administrators adapted certain 

existing funding lines, like the multi-project P01 grant, and created new funding lines, such 

as the SPORE and RAID grants, to target translational research. The growth of translational 

funding mechanisms was spurred by the perception that translational research, much like 

clinical work, was disadvantaged by the culture of basic research that permeated the peer 

review process at NCI. Early on, these translational funding mechanisms served in part as 

compromises that allowed the NCI to maintain an emphasis on basic research, something 

both NCI directors who reigned during the 1990s believed to be the Institute’s paramount 

mission, while ensuring the knowledge they produced would be put toward satisfying long-

standing public demands for measurable disease reductions. 

 As these translational funding mechanisms were becoming established in the early 

1990s, the NCI found itself at the center of a number of critical external organizational 

evaluations. As previous chapters indicate, the NCI was no stranger to external scrutiny. 

However, the relentless focus of organizational surveys from the early 1990s upon 

inefficiencies in the Intramural Research Programs (IRPs) of the entire NIH at a time when 

NCI was under fire for its responses to other public scandals prompted dramatic 

organizational reforms. Most notably, the long-prevailing system whereby both intramural 

and extramural projects were grouped thematically was broken apart. In its place, a separate 

(though largely still thematic) organizational structure was erected around the Extramural 

Research Program (ERP).  
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 As a consequence of these organizational reforms and the attention paid to new 

funding mechanisms, the contours of a heretofore wooly construct of “translational 

research” began to take shape. While administrators used the concept to defend the high-

risk work being done in the IRP, the NCI’s local vision of translation was also transmitted 

to extramural scientists through funding mechanisms like the SPORE program. NCI 

administrators were also particularly effective at using translation to defend the 

organization before the Congress, the National Cancer Advisory Board, and the President’s 

Cancer Panel. As promising translational projects (such as the human papillomavirus 

vaccine discussed in Chapter 5) emerged from NCI-sponsored research, local 

understandings of translational research became more robust. As such, the famous 

rhetorical force of the translational metaphor was won in part by tying it to actual, ongoing 

scientific and organizational practices. In other words, translational research was more than 

just a buzzword at NCI, as the organization consistently put its money where its mouth 

was. 

 

A CHANGING LANDSCAPE OF CANCER RESEARCH 

 The NCI of the 1990s was an organization emerging from a series of scientific 

triumphs during the decade prior. As discussed in Chapter Three, the NCI was instrumental 

in supporting research that contributed to the development and dissemination of the 

oncogene theory of cancer causation. The NCI widely supported oncogene research in both 

the IRP and the ERP, and a number of NCI researchers were responsible for important 
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breakthroughs related to oncogenes. In this sense, as Joan Fujimura (1996) argues, NCI 

was a driving force behind the oncogene “bandwagon” that spread throughout the 

biomedical community, leading to a new approach to cancer research. 

 The NCI spent the majority of the 1980s under the tenacious leadership of director 

Vincent DeVita (1980-1988). DeVita was an unflagging champion of basic research, and 

a staunch defender of the Institute’s investments in molecular research over the previous 

two decades. He famously leveraged breakthroughs in molecular biology to rescue to the 

virus-cancer program of the 1960s and 1970s from its poor reputation among lawmakers 

(see Fujimura 1996:132). More importantly, he was willing to take on the NIH director and 

the Office of Management and Budget to ensure the NCI remained adequately funded in 

the face of looming budget cuts.3 DeVita’s approach was seen as responsible for keeping 

the NCI in the black at a time when the national debt was creeping upward and Reagan’s 

economic policies threatened most non-military government programs. 

 Despite these apparent successes, the NCI closed out the 1980s in worse financial 

shape than it had been for decades. As then-NCI Director Samuel Broder pointed out in a 

1994 Lab and Branch Chiefs meeting, after adjusting the NCI budget to 1980s constant 

dollars and adjusting for purchasing power based on the biomedical pricing index the 

Institute showed a consistent loss of purchasing power throughout the 1980s. (Their nadir 

was in 1983, when they suffered a 20% loss in purchasing power.) Broder noted that the 

NCI budget, like the NIH budget, failed to keep up with inflation during the 1980s. 

                                                 
3 “Broder: Cancer Act’s special authorities don’t give Director immunity from NIH, HHS.” The Cancer 

Letter, September 27, 1991, pg. 2. 
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Whereas various AIDS legislation, the Human Genome Project, and other initiatives 

allowed the NIH to recover and show linear growth up to its current +15% over 1980s 

funding trends, the NCI’s growth rate had fallen 6% by 1991 before a slight increase put it 

back to its 1980 purchasing power in 1992.4 In the ensuing half-decade, the NCI would 

come under pressure to do more with its stagnant budget. It was from this financial 

environment that early efforts to fund translational research emerged. 

 

FUNDING TRANSLATIONAL RESEARCH: THE NCI UNDER BRODER, 1991-1995 

The first half of the 1990s unfolded in the NCI under the directorship of Dr. Samuel 

Broder. President Reagan appointed Broder to succeed Vincent DeVita in 1988. A clinical 

oncologist, Broder had spent most of his professional career in the NCI. Coming in on the 

ground floor of the HIV/AIDS epidemic, Broder quickly converted his research efforts at 

the NCI’s Division of Cancer Treatment into a “skunkworks” for drug development.5 His 

work was instrumental to the NCI’s development of drugs to combat HIV/AIDS, such as 

AZT, ddI, and ddC. By the time Broder took office, these drugs were considered some of 

the Institute’s greatest successes. 

                                                 
4 1994 NCI Lab and Branch Chiefs' Meeting. Video recording. NLM Unique ID: 101594016. History of 
Medicine Division, National Library of Medicine (Bethesda, MD). 
5 Victoria Harden and Caroline Hannaway. February 2, 1997. Samuel Broder oral history interview transcript, 
pg. 14. Office of NIH History Oral History Archive. Retrieved from 
https://history.nih.gov/archives/downloads/broderfeb97.pdf on May 25, 2015. 
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Broder was by all accounts a measured and thoughtful man. His leadership style 

was, by his own admission, conservative. In a 1991 interview with The Cancer Letter, the 

premiere news source dedicated to cancer research reporting, he remarked:  

I’ve made very few changes in the Institute. I’m a low profile person. I think 
the best people you can find should be the people that run the place. I don’t 
believe in making changes for change’s sake. I know there are some 
leadership philosophies that like to shake everybody up and make people 
move around and all that. That as a goal of and by itself doesn’t attract me.6  

Broder contrasted his management style with DeVita’s, noting he did not see the value in 

exercising the special authorities granted NCI by the National Cancer Act of 1971 to take 

on the NIH or other government organizations higher up the PHS pecking order. 

(Incidentally, others also contrasted Broder’s style with DeVita’s, as they remarked upon 

his departure that they were looking forward to a new NCI director who was a “leader.”)7 

Throughout his tenure as director, Broder’s stated commitment was to science, and 

to the NCI as a scientific research organization. Interpreting his past experiences as a 

clinician working closely with laboratory scientists to develop HIV/AIDS drugs, Broder 

firmly believed that the flow of knowledge between the lab and clinic should be bi-

directional.8 Throughout his tenure, Broder strove to create an environment in the NCI 

conducive to this vision of the relationship between basic and applied research, which he 

called “translational research.” Despite his reluctance to alter the formal structure of the 

organization, Broder helped institute a number of funding changes that were instrumental 

                                                 
6 “Broder: Cancer Act’s special authorities don’t give Director immunity from NIH, HHS.” The Cancer 

Letter, September 27, 1991, pg. 2. 
7 Myrna Watanabe. 1995. “National Cancer Institute reorganizing under cloud of controversy, uncertainty.” 
The Scientist Magazine, November 13: pg. 1. 
8 Broder oral history interview transcript, pg. 7-8. 
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to the emergence of organizational cultures of translational research in the NCI during the 

1990s.  

Broder was committed to translational research before the concept saturated 

biomedical discourse. Though the term had been in use in the NCI for decades, most 

researchers outside the Institute did not take its definition for granted. For instance, The 

Cancer Letter only began referencing “‘so-called’ translational research”9 independently 

of respondents’ usage of the term in 1993, and introduced the term in scare quotes until the 

mid-1990s. In 1995, famed laboratory scientist J. Michael Bishop, who shared a Nobel 

Prize with then-NIH director Harold Varmus, expressed in a letter that “the definition of 

[translational research] still eludes me.”10 Broder’s systematic use of the term in the NCI’s 

annual professional budgets and in NCAB meetings appear particularly influential, as the 

audience for these documents (the Congress, the President’s Cancer Panel, and professional 

organizations like the American Society for Clinical Oncology) subsequently adopted the 

construct in their own reports.  

To date, STS scholars have studied translational research as a primarily discursive 

construct. However, this should not suggest that translational research exists as a merely 

rhetorical strategy. Cambrosio et al. (2006) relate the ascent of translational research to 

collaborative research and authorship practices, and other STS scholarship suggests that 

discursive constructs gain meaning and efficacy when tied to routine practices (Aviles 

                                                 
9 “ASCO, AACR hold last joint annual meeting, vow to encourage basic-clinical interactions.” The Cancer 

Letter, May 28, 1993, pg. 2. 
10 Fax from Michael J. Bishop to Barbara Rimer, January 12, 1995. Harold Varmus papers, Box 6, Folder 8. 
National Library of Medicine, Bethesda, MD. 
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2015; Fujimura 1996; Hoffman 2015). In the early 1990s, NCI Director Samuel Broder 

gave his interpretation of translational research concreteness by altering the review 

procedures for an existing funding mechanism, the P01 Research Program Project Grant, 

and creating a new grant, the Specialized Programs of Research Excellence (SPORE) using 

models that embodied this interpretation. Translational P01 and SPORE grants challenged 

the status quo that favored funding basic research which had been strongly in place since 

the revolt against targeted research in the late 1970s. By creating circumstances for 

negotiating distinct approaches to supporting translational research, these funding practices 

enabled NCI scientists involved with peer review and administrators involved with grant 

management to flesh out the construct of translational research in ways that made it 

meaningful and actionable. Understandings of translational research developed around 

these funding mechanisms would subsequently inform efforts to implement translational 

reform in other parts of the NCI as well as the NIH. 

 

The P01 grant: Making translational research competitive in peer review 

The P01 Research Program Project grant was a collaborative version of the 

traditional R01 Research Project Grant, which funds individual investigators. To be eligible 

for a P01 grant, a project must include multiple investigators, often but not always at the 

same institution, who share common resources and whose individual projects are geared 

toward a bigger, collaborative goal. P01s were developed as a standard funding mechanism 

for collaborative extramural work, including projects that were purely based on laboratory 
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or clinical science. Over time, however, the P01 came to be seen as a grant the NCI could 

use to foster interdisciplinary work on a short term basis (in contrast to longer-term 

interdisciplinary collaboration in Comprehensive Cancer Centers funded by a separate 

mechanism). 

Both P01 grants and traditional R01 grants were funded from the same pool of 

money, referred to by the NCI as the Research Project Grants (RPG) pool. R01 grants 

dominated the RPG pool, both in terms of number of awards and share of total grant 

monies. For instance, in 1990 R01s accounted for 68.5% of all projects funded by the NCI, 

consuming half of the entire RPG budget shared among 10 separate funding mechanisms.11 

The sheer enormity of the R01 share of the RPG budget perturbed few. R01s were near and 

dear to the hearts of extramural scientists, as they had long been the traditional means by 

which the NCI funded academic research. NCI administrators also embraced the 

mechanism, as it was symbolic of the Institute’s investment in investigator-initiated 

(typically laboratory) inquiry. 

P01 grants consistently consumed the second-largest share of the RPG budget. 

Though each P01 grant funded multiple investigators working on multiple projects related 

to a broader collaborative effort, NCI administrators counted each P01 as a single grant. 

This accounting practice meant that each P01 grant was magnitudes more expensive than 

any of the other grants in the RPG pool. In 1990, a single P01 grant cost an average of 6 

                                                 
11 Calculation based on statistics provided in National Cancer Institute, Fact Book 1991, pg. 73. NCI digital 
archives. 
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times as much as a single R01.12 Every year, by congressional mandate, the NIH set targets 

on the number of grants the NCI should award based in part on their share of the overall 

RPG pool. In fiscal year 1992, this target demanded a $210,000 per grant average,13 about 

5.5 times lower than the average P01 grant actually awarded that year.14 As Broder noted 

in 1991, the NIH was using this discrepancy to crack down on the growth of P01 grants.15  

Threats to the share of P01 funding were particularly troubling to those at the 

National Cancer Advisory Board who viewed the P01 grant as the most promising 

mechanism for funding translational research. In 1991, Dr. Sidney Salmon, a new but vocal 

member of NCAB, urged leadership at the NCI to extend their support beyond the 

traditional R01. Salmon argued P01 grants should be rescued from the “tyranny of the 

accountants” who wish to count their contribution singly, as “The program project grants 

are perhaps the best example where you see the translation from the laboratory bench to 

the bedside.”16 Salmon became a staunch advocate of P01 grants early in his stint on the 

NCAB, defending them as the only extant funding mechanism that actually supported 

translational research.17  

                                                 
12 Ibid. 
13 “Number of clinical R01 applications doubles, funding rate below 20%; NCI execs not satisfied.” The 

Cancer Letter, July 17, 1992, pg. 3. 
14 Calculation based on statistics from National Cancer Institute, Fact Book 1993, pg. 61. NCI digital 
archives. 
15 “Budget difficulties aside, centers important to NCI, Broder asserts; warns against sabotage.” The Cancer 

Letter, July 12, 1991, pg. 2. 
16 “Budget difficulties aside, centers important to NCI, Broder asserts; warns against sabotage.” The Cancer 

Letter, July 12, 1991, pg. 7 
17 May 6-7, 1991 Meeting minutes of the National Cancer Advisory Board, pg 39. National Cancer Institute 
Division of Extramural Activities digital archive. 
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The Senate Appropriations Committee was similarly distressed at the thought of 

the NCI scaling back on P01 grants. Their report for the Senate fiscal year 1992 funding 

bill (released in July 1991) stated: “The committee is distressed that NCI is considering 

eliminating program project grants in an effort to demonstrate an overall greater number 

of awards. The P01 mechanism has played an essential role in the transfer of basic research 

findings to bedside practice.”18 In attempting to adjudicate between the necessarily larger 

budgets for P01 grants and the need to hit funding targets, the Senate committee “feels that 

numerical goals for grants should not force the elimination of useful mechanisms of 

research.”19 

In response to concerns over funding targets, the NCI piloted a new Interactive R01 

program toward the end of 1991. This mechanism would allow the contribution of each 

individual investigator involved in a collaborative project to count as a single grant. Unlike 

P01 grants, where researchers were expected to share materials and physical resources, 

Interactive R01 grants were intended to facilitate “intellectually driven collaborative 

efforts” intermediary between P01 grants and traditional R01 grants.20 Interactive R01s 

could be broken up more easily, so that only those applications deemed meritorious would 

be funded; as each project in an Interactive R01 is counted separately, this meant the 

average cost of each grant would remain low. However, Interactive R01 grants quickly 

became viewed by administrators as either onerous, given the additional labor they required 

                                                 
18 “Senate Committee adds $200 mil. to NCI request for FY92; centers, women’s health, targeted.” The 

Cancer Letter, July 19, 1991, pg. 2. 
19 Ibid., pg 3 
20 “Interactive Research Project Grants PA application deadline Feb. 20.” The Cancer Letter, December 13, 
1991, pg. 7. 
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for review, or redundant, given their substantial overlap with the P01 mechanism. Several 

Institutes thus called for their abolition.21  

 To maintain focus on P01 grants, in February of 1992 NCI Deputy Director David 

Ihde instructed the Division of Cancer Treatment’s Board of Scientific Counselors (the 

committee of extramural scientists who peer reviewed grant applications for cancer 

treatment)22 to similarly fund only the most meritorious components of P01 grants, 

following the Interactive R01 model. Though not a standard practice for these grants, 

trimming lower-rated projects from a P01 submission would reduce the average cost of 

each award. Nevertheless, the NCI was warned that each P01 would continue to count as a 

single project, and that attempting to disaggregate each individual project to reduce the 

average cost of P01s would constitute “gamesmanship.”23 This put division directors in a 

difficult position; as Director of the Division of Cancer Treatment Bruce Chabner pointed 

out, though the NCI was attempting to increase funding for translational research through 

unpopular set-asides (Requests for Application, or RFAs), “there is no way that we can 

protect or replace the existing P01 pool through these other types of grants.”24 

                                                 
21 April 13, 1994 Minutes of the NIH Extramural Program Management Committee. Extramural Program 
Management Committee Minutes, 1986-1998 (NARA II, Record Group 443, UD-12W Entry 7, Box 2): pg. 
3-4. 
22 The NCI uses a double peer review system to review grant applications. First, grants submitted to each 
division are reviewed by study groups comprising scientists specializing in relevant areas of study. These 
study sections pass their determinations to each division’s Board of Scientific Counselors. Reviewed grants 
and their scores are then passed on to the National Cancer Advisory Board, which gives final approval for 
grant budgets. 
23 “Program Project payline is 125; budget cuts will allow NCI to fund 49 competing P01s.” The Cancer 

Letter, February 28, 1992, pg. 2. 
24 “Number of clinical R01 applications doubles, funding rate below 20%; NCI execs not satisfied.” The 

Cancer Letter, July 17, 1992, pg. 4. 
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 While Ihde’s approach leveraged existing peer review structures to solve the 

problem of meeting congressionally-mandated grant targets, it stoked deep-seated anxieties 

about the peer review system at NCI. Since the late 1970s, clinical researchers had 

complained that the peer review system at NCI was heavily biased toward basic research. 

They argued that clinical research projects were rated consistently lower than basic 

research projects by reviewers because study sections were primarily staffed by laboratory 

scientists.25 Critics argued that standards of rigor in laboratory science, such as strict 

environmental controls and repeated experiments, could not be fairly extended to rate 

clinical research due to the difficulties inherent in working with human subjects. They 

pointed out that there was no standing clinical research review board, and that reviewers 

with clinical experience were vastly outnumbered even on committees that typically 

received the most clinical applications, such as those in the Division of Cancer Treatment. 

While NCI division leaders favored a new clinical study section, grants administrators were 

reluctant to approve the plan. In protest of these conditions, Cancer Therapy Evaluation 

Program Director Michael Friedman urged clinical researchers to flood the Experimental 

Therapeutics 2 study section with clinical applications so NCI would be forced to create a 

separate board exclusively for clinical research staffed by reviewers sensitive to the 

necessary vagaries of clinical science. 

As external reviews came to indicate, the problem with peer review may have had 

less to do with the structure of study sections and more to do with the culture embedded in 

                                                 
25 “NCI bid for new clinical review panel rejected; but invites researchers to ‘submit best ideas.’” The Cancer 

Letter, March 8, 1991, pg. 2. 
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the peer review system itself. As the Congressionally-appointed Subcommittee to Evaluate 

the National Cancer Program concluded in their 1994 review, the NCI needed to make 

changes in its peer review system so that translational research (as well as clinical research) 

applications could compete on “equal footing” with basic research projects.26 

 The sentiment that peer review was stacked against non-basic research at NCI was 

shared by early proponents of translational research. In a May 1992 meeting of the National 

Cancer Advisory Board, Dr. Salmon pushed to have P01s only be considered for 

translational projects. Salmon justified his motion by stating that current funding policies 

“make it difficult for investigators that have translational research elements to compete 

successfully against basic research P01s without translational research elements.”27 Per 

standard practice at NCI, each P01 application was assigned a priority score that reflected 

the merit of the application according to study section reviewers at the first level of peer 

review. When these applications reach the second level of peer review, where they are 

voted on en bloc by NCAB, that Board determines a particular cut-off score that funds the 

top-rated applications up to a particular percentile (called the “payline”). If, as Salmon and 

others argued, the peer review system favored basic research over translational research, 

then it would be more difficult for a P01 grant application with a translational research 

component to win the award. 

                                                 
26 “Report urges coordination of National Cancer Program.” The Cancer Letter, October 7, 1994, pg. 8. 
27 May 5-6, 1992 Meeting minutes of the National Cancer Advisory Board, pg 53. National Cancer Institute 
Division of Extramural Activities digital archive. 
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 Though Salmon failed to persuade other NCAB members that the P01 grant should 

be converted to a translational-only funding mechanism, he did persuade Broder to re-

examine P01 grants that failed to make the payline—in other words, applications that were 

deemed excellent by reviewers, but did not receive priority scores that put them in the 

percentile of applications that would be funded.28 Any excellent but unfunded applications 

with translational research components could be funded by exception, a process the NCI 

set aside a small pot of funding for in each budget. As Director of NCI, Broder and his 

Executive Committee had the power to grant exceptions to the payline in order to fund 

projects that advanced the goals of the Institute. While the NCI had not hesitated to grant 

exceptions in the past, Broder for the first time instituted a policy whereby exceptions 

would be used specifically to increase funding for translational research.29 In the first three 

years of the NCI under Broder, 72% of all P01s included a translational research 

component.30  

At the same time Broder announced plans to exercise his exceptions authority to 

fund translational P01s, he heeded the advice of Director of Extramural Affairs, Barbara 

Bynum, to re-activate the P01 Working Group. The P01 Working Group, which comprised 

scientists and administrators across NCI divisions, would decide how the funding 

mechanism should be managed going forward.31 The P01 Working Group began by 

                                                 
28 Ibid. 
29 Samuel Broder and Judith E. Karp. 1995. "Progress against cancer." Journal of cancer research and clinical 
oncology 121(11): 633-647: 483. 
30 September 21-22, 1992 Meeting minutes of the National Cancer Advisory Board, pg 53. National Cancer 
Institute Division of Extramural Activities digital archive.  
31 May 5-6, 1992 NCAB meeting Meeting minutes of the National Cancer Advisory Board, pg 54. National 
Cancer Institute Division of Extramural Activities digital archive. 
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conducting a ranking experiment using P01 grant applications to be voted on during the 

May 4-5, 1993 NCAB meeting. In the experiment, the NCI assembled a special Ranking 

Panel that evaluated pre-reviewed P01 applications and ranked them against one another 

based on “global criteria of synergy, relevance, and importance of the questions being 

asked,” with explicit proscription against evaluation of scientific merit.32 The experiment 

failed miserably, Bynum reported, because reviewers were unable to “compartmentalize” 

issues of merit from programmatic concerns.33 Bynum recommended NCI resume a more 

traditional peer review process that took both scientific merit and the priorities of the 

Institute into account, something Broder noted is common to all other study sections that 

review grants in the NCI. However, Bynum suggested that a standing parent committee 

should be established that could develop a more stable approach to rank ordering of 

applications. At the time, there was no standing study section that reviewed P01 grant 

applications; in the first tier of peer review, grants were reviewed by ad-hoc committees 

before being sent to NCAB for approval.34   

NCAB established their own Program Project Task Force to weigh in on the 

findings of NCI’s Working Group efforts as well as to propose their own solutions to the 

P01 problem. As Salmon reported, the Program Project Task force initiated a 3-year trial 

of a new peer review system that split initial review into two tiers: first a site visit that 

offered a preliminary evaluation of the proposed science, and next a review by a parent 

                                                 
32 May 4-5, 1993 Meeting minutes of the National Cancer Advisory Board, pg 41. National Cancer Institute 
Division of Extramural Activities digital archive. 
33 Ibid. 
34 Broder and Karp 1995, pg. 482fn10. 
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committee that evaluated the programmatic relevance of the proposed science (something 

that, incidentally, resembled the failed Ranking Panel experiment Bynum reported on to a 

degree that troubled Salmon enough to openly distance the work of the Task Force).35 In 

October of 1994, the Program Project Task Force concluded its work by implementing the 

two-tiered site visit/parent committee evaluation system, thereby establishing three new 

committees to review P01 grants (a basic translational committee, a clinical committee, 

and a committee for prevention, epidemiology, and control).36 

As Broder points out, the thrust of the NCI and NCAB’s efforts in early 1993 was 

to ensure that the priorities of the Institute were balanced across different disciplines. P01 

grants provided a means through which supporters of translational research like Broder 

could ensure that their interpretations of the Institute’s programmatic goals could be 

preserved in ways that redirected sanctified RPG mechanisms. Yet problems with 

allocating resources within the RPG pool, as well as retooling the peer review system to 

meet the needs of P01 grant applicants, limited the potential impact of P01 grants as 

mechanisms that would ensure the uptake of translational research throughout the country. 

Before the NCI’s interpretation of translational research could gain traction, the Institute 

needed to build infrastructure for translational research beyond the organization. NCI 

administrators accomplished this by creating a new funding mechanism that integrated the 

                                                 
35 May 4-5, 1993 Meeting minutes of the National Cancer Advisory Board, pg 41. National Cancer Institute 
Division of Extramural Activities digital archive.  
36 October 3-4, 1994 Meeting minutes of the National Cancer Advisory Board, pg 26-27. National Cancer 
Institute Division of Extramural Activities digital archive. 
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goals of translational research into the scientific and administrative operations of 

collaborative groups. 

 

The SPORE grant: Building translational infrastructure in extramural cancer centers 

By all accounts, the Specialized Programs of Research Excellence (SPORE) grant 

could resolve many of the major problems facing translational efforts in the RPG pool: it 

constituted a dedicated funding mechanism for translational research, and included 

provisions that explicitly required interdisciplinary collaboration. When the NCI approved 

the SPORE program in June of 1991, it utilized the long-defunct P50 funding line. The P50 

grant was grouped with the “core grant” line that included P30 Cancer Centers grants, but 

would command an independent pool of funding directly from Congress. The first round 

of SPORE grants were elicited via RFAs, as Congress approved funding only for three 

specific disease sites: lung cancer, prostate cancer, and breast cancer.37  

The three grants reserved for breast cancer SPOREs received the most attention in 

both Congress and the press, likely due to the fact that breast cancer activists were making 

the NCI’s efforts toward this cancer site a hot-button issue. As Broder noted, Congress and 

the White House put pressure on NCI through their budget reports to fund research that 

would decrease morbidity and mortality associated with breast, cervical, ovarian, and 

prostate cancer, though they did not always provide additional funding that would enable 

                                                 
37 “NCI develops plan for specialized centers, but funding $67.5M program depends on new $$.” The Cancer 

Letter, July 5, 1991, pg. 2. 
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the NCI to conduct this kind of research.38 While all SPOREs were intended “to promote 

interdisciplinary research and to speed the bidirectional exchange of basic and clinical 

science,”39 the breast cancer SPOREs in particular pushed an agenda of translational 

research for all funded projects. Per the original RFA, “[e]ach SPORE must be dedicated 

to research on prevention, diagnosis and treatment of human breast cancer and the 

translation of basic research finding [sic] into more applied, innovative research settings 

involving patients and populations,” and must develop training and tissue resource 

programs for translational researchers.40 In addition to these scientific requirements, the 

SPORE grant required applicants to meet a number of administrative requirements for 

eligibility. Among these was the existence of a “critical mass of both basic and clinical 

scientists dedicated to the translation of basic findings into more applied, innovative 

research settings involving patients and populations with the ultimate objective of reducing 

incidence and mortality to the disease.”41 Further, the goals of the SPORE program must 

be fully integrated into the institutional commitments of the funded organization.42 As in 

the case of P01 grants, the NCI was asking reviewers of SPORE applications to evaluate 

both the scientific merit of the applications as well as their institutes’ commitment to 

                                                 
38 September 21-22, 1992 Meeting minutes of the National Cancer Advisory Board, pg 4. National Cancer 
Institute Division of Extramural Activities digital archive. 
39 National Cancer Institute, Fact Book 1992, pg. 76. NCI digital archives. The NCI was also using P20 
development grants to assist groups who did not yet meet the scientific or administrative requirements to be 
eligible for a SPORE grant to meet the criteria and subsequently apply for SPORE funding. This was an 
extension of an existing funding practice, whereby P20s were awarded to organizations hoping to meet the 
requirements of the P30 cancer centers grant. 
40 “NCI develops plan for specialized centers, but funding $67.5M program depends on new $$.” The Cancer 

Letter, July 5, 1991, pg. 2. 
41 Ibid. 
42 Ibid., pg 3. 
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translational research.43 In this sense, Broder described the SPORE program to NCAB as 

an “administrative experiment.”44 

As NCAB member Frederick Becker pointed out, the SPORE grant’s focus on 

cancer sites made many scientists wary that NCI was turning away from funding 

investigator-initiated research to instead fund organ site research. Broder stressed that not 

only were SPOREs not taking money away from the RPG pool that funds individual, 

investigator-initiated projects, but the SPORE program was itself not an organ site-based 

effort. Instead, it funded collaborative, interdisciplinary research on the most common 

cancers in America using a mechanism that required awardees’ research to make “some 

national impact.”45 This effort pleased Republican-appointed President’s Cancer Panel 

member Geza Jako, who lauded SPOREs as striking “a fair balance between the National 

Cancer Program’s investigators and new ideas and the public’s need for research in high-

incidence and high-mortality cancers.”46 

In addition to addressing anxieties about the balance between directed and 

investigator-initiated research funded by NCI, Broder found himself defending the 

program in the face of criticism from within his own administration shortly after the first 

round of applications closed. Balking at the budgets, many of which topped $1.5 million, 

Deputy Director Ihde announced that the Institute would only be funding 7 SPOREs rather 

                                                 
43 “Report of SPOREs cut ‘premature,’ Broder says, wait for peer review.” The Cancer Letter, March 13, 
1992, pg. 6. 
44 January 25-26, 1992 Meeting minutes of the National Cancer Advisory Board, pg 8. National Cancer 
Institute Division of Extramural Activities digital archive. 
45 Ibid. 
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than the 9 originally proposed. Ihde’s announcement scandalized members of the Board of 

Scientific Counselors for the Division of Cancer Treatment, not to mention Broder, who 

Ihde was standing in for at the BSC meeting. Broder blasted Ihde’s reduction as 

“premature,” insisting the NCI would treat SPOREs as “an extremely high priority 

activity.”47 

Perhaps most challenging for the fate of the program was NIH Director Harold 

Varmus’s skepticism about SPOREs. In a February 24, 1994 meeting of the NCAB 

subcommittee to evaluate the National Cancer Program, Varmus backtracked on previous 

statements supporting the program and proclaimed, “I remain to be convinced of the 

efficacy of SPORE grants… They’re very expensive, they’re big. I, myself, do not propose 

that we have more of them until we see whether the ones we have are actually doing their 

job.”48 Varmus’s statement was in response to the proposed budget for SPOREs in the 

fiscal year 1995 Bypass Budget, which requested a four-fold increase to the SPORE budget 

over its first-year budget in 1992, as well as an expansion of the cancer sites the program 

covers. Varmus objected to funding directed collaborative efforts in a time when “we’re 

turning down 85-90% of our [R01] grant applicants who have their own ideas.”49 He 

claimed that big-budget awards under the cancer centers lines (with which SPOREs are 

grouped) “tends to make my colleagues behave like sharks who smell blood in the water. 

                                                 
47 “Report of SPOREs cut ‘premature,’ Broder says, wait for peer review.” The Cancer Letter, March 13, 
1992, pg. 6. 
48 Quoted in The Blue Sheet. March 2, 1994, pg 2. Harold Varmus papers, Box 6, Folder 7. National Library 
of Medicine History of Medicine Division, Bethesda, MD. 
49 Ibid. 
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They say, ‘There’s money out there, let’s go after it!’ It’s not that we have an idea, the 

money is sitting there.”50 

Varmus severely criticized Broder’s defense of SPOREs as translational research 

mechanisms. Whereas Broder saw SPOREs as a “catalyst” for translational research51 and 

hoped the program would provide a model for future translational efforts,52 Varmus saw 

them as trumped-up cancer center construction projects. “We don’t have the drugs that are 

going to be used in these bedside experiments. We’re just going to build these large, 

clinical/basic research entities that don’t really have much to do yet, except provide support 

to build buildings and take the money that should be used to do the next phase of research, 

that will actually develop the things that will get to the bedside.”53 As such, the translational 

mission of SPOREs was disingenuous: “if we say we’re going to set up these big SPORE 

programs to be sure [that] what we understand about the cell cycle is now beside the 

bedside, frankly, that’s horse manure.”54 

Yet many proponents disagreed with Varmus’s insistence that using SPORE 

funding to buttress cancer centers was putting the translational cart before the horse. As 

Dr. Margaret Kripke, President of the American Association for Cancer Research (AACR), 

argued before NCAB, the biggest barriers facing translation had to do with lack of 

                                                 
50 Ibid. 
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52 May 4-5, 1993 Meeting minutes of the National Cancer Advisory Board, pg 3. National Cancer Institute 
Division of Extramural Activities digital archive. 
53 The Blue Sheet, pg. 2 
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infrastructure and funding for bench-to-bedside efforts.55 “To get science to think about 

how to apply existing knowledge requires interaction with clinicians who understand the 

problem…It takes translational researchers. It will not happen overnight. It will certainly 

not happen without nurturing, time and money,” Kripke argued.56 As Brian Kimes, 

Director for NCI’s Centers, Training and Resources Program argued in the same meeting 

where Varmus lambasted the SPORE program, “Most of our academic systems reward and 

provide recognition only for two types of people: the basic scientist[s] that get R01s, and 

those clinicians that bring in our income… The people who sit in the middle, who are 

involved in translation…don’t get the same standard of recognition.”57 According to 

Kimes, the culture of the NIH would have to change before investigator-initiated 

translational research would be properly supported. 

In the meantime, Broder argued, the SPORE program’s ability to bring researchers 

together in an effort to collaborate and translate their findings was an accomplishment in 

and of itself. Broder maintained that collaborative efforts, even those that went unfunded, 

could “galvanize” researchers toward collaborative work: “I’ve learned that sometimes the 

act of asking for certain types of projects induces the formation of collaborations, even if 

a particular funding instrument is not given to an institution. They’ve gone through a 
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process of becoming cohesive, and sharing ideas to put in the application and they say—

hey, okay, you’re cool, we’ll get together.”58 

The prevailing narrative throughout many of these debates was that, if translational 

research was going to succeed, those who support and conduct biomedical research needed 

a push in the right direction. In his final address to NCAB in January 1995, Broder reflected 

upon his efforts to maintain balance between basic research, clinical research, and cancer 

centers funding, particularly by ensuring that each group was aware of and supportive of 

the efforts of the others.59 Former NCAB chairman Paul Calabresi and AACR president 

Barbara Kripke lauded Broder for his balanced approach, making particular note of his 

efforts to foster translational research in the Institute. As Chairman of the President’s 

Cancer Panel Harold Freeman pointed out, the recent expansion of translational research 

was almost entirely funded by set-asides.60 With RFAs still the primary vehicle for funding 

SPOREs and the exceptions process crucial to ensuring P01 grants primarily funded 

translational research, a strong commitment to translation from the administration to 

succeed Broder’s would be necessary. However, as Kimes argued, “You can’t sustain any 

kind of research through RFAs and more directed programs in an institute.”61 Translational 

research would have to mature in the coming years into a self-sustaining enterprise. 
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Bench-to-bedside and back: Early efforts to fund translational research in the NCI 

Between 1991 and 1995, a series of events took place around funding practices at 

the NCI that enabled a particular interpretation of translational research as the movement 

of basic research findings to clinical research application to gain stability and coherence 

through integration into the programmatic goals of the NCI extramural research program. 

Many of these events came at the impetus of NCI Director Samuel Broder, whose 

commitment to balancing clinical research against the more favored basic research led him 

to develop two mechanisms exclusively for funding translational research. As the Director 

was ultimately responsible for strategic planning in the NCI,62 Broder’s commitment was 

of no mean importance. It gave him tremendous leeway in allocating funds to an enterprise 

peer reviewers saw as less competitive and overwhelmingly secondary to the basic science 

mission of the NCI, and it meant that Broder was free to rework the Institute’s agenda 

toward translational research. 

In particular, the NCI’s special authority as instituted by the National Cancer Act 

of 1971 meant that the director of NCI was often able to circumvent the administrative 

authority of the director of its parent entity, the NIH. Most of what constituted NCI’s 

special status was its ability to submit its own budget directly to the President, rather than 

having its funds allocated through the NIH budget. Bernadine Healy, NIH Director from 

1991-1993, left Broder’s translational efforts largely unmolested; Healy herself was often 
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criticized as placing too much emphasis on directed research,63 as when she issued her 

“Strategic Vision” for the NIH in 1993 that re-framed the NIH’s mission to emphasize 

translational research.64 When Harold Varmus took over the NIH directorship following 

Healy’s departure in 1993, he promised to return the focus of the Institutes to basic 

research. Though both Broder and Varmus downplayed the tension between their agendas, 

Varmus’s preference for funding investigator-initiated research, which he expressed when 

criticizing the SPORE program, allegedly caused him to butt heads with Broder.65 Yet even 

the NIH Director’s antipathy could do little to prevent Broder from funding translational 

research through set-asides. 

Discussions of translational research outside the NCI by and large represented the 

“linear model” made famous by Vannevar Bush, which holds that basic research directly 

yields technology and other applications (Calvert 2004:252). These discussions echoed the 

assumptions built into targeted research enterprises of the 1960s and 1970s in the new 

language of applying biomedical findings “from bench to bedside.” Early on, however, 

Broder interpreted translational research as an active, bidirectional communication of 

findings from the laboratory to the clinic and back.66 Broder stated this understanding of 

translation was intimately bound up with the work he conducted on HIV/AIDS at the NCI 
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31, 1992, pg. 4-6. 
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during the 1980s, where clinical research strongly guided initial laboratory inquiries, which 

then informed clinical practices in turn.67 Part of the early efficacy of Broder’s translational 

grants can also be traced back to the Director’s insistence that scientific concerns not be 

partitioned from administrative matters. This sentiment is reflected in the requirements for 

SPORE grants and the review policies for translational P01 grant applications. For Broder, 

the best scientists made the best administrators, and under his directorship their experiences 

in translating research informed the programmatic concerns of the Institute. 

 

SHAKING UP THE INTRAMURAL RESEARCH PROGRAM: EVENTS OF 1995 

 In the decade and a half that marked the renaissance in basic research under 

Directors Upton and DeVita, carefully planned and directed research programs had fallen 

out of popularity in the Institute. HIV/AIDS research was the exception that proved this 

rule. More importantly, the NCI’s focus on independent and investigator-initiated research 

discouraged rank and file intramural scientists from collaborating across laboratories. Lack 

of communication and coordination among intramural scientists led many in the IRP to 

feel isolated. Moreover, as the NIH’s more traditional hierarchical model was implemented 

throughout the Institute under Upton’s leadership, many scientists began to feel as if the 

formal structure of the NCI supported a feudalistic model, with laboratories and branches 

serving as fiefdoms and the Scientific Directorate powerful lords. By the mid-1990s, 
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internal strife over this structure converged with external criticism of the Institute to usher 

in dramatic reforms to the NCI. 

By 1995, the activities of the National Cancer Institute had come under scrutiny 

from Congress. In part, this scrutiny was motivated by vocal cancer activists who argued 

the NCI was paying insufficient attention to prevalent diseases like breast cancer, and 

demanded specific earmarked funds to rectify this. Activists were particularly effective 

because they wedded their demands to the 1993 NIH Reauthorization bill.68 In persuading 

Congress to allot additional funds to specific cancers, activists also convinced some 

Congressional figures that the NCI’s efficacy in treating, preventing, or curing cancers in 

the American population needed to be seriously evaluated. In their 1992 report for an 

ungenerous fiscal year 1993 budget, the House Appropriations Committee questioned the 

progress the NCI had made in the War on Cancer over the previous 20 years, and demanded 

Broder “reach beyond the current cancer establishment as part of a fundamental review of 

the research program sponsored by the Institute.”69 Per direction from the Senate budget, 

Broder began assembling a review panel comprising outside experts from broad fields of 

scientific study, as well as cancer survivors and their families and representatives from 

industry, health insurance, and pharmaceuticals.70 
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Institute Division of Extramural Activities digital archive. 



162 

 

 

 

 This report, released in October 1994 as “Cancer at the Crossroads: A Report to 

Congress from the Nation,” echoed many of the concerns about peer review and the balance 

of basic to clinical and translational research already rehearsed. The report recommended 

an increase of $240 million in research funding, one-quarter of which should fund 

translational research.71 Primarily, however, the report emphasized the need for better 

coordination between the NCI and other constitutive members of the National Cancer Plan, 

including industry, community hospitals, and the general public, to ensure the translation 

of biomedical findings into effective public health interventions.  

 In the interim between this report’s mandate and release, the intramural programs 

of the NIH had become a lightning rod for controversy over accountability in government 

spending on scientific research. In 1992, then-NIH Director Bernadine Healy assembled a 

Task Force to inquire into the quality and efficiency of the IRP. The Task Force, chaired 

by National Institute of Child Health and Human Development scientist Richard Klausner, 

issued what became known as the Klausner Report. The recommendations contained in the 

report at first seem uncontroversial; the Klausner Report primarily suggests improving 

recruitment efforts, making tenure policies more explicit, and reorganizing scientific staff 

“into a series of trans-institute discipline-based faculties” that would conduct research and 

make policy recommendations.72 This latter suggestion, however, was perceived by some 

as Healy’s coup to seize power from the long-standing Scientific Directorate system within 
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each Institute of the NIH.73 Healy stated that many of the “morale problems” plaguing the 

Institutes had come from the gradual entrenchment of a top-down management system, 

where a scientific director appointed the Board of Scientific Counselors that reviewed and 

made decisions on all intramural research. Healey characterized this system as “positively 

dictatorial.”74 Healy and her committee imagined trans-NIH faculties as a way to get senior 

scientists, who were shut out of decision-making under the Scientific Directorate system, 

involved in determining the future of the NIH as well as their home Institutes. Though the 

Scientific Directorates promised to implement the recommendations set forth in the 

Klausner Report, they insisted the proposed faculties not compete with their authority.75 

Many bench scientist in the NIH, however, feared the Klausner Report would accomplish 

little besides adding another layer of bureaucracy to the Institutes.76 

Immediately on the heels of debates over the Klausner Report, the Senate 

recommended in its report for fiscal year 1994 that the NIH commission a more far-

reaching review of its intramural program.77 Varmus established an Extramural Advisory 

Committee (EAC), chaired by leading extramural scientists Paul Marks and Gail Cassell, 

to examine the intramural activities of the entire NIH. The EAC’s final report, issued on 

April 11, 1994, criticized the “Balkanization” of research in the NIH IRP. The report 
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attributed balkanization to a lack of close relationships between Institutes, which resulted 

in “unevenness in quality, quality control, and productivity” across the Institutes.78 The 

report was also highly critical of the NIH’s failure to adequately implement 

recommendations made by previous reviews of the IRP, such as the Klausner Report.79 

Pointing out that federal funding was faltering and the cost of doing research was rising, 

the report asked how the IRP could streamline itself in order to translate an increasing 

number of breakthroughs in biology into clinical application. One major recommendation 

was to improve the peer review process in the IRP so under-performing labs could be shut 

down and their resources re-allocated to projects of greater scientific merit.80 

Importantly, the staff tasked with implementing the EAC report’s recommendations 

interpreted its discussion of a need for consistent planning procedures for the allocation of 

resources between intramural and extramural programs as a call for periodic review of each 

Institute’s IRP.81 These periodic reviews began with NCI, where Varmus assembled an ad 

hoc working group chaired by NCAB members Paul Calabresi and J. Michael Bishop to 

review the NCI IRP. Though initially tasked with reviewing both the scientific program of 

the IRP as well as its organizational structure, the working group soon switched gears to 

focus solely on how the peer review system, scientific leadership in the IRP, and decision-
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79 Ibid., pg. 2, 10. 
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making around the allocation of resources among intramural and extramural projects could 

best support high-quality science.82 

When the ad hoc working group presented its findings, which came to be known as 

the Bishop-Calabresi Report, in mid-May 1995, they proved a bombshell for the NCI IRP. 

The report found the IRP to be full of administrative redundancies, fragmented across 

divisions in ways that stifled collaboration, lacking in vision for prospective planning, 

lacking in rigorous peer review, and burdened with a hierarchical structure that led to an 

“inbreeding” of narrow scientific and managerial attitudes.83 The most radical suggestion 

contained in the report involved splitting up the intramural and extramural administrative 

functions, which were then comingled within the same divisions, and consolidating the IRP 

into only two smaller divisions.84 One of the two new divisions would focus on basic 

biology and cancer etiology, the other on prevention and treatment.85 Translational research 

would be one of the basic tenets of the new IRP.86 

The NCI was in a unique position to implement such a radical plan for 

reorganization. Just as the Bishop-Calabresi committee was conducting its study, three 

high-ranking administrators left the NCI. The first to depart was Richard Adamson, 

Director of the Division of Cancer Etiology, in August of 1994. Next was Bruce Chabner, 
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Director of the Division of Cancer Treatment, who resigned in October. Finally, NCI 

Director Samuel Broder announced his resignation in December of 1994. Even before 

Broder announced his departure, NIH Director Varmus cited the “leadership vacuum” left 

by Adamson and Chabner’s resignations as an important opportunity to reorganize the NCI 

pending the findings of the Bishop-Calabresi committee.87 When J. Michael Bishop 

dropped out of the running for the directorship in April of 1995, it became clear that 

Richard Klausner was likely to be nominated.88 Klausner’s position on “reinventing” the 

IRP in his eponymous report suggested he would be amenable to major restructuring. 

Klausner did not disappoint; on August 2, 1995, one day after taking office, Klausner 

announced his plans to separate and consolidate the IRP in a town hall meeting on the NIH 

campus.89 

Klausner’s plan involved restructuring the NCI’s formal organization from one 

where the vast majority of both intramural and extramural research programs were shared 

in the four divisions of Cancer Etiology; Cancer Biology, Diagnosis and Centers; Cancer 

Treatment; and Cancer Prevention and Control (see Figure 1) to a structure where the IRP 

was split between two divisions (Basic Sciences and Clinical Sciences), the ERP among 

three divisions similar to those that had existed before (Cancer Prevention and Control; 

                                                 
87 “’Leadership vacuum’ at NCI allows NIH to look at reorganization, Varmus says.” The Cancer Letter, 
October 7, 1994, pg. 1-2. 
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Cancer Treatment, Diagnosis and Centers; Cancer Biology), and one hybrid 

intramural/extramural Division of Cancer Epidemiology and Genetics (see Figure 2). 
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Figure 4.1: NCI organizational structure prior to October 1, 1995.90  

                                                 
90 Reproduced from National Cancer Institute, Fact Book 1994, pg. 25. NCI digital archives. 
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Klausner described these changes, effective October 1, 1995, as following the spirit of the 

Bishop-Calabresi Report.91 Furthermore, he argued that separating the wet labs of the IRP 

from work in the clinical center and enabling decision-making further down the hierarchy 

within these divisions would foster collaboration and build the “intellectual infrastructure” 

necessary for realizing translational research.92 

 

Figure 4.2: NCI organizational structure following Klausner’s changes on 

October 1, 1995.93  

                                                 
91 Ibid. 
92 September 12-13, 1995 Meeting minutes of the National Cancer Advisory Board, pg. 9-10. National Cancer 
Institute Division of Extramural Activities digital archive. 
93 Reproduced from National Cancer Institute, Fact Book 1995, pg. 6. NCI digital archives. 
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To accomplish these reforms, Klausner recommended breaking apart the 

“increasingly hierarchical” structure under the Institute’s Scientific Directorate and 

replacing it with “a flat structure in which many administrative functions will be performed 

in the laboratories and branches.”94 Under the new organizational structure, the Office of 

Administrative Management was separated into two distinct offices, one for the IRP and 

the other for the ERP. This effectively sequestered managerial decision-making around 

each program. Projects in the IRP would be overseen by one advisory Board of Scientific 

Counselors (BSC), comprising one basic science subcommittee and one clinical science 

and epidemiology subcommittee. The ERP would retain a more variegated Board of 

Scientific Advisors (BSA) to review extramural grant applications. While the newly 

restructured BSC and BSA improved representation for clinical and translational 

researchers in the peer review system at NCI, new concerns about funding for these 

enterprises would arise in the following years. 

 

A “CULTURE OF PLANNING” IN THE IRP: THE KLAUSNER ERA, 1995-2001 

Klausner’s vision of the NCI’s mission as an organization, as well as the role and 

definition of translational research, differed substantively from Broder’s. Whereas Broder 

emphasized the communication of findings between laboratory and clinical researchers, 

Klausner aimed at creating environments where teams of scientists from different 
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disciplinary backgrounds regularly collaborated on projects together. Nevertheless, the 

changes Klausner instituted throughout his tenure as NCI Director responded to the work 

Broder had completed in fundamental ways. In particular, Klausner challenged Broder’s 

practices of funding extramural translational research through set-asides. Instead, Klausner 

saw the uniquely collaborative environment of the NCI’s intramural program as the ideal 

place to build much-needed translational infrastructure. In Chapter 5, I discuss how 

intramural work on HPV vaccine technology enabled Klausner to develop a more coherent 

approach to translational research practices in the IRP between 1995-2001, at the same 

time this work was shaped by Klausner’s organizational reforms. For now, I show how 

Klausner’s emphasis on multidisciplinary collaboration in the IRP played a central role in 

the evolving program for translational research in the NCI under his directorship. 

From the beginning, Klausner’s main focus was on improving collaboration and 

long-term planning in the IRP. His stated goal was to restore the NCI to an organization 

driven by scientific ideas, rather than bureaucratic inertia.95 To this end, Klausner sought 

to elevate high-ranking managers and administrators to the level of “folk heroes” whose 

actions were chiefly in service of scientific goals.96 Throughout the NCI, Klausner strove 

to “de-bureaucratize” decision-making by delegating authority as closely to the laboratory 

or clinic as possible.97 Further, Klausner assembled groups of scientists and administrators 

from across different divisions to aid in collaboration, and instituted several retreats where 
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principal investigators (PIs) and administrators could contribute to programming decisions 

throughout the Institute.98 His goal in dashing hierarchy and distributing decision-making 

was to institute a “culture of planning” in the NCI.99 Though these reforms resembled the 

proto-heterarchical administrative structure erected around contracting in the 1960s, they 

differed in that Klausner did not wish to solidify his culture of planning in a formal 

management technique. Rather, he hoped that collaborations would emerge organically as 

scientists from different laboratories came into closer contact with one another. 

 Klausner also proved effective in communicating the NCI’s strategic planning 

efforts to the Institute’s patrons on the Hill. Early in his tenure, Klausner revamped the 

annual Bypass Budget, the document NCI used to convey its planning for the following 

fiscal year to the President. Broder had previously justified the lengthy and technical 

Bypass Budget, which often exceeded 400 pages, as a “scholarly document” that conveyed 

a holistic understanding of the NCI’s scientific efforts.100 Klausner instead viewed the 

document as central to the planning efforts of the organization, and sought to streamline 

the tome into a “readable, slick” justification of the projects the NCI planned to pursue.101 

The Bypass Budget described in exhaustive detail two of the three cornerstones of 

Klausner’s strategic planning process in the Institute: description of “Challenges” in cancer 

research that baseline NCI funding was addressing, and identification of “Extraordinary 
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Opportunities” that Congress needed to increase the NCI’s budget for them to pursue.102 

The third focus of strategic planning was the separate process of forming Progress Review 

Groups, which involved hosting meetings with intramural and extramural scientists to 

formulate disease-based recommendations.  

Klausner’s efforts toward a more open and transparent strategic planning process 

in NCI was credited for improving the “mood on the Hill” toward biomedical research 

funding.103 The mood was so favorable that, in 1997, the Senate passed a non-binding 

resolution to double funding for the NIH over the course of five years.104 This resolution 

passed in the form of a budget amendment in 1998.  

The influx of funds into NIH gave the NCI much-needed resources to continue 

building “fundamental intellectual infrastructure” for translational research that Klausner 

perceived as sorely lacking.105 While Broder’s early efforts had been directed toward 

building translational infrastructure in extramural cancer centers, Klausner was also 

committed to building infrastructure in the IRP. To accomplish this, Klausner focused on 

making translational research a special emphasis of the IRP’s Division of Clinical Sciences 

(DCS).106 Klausner’s choice to head the DCS, Edison Liu, was meant to ensure this focus. 

Liu, who acted as PI on the breast cancer SPORE at the University of North Carolina, was 
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determined to open up lines of communication between NCI clinicians and basic scientists, 

something he became experienced at during his time in academia.107 Liu consolidated a 

number of laboratories in the DCS after taking office in an effort to generate a “critical 

mass” of investigators that would design innovative clinical trials around specific disease 

targets rather than disciplinary focus.108 Additionally, Liu implemented a series of working 

groups, consortia, and awards to encourage collaboration across laboratories, particularly 

with scientists in the Division of Basic Sciences (DBS). 

The NCI’s renewed investment in clinical research at the IRP is particularly 

notable, as many clinicians worried that managed care providers’ reluctance to reimburse 

the cost of care associated with experimental treatments would jeopardize the entire 

academic clinical trial enterprise.109 Compounded with a general lack of resources for 

funding clinical research, extramural trials seemed particularly threatened in the economic 

climate of the mid-late 1990s.110 The NCI, on the other hand, was protected from the 

vagaries of managed care. Clinicians in the IRP received stable funding, and were 

encouraged to pursue innovative research in their laboratories. Beginning in 1998, 

leadership in the DCS met with leadership in the DBS, the Division of Extramural Affairs, 

and the NCI Director every two weeks to coordinate activities within and across NCI 
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divisions.111 Other programs designed to increase collaboration with industry, such as the 

immediately and enduringly popular Rapid Access to Intervention Development (RAID) 

grant, were also put into motion. Reforms like those implemented by Klausner and Liu 

made many projects in the DCS more closely resemble SPOREs, emphasizing direct, 

multidisciplinary collaboration between laboratory and clinical scientists. 

At the same time Klausner made inroads into a translational infrastructure that 

would allow newly-empowered intramural scientists to develop voluntarist 

interdisciplinary collaborations, he ensured that diversity in evaluative standards reflected 

the diversity of approaches these disciplines brought to the table. This meant supporting 

undirected and directed research without the equivocation or ambiguity Broder encouraged 

when adapting funding mechanisms originally formulated for investigator-initiated work 

to jump-start translational efforts. Alongside Klausner’s support for translational 

collaborations in the IRP was a concomitant commitment to traditional extramural grants 

for investigator-initiated research. Klausner’s enthusiasm for traditional RPGs was 

accompanied by an antipathy for RFAs, which he saw as taking funds away from 

investigator-initiated research and thus planned to cut.112 Klausner’s preferred approach 

was to fund unsolicited P01 grants, and to enhance exceptions funding for patient-centered 

P01 applications that just miss the payline.113 In this regard, Klausner continued Broder’s 

approach to funding P01s through exception. Nevertheless, in favoring investigator-
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initiated applications rather than RFAs, Klausner strove to make P01 grants more closely 

resemble R01 grants. 

Klausner’s stance on RFAs made him decidedly cooler toward the SPORE program 

than either his predecessor or many of his contemporaries in the extramural community. In 

1997, Klausner asked the Board of Scientific Advisors to review the SPORE program to 

determine whether it was accomplishing its stated mission of aiding in high-quality 

translational research.114 The committee quickly confronted “strong loyalty” to the SPORE 

program from academic researchers.115 Many extramural scientists saw SPORE as 

providing a “magic spark” for collaborative translational research, and used it as a model 

for innovating their own cancer centers.116 As Franklyn Prendergast, director of the Mayo 

Cancer Center and BSA member, stated, “We really need to trigger translational research. 

The P01 mechanism doesn’t work as well.”117 Within the NCI, Kimes defended the SPORE 

program as a mechanism that enabled research that would not have been possible under 

R01 or P01 grants.118  

When the BSA completed their review of the SPOREs in 1999, their position on 

the program was “positive and enthusiastic.”119 The BSA recommended expansion from 

its baseline of 15 awards to 33 awards in 5 years, with growth encompassing an even larger 
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number of cancer sites as well as funding for inter-SPORE consortia. Just as Klausner was 

beginning to soften his stance on RFAs,120 the BSA review met him halfway by opening 

up new SPOREs to an investigator-initiated application process rather than an RFA.121 

In 2000, just months after a shining review of the SPORE program, the NCI found 

that the success of its extramural translational funding initiatives came with a few major 

drawbacks. Citing “dramatic increases” in the number and cost of P01 grants submitted, 

Division of Extramural Affairs Director Marvin Kalt noted that the NCI would likely have 

to place a cap on P01 grants to bring this budget closer to the rest of the RPG pool.122 By 

the time applications closed in 2000, P01 grant applications had grown by 50% over the 

previous year; in the absence of comparable growth in funding for the RPG pool, the NCI 

was forced to cut 40 P01 budgets by 15% each.123 At the same time, supported by 

Congressional fiat, funding for the SPORE program grew by 45%.124 

The astronomical growth in funding for translational research in the extramural 

community occurred at the same time that the budget for the IRP was shrinking. Between 

1996 and 2000, the budget of the IRP dropped from 18% to 15.3% of the entire NCI 

budget.125 In part, this reflected cost savings from Klausner’s organizational restructuring; 
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administrative streamlining initiatives alone saved over $4 million by 1997.126 However, 

by the close of the 1990s, it appeared that gains in efficiency won by downsizing the IRP 

would come at the cost of science. Rather than foster collaboration between intramural and 

extramural management, a review of the separation of IRP and ERP administration found 

that these 1995 reforms “disrupted communication” and created “redundant functions, 

confused business processes, and unhealthy competition between administrative units.”127 

Management for the IRP and ERP thus needed to be reconsolidated into a single office. 

This restructuring had the potential to address a more urgent problem—the vanishing 

extramural management budget, which had dwindled to just over 3% of the NCI’s 

expenses.128 Burdened by excessive workloads and low morale, workers in this unit turned 

over at a rate of 25%;129 considering that 60% of the NCI’s entire budget went toward 

extramural research grants,130 the lack of experience and resources in this unit threatened 

the basic mission of the NCI.  

As the new century dawned, Klausner’s management philosophy for the NCI 

continued evolving. In a 2000 NCAB meeting, Klausner described his new approach to 

planning in the NCI as based upon a “Jeffersonian” understanding of science policy. The 

idea of Jeffersonian science policy, which Klausner credits physics professor Gerald 
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Holton with introducing, is based upon an interpretation of President Thomas Jefferson’s 

funding of the Lewis and Clark expedition.131 A Jeffersonian approach emphasized 

exploration over application, and assumed the following:  

(1) all the knowledge and tools necessary to reduce the burden of cancer 
currently are lacking; (2) cancer remains an unsolved puzzle; (3) this puzzle 
can only be solved through scientific discovery, gaining knowledge, and 
addressing the areas of ignorance; and (4) the nature of discovery entails 
both uncertainty and surprise.132 

With this in mind, the object of planning at the NCI was to communicate the need for more 

discovery, and to ensure that policy initiatives requiring application of scientific 

discoveries to medicine and other social needs were predicated upon funding the proper 

areas of science using appropriate funding vehicles and resources.133 It was at the discretion 

of NCI scientists conducting research how they would use these resources to accomplish 

policy aims. 

Klausner was given an opportunity to realize his Jeffersonian model more fully in 

the IRP when, as in 1995, a “leadership vacuum” allowed the Institute to consider another 

reorganization of the intramural program. In March 2001, Edison Liu resigned from his 

post as Director of Clinical Sciences. Liu’s departure opened the door to a radical 

restructuring of the IRP that combined the DCS and DBS into a single Center for Cancer 

Research (CCR).134 The goal of the CCR, to be run by DBS Director Carl Barrett, would 
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be to develop a “new approach to integrated cancer research linking technology 

development, basic research, clinical research, and translational research.”135 

Consolidation of the DBS and DCS was meant to facilitate translation “by providing a 

defined process for and support to researchers studying promising targeted treatments,” 

including the creation of interdisciplinary “faculties” comprising both intramural and 

extramural scientists, new training programs in translational research, and adjunct 

appointments across laboratories that would enable scientists in different branches to 

collaborate with greater ease.136  

Much thought went into the restructuring of the formal organization to better 

facilitate translational research in the new CCR. Nevertheless, some NCI scientists 

expressed continued reservations about collaborative and translational work. They 

continued to feel that peer review advantaged individual work, and did not reward 

translational research. In response to these concerns, Barrett pointed out that “he is seeking 

to change the way to evaluate investigators not only on their independent research, but also 

on their transdisciplinary efforts.”137 Beyond the IRP, NCI leadership acknowledged that 

“conventional” approaches to research would need to be rethought to achieve effective 

translation, and that “NCI must help researchers create integrated research environments 
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that foster the multidisciplinary collaborations needed to address the ‘big picture’ problems 

in cancer research.”138 

Klausner’s reforms at the turn of the twenty-first century were explicitly aimed at 

achieving the goal of translational research. Moreso than in his first years at the helm, 

Klausner was working with a coherent understanding of what translational research 

entailed: collaborative, interdisciplinary efforts to rapidly move cutting-edge research and 

technology into clinical testing.139 Klausner fully embraced the oversight function of 

entities like NCAB, which he felt helped the NCI focus on its “top priority” of translational 

research.140 Outside the NCI, however, calls for accountability were taking on an 

increasingly urgent tone. Beginning in 1998, Congress had increasingly pushed for 

translational research, explicitly urging NCI to build better infrastructure and eliminate 

roadblocks to translation.141 With the promised doubling of the NIH budget well under 

way, such admonitions became more frequent, and calls for greater accountability in the 

use of government funds originated from more diverse sources. One surprising source was 

former NCI Director Vincent DeVita. DeVita, backed by the American Cancer Society, 

argued that a sufficient knowledge base existed to begin delegating authority for 

developing intervention efforts outside the NCI (the Centers for Disease Control and 
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Prevention was the favored competitor).142 Klausner heartily disagreed; consistent with his 

Jeffersonian vision of government-funded science, Klausner urged further investment in 

and more careful stewardship of basic research.143 

It was clear nevertheless that the influx of funds into the NCI consequent from the 

doubling of the NIH budget was creating a greater need to justify expenditures on basic 

research. While Klausner saw the NCI’s substantial investment in translational research as 

an indicator that the Institute was doing its best to use government funds wisely, the recent 

election of conservative Republican President George W. Bush foreboded fiscal 

retrenchment measures that could hobble federal investments in science. Fatefully, 

Klausner resigned on September 11, 2001, minutes before announcing to the NCAB that 

two planes had hit the World Trade Center in New York.144 Bush’s replacement for 

Klausner would, according to many, bring politics back into the NCI in ways that had not 

been seen since the 1960s and 1970s. 

 

VON ESCHENBACH AND THE ROADMAP: TRANSLATIONAL REFORMS FOR 

THE TWENTY-FIRST CENTURY 

 On December 7, 2001, President George W. Bush announced the appointment of 

Andrew von Eschenbach as NCI Director. Bush took the opportunity to draw parallels 
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between the state of the nation when the War on Cancer began in 1971 and the state of the 

nation as von Eschenbach took the helm.145 As in 1971, the US was involved in a war 

overseas. Also as in 1971, the President held high expectations that recent discoveries 

would soon impact the national cancer burden. A family friend of the Bushes, von 

Eschenbach was sympathetic to Bush’s understanding of the future direction for the War 

on Cancer. 

 Von Eschenbach did not share Klausner’s vision of Jeffersonian science. Like 

DeVita, he argued that “we have also reached a point where we can now being to 

extrapolate knowledge that’s already within our grasp and effectively translate that 

knowledge into interventions that will directly benefit patients with cancer.”146 Von 

Eschenbach, however, argued that the ability to translate knowledge into successful 

interventions depended upon the “programmatic infrastructure” that Klausner helped 

establish within the NCI, and promised to continue to build upon Klausner’s efforts in 

emphasizing translational research.147 Fond of alliteration, von Eschenbach proposed his 

own interpretation of translation as taking place around three activities: “discovery, 

development, and delivery.”148 Discovery focused on basic inquiry, development on the 
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translation of knowledge into medical interventions, and delivery on the dissemination of 

interventions to the population. 

 Von Eschenbach was so confident in his long-term planning strategy around the 

three Ds that, in a February 2003 NCAB meeting, he announced a “Challenge Goal” for 

the NCI to eliminate suffering and death related to cancer by 2015.149 The 2015 goal was 

greeted coldly by the cancer community. Upon its initial announcement, NCAB members 

reacted with “uncharacteristic silence.”150 The Cancer Letter roundly criticized the goal as 

unrealistic, arguing that the inevitable failure to achieve such sensational goals discredits 

the Institute in the eyes of the public.151 The same periodical would point out that “Neither 

NIH nor Congress has acknowledged NCI’s 2015 goal until… three years after von 

Eschenbach announced it,” and even then current and former NIH directors kept the goal 

at arm’s length.152 

 A shift in organizational philosophy accompanied von Eschenbach’s focus on the 

three Ds. Von Eschenbach was enamored with the business world, and envisioned a leaner, 

more corporate model for the NCI. He was determined to integrate the Institute’s strategic 

planning “with a business plan to ensure a balanced portfolio in terms of opportunities and 

needs.”153 Fully embracing a portfolio-based approach to funding, which had been 
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introduced in the NIH in the late 1990s as part of President Clinton’s Reinvention 

initiatives,154 von Eschenbach resolved to move strategic planning initiatives “from 

mechanism-based fund accounting to enterprise accounting.”155 Funding for both 

intramural and extramural initiatives would be balanced in terms of value for taxpayer 

investments, with an emphasis on performance-based evaluation, and the NCI would 

embrace more high-risk speculative initiatives with potentially larger payoffs.156 

 Despite a long history of collaborations with industry, von Eschenbach was the first 

NCI director to foreground public-private funding partnerships and pursue them so 

aggressively. He proposed private collaborations in the name of developing “synergy” and 

an “enabling culture” in the cancer community that would help scientists forge partnerships 

that could more effectively bring drugs and diagnostic technologies to market.157 Yet 

initiatives to shift expenses to the private sector also emanated from beyond the NCI. In 

2003, the Office of Management and Budget (OMB) Circular A-76 required institutes 

within the NIH to survey their administrative units to determine which functions could be 

put up for bid to private contracting firms.158 Backlash against the OMB’s initiative on the 

Hill was swift, with Congressman John Dingell (D-Michigan) in a special hearing 

lambasting the drive to outsource administrative labor as serving “right-wing privatization 
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ideology” rather than the interests of science.159 NCI fought to retain in-house control over 

administrative functions, and won the competition against private firms. Theirs was a 

pyrrhic victory—the bid proposed a radical consolidation of administrative functions that 

included dramatic cuts to full-time employee numbers.160 

 At the same time the NCI culled over one-quarter of its administrative employees 

to comply with OMB requirements, von Eschenbach took the liberty of proliferating 

positions and initiatives that drew directly from the budget of the NCI Office of the Director 

(OD). In February 2004, von Eschenbach announced that he had created four new deputy 

director positions in the OD. He justified adding these new, highly-paid administrators as 

supporting a new “shared governance” model in the OD, where decision-making around 

organizational structure and resource management would be delegated through an enlarged 

executive committee.161 The goal was “to broaden and increase the sphere of management 

of the entire enterprise” so that the goals of discovery, development, and delivery could be 

better integrated into the NCI’s entire research portfolio.162 In the ensuing years, leadership 

at the NCI would take advantage of two opportunities to shift the Institute’s portfolio 

toward a greater emphasis on translational research: intramurally, through efforts to 
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“reengineer” the IRP, and extramurally, through participation in the NIH Roadmap for 

Medical Research. 

  

Reengineering the IRP, 2002-2006 

 In the spring of 2002, CCR Director Carl Barrett began a process of reengineering 

the IRP. The goal of the reengineering process was to bring the IRP closer in line with 

strategic initiatives emanating from the OD by encouraging existing tendencies toward 

interdisciplinary collaboration and translational research embodied in the CCR’s 

organizational structure.163 Reengineering was targeted toward accomplishing five goals: 

first, to maintain “value added” in the IRP by continuing to support high-risk and long-

term projects; second, to encourage the development of new technologies; third, to support 

a unique clinical trial system; fourth, to provide interdisciplinary training for young 

researchers; and fifth, to ensure peer review and reward systems encourage individual 

innovation as well as collaboration.164 To this end, the reengineering committee established 

interdisciplinary Centers of Excellence within the CCR that, in a similar fashion to the 

extramural SPORE program, brought together interdisciplinary teams and created 

infrastructure to facilitate rapid translation of discoveries into clinical application.165 
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 Barrett insisted that restructuring would be kept to a minimum during the 

reengineering process; the few changes that were made, such as renovations to Building 37 

where most of the IRP laboratories were housed, were completed in order to improve 

“informal” communication and interaction among IRP scientists.166 What emerged instead 

was a focus on changing the culture of research in CCR to better support interdisciplinary, 

collaborative, and translational research. Spurred by the results of a recent survey on the 

culture of the NCI, von Eschenbach appointed NCI Deputy Director for Management 

David Elizalde head of a series of initiatives to improve the training and reward structure 

in the IRP. Central to Elizalde’s implementation strategy was encouraging a culture of 

transdisciplinary research, which required sufficient balance across disciplines in the IRP, 

as well as appropriate training and dedicated funding for team science.167 On the 

development end, Elizalde’s strategy also involved shoring up the clinical trials 

infrastructure at NCI, and leveraging it as a resource in collaborations with academia and 

industry.168  

With these collaborations the NCI hoped to address concerns that the culture of 

biomedical research outside the NCI was antagonistic to interdisciplinary and translational 

research. In a 2004 conference sponsored by the President’s Cancer Panel, experts puzzled 

over how to instill a “mission-oriented” focus in academia, where hiring and promotion 
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decisions rewarded independent, investigator-initiated research.169 In leveraging its 

intramural strengths, von Eschenbach argued the NCI would help foster an “enabling 

culture” of interdisciplinary and translational research in both the public and private 

sectors.170 

 In February 2005, Barrett resigned as Director of CCR; in his stead, von 

Eschenbach appointed Robert Wiltrout, Associate Director of the government-contracted, 

privately-owned NCI-Frederick Cancer Center, as the new head of the CCR. Wiltrout’s 

reengineering plan differed somewhat from the one that had evolved from Barrett and 

Elizalde’s previous efforts. Initially, Wiltrout wanted to move CCR closer to a “hybrid” 

organizational model that would restructure existing labs and branches.171 However, 

Wiltrout was convinced to keep Barrett’s promise of only minimally restructuring the IRP, 

and so he tested new models across existing structures, or where planned consolidations of 

laboratories were taking place. Wiltrout’s new models were based on matrix structures, 

where cross-cutting initiatives enabled the NCI to draw personnel from across laboratories 

and branches to collaborate on translational projects.172 Centers of Excellence provided the 

models, as well as the resources, for these cross-cutting initiatives. In line with Elizalde’s 

plan, Wiltrout ensured that cross-cutting translational efforts could be rapidly 

communicated to the extramural community to continue research beyond the early-phase 
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clinical trials the IRP specialized in.173 In 2006, Wiltrout upheld the HPV vaccine, 

discussed in Chapter 5, as a prominent example of successful collaborations between CCR 

Centers of Excellence, extramural scientists, and industry.174 

 As collaborations with academia and industry were increasingly integrated into 

strategic planning efforts in CCR, the IRP emphasized a vision of translational research 

more dependent upon partnerships with other government agencies, academia, and private 

industry. Partly as a result of the Translational Research Working Group’s efforts, but also 

inchoate in IRP reengineering initiatives, was a more explicit distinction between “early 

translation” in the NCI, which involves the first interactions between basic and clinical 

research, and “late translation,” such as drug development, which was assumed to be the 

purview of industry.175 In 2006, Wiltrout presented evidence to the NCAB that the CCR’s 

increasingly refined focus on early translation was changing the culture of research in the 

IRP. Surveying the CCR, Wiltrout found that “70 percent of all publications from the CCR 

are based on collaborations, and half are collaborations with extramural investigators, 

many with universities and Cancer Centers.”176 In light of the extensive collaboration 

across laboratories, branches, and even the NIH, Wiltrout declared that distinctions 
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between “basic” and “clinical” branches were merely matters of “convenience”; the IRP 

was realizing a new era of integrated, translational cancer research.177 

 

The NIH Roadmap for Medical Research, 2002-2006 

 Von Eschenbach’s agenda for reshaping the NCI took place contemporaneously 

with newly-appointed NIH Director Elias Zerhouni’s early efforts to develop the Roadmap 

for Medical Research. Zerhouni described the initial impetus for the Roadmap as the 

outcome of pressure from Congress and the Bush Administration to show the NIH was 

using the taxpayer funding that contributed to its recent budget doubling responsibly.178 

The earliest planning phases, which began in late 2002, specifically addressed ways to take 

advantage of emerging opportunities and eliminate barriers to translational research by 

reimagining the culture of scientific research and the structures available to realize 

discovery and translation. In 2002, the Roadmap identified four priorities, including 

investment in cutting-edge technologies like nanotechnology and bioinformatics, novel and 

integrative approaches to studying biological systems, improving the nation’s clinical 

research system to facilitate translation, and implementing training programs and cultural 

changes that will enable large-scale interdisciplinary research to flourish.179 By 2003, these 

priorities were whittled down to three more general goals: “(1) developing NIH competing 

strategy to follow in looking at new pathways to discovery; (2) developing a framework 
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for adapting the new scientific teams to the changing model of how science is conducted; 

and (3) re-engineering the clinical research enterprise.”180 

According to von Eschenbach, many of NCI’s long-range planning initiatives 

helped Zerhouni develop the project in its primitive stages.181 As he pointed out, the NCI 

had already made progress on each of the NIH’s Roadmap priorities, particularly through 

efforts in the intramural CCR.182 Though the Roadmap integrated insights from each 

Institute in the NIH, the NCI’s previous success in committing resources to translational 

research initiatives and its prominent role in the Roadmap planning process ensured that 

NIH Roadmap initiatives remained relevant to NCI. In turn, von Eschenbach began 

referring to long-term strategic planning in the Institute as a “road mapping” exercise in 

itself.183 He strove to make connections across Institutes within the NIH to maintain 

cohesion with NIH Roadmap goals, and integrated the NCI’s newly-minted “road 

mapping” strategies into both the long-standing strategic planning process and his own 

2015 Challenge Goal.184 In the IRP, Barrett ensured that the reengineering process in CCR 

integrated Roadmap goals, acknowledging CCR as uniquely situated to conduct 

translational research.185 Zerhouni’s Roadmap also closed in quickly on von Eschenbach’s 
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desire to collaborate with industry. Public-private partnerships, which Zerhouni 

downplayed in the earliest NIH Roadmap in favor of activities within the purview of the 

Institutes, were more openly encouraged by September 2003, when Zerhouni officially 

unveiled the NIH Roadmap.186 

During the initial NIH Roadmap implementation stage, which spanned roughly 

2003-2006, NCI’s role in shaping the translational research agenda continued to expand. 

By 2004, NCI spearheaded a number of Roadmap projects, most notably the Translational 

Research Core Services project.187 This project, led by Division of Cancer Treatment and 

Diagnosis Director James Doroshow, was one of the most crucial infrastructure-building 

programs in the Roadmap. The format of the Translational Research Core Services 

program was modeled after NCI’s RAID program, by this time a popular extramural grant 

that supported collaborations with academic scientists as well as small businesses.188 

Doroshow’s program soon encouraged the NIH to adopt an Institutes-wide RAID pilot 

program funded by the Roadmap to better facilitate translation.189 The success of these and 

other translational research initiatives enabled the NIH Roadmap to realize its goal of 
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catalyzing translation. 40% of all Roadmap funds in 2005 went to translational research 

initiatives, compared to 25% in the NIH overall190 and 30% in the NCI.191 

In 2006, the NIH began its second phase of Roadmap planning, which introduced 

two new priorities (one focused on the microbiome, the other on epigenetics).192 However, 

“Roadmap 1.5” was quickly followed by the 2006 NIH Reform Act, which accompanied 

Congressional reauthorization of the Institutes. The NIH Reform Act ended the practice of 

culling funds from each Institute to support Roadmap projects, instead establishing a 

Common Fund in the NIH Office of the Director to be supported by separate 

appropriations.193 The Common Fund took over all Roadmap initiatives, continuing many 

of the projects until their projected termination but eliminating the Roadmap nominally (at 

the time of this writing, the Common Fund continues to coordinate all trans-NIH initiatives 

descended from the Roadmap). 

Notably, in the implementation phase of the Roadmap each Institute in the NIH was 

meant to “participate with their scientific communities in defining all components of the 

Roadmap” and “contribute equally and proportionately” to the planning process.194 This 

made sense, given that the Roadmap from 2003-2006 was funded primarily through money 
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transferred from each Institute’s budget, with supplements from the NIH’s budget. Over 

time, however, NCI came to play a disproportionate role in trans-NIH agenda-setting, and 

benefitted more substantially from Roadmap funding than the Institute’s monetary 

contributions might justify. During the initial phase of the Roadmap, the NCI realized 

significantly greater returns in funding than the Institute’s contribution to the Roadmap. 

Whereas the NCI contributed 13% of Roadmap funds to the tune of $30.5 million, the 

Institute was eventually awarded 18% of all Roadmap funding, reaping roughly $42.1 

million.195 Reflecting upon the Institute’s success during this period, then-NCI director 

John Niederhuber marveled at the NCI’s ability to “compete very effectively for Roadmap 

dollars.”196 Given that so many of the Roadmap initiatives related to building infrastructure 

and resources for translational research were based upon models developed at NCI in the 

previous decade, the Institute’s success is far from surprising. 

Yet any windfall from NCI’s Roadmap victory was short-lived. In 2006, President 

George W. Bush slammed the NCI with the largest budget cut ever proposed. Meager 

budgets meant the NCI failed to keep up with biomedical inflation; the Institute’s 

purchasing power had already plummeted 12% in just the past few years.197 Von 

Eschenbach, whose overblown business rhetoric and fondness of alliteration The Cancer 

Letter had long lampooned, was also under serious pressure, as accusations of long-

standing conflicts of interest came to a head when Bush appointed von Eschenbach 
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Director of the FDA while he was still head of NCI. The first director to face an atmosphere 

of “open resistance” from within NCI as well as from extramural scientists,198 in 2007 von 

Eschenbach stepped down from his post at NCI to direct the FDA full-time.  

 

NCI AS THE CRADLE OF TRANSLATIONAL RESEARCH 

In this chapter, I charted the development of translational research through a series 

of funding practices and organizational reforms originating in the NCI. In contrast to 

existing accounts in the STS literature that suggest translational research originated in the 

2003 NIH Roadmap for Medical Research, I demonstrate how different understandings of 

translation became codified in NCI practices dating back to the 1990s in ways aimed at 

creating organizational cultures of translational research in the extramural community as 

well as the IRP. Much of the infrastructure upon which the practices of translational 

research depended were developed by Broder and Klausner in the 1990s. In designing the 

Roadmap, Zerhouni and his consultants expanded both the translational infrastructure and 

the organizational cultures developed by NCI beyond the networks that had sustained them 

in the 1990s. 

Far from embodying a stable “ethos,” the construct of translational research retains 

a remarkable amount of ambiguity. Its meaning relates to its application in concrete 

practices, both administrative and scientific (not to mention practices that straddle those 
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distinctions, such as peer review of grants). As Jane Calvert (2006) has argued, many 

ubiquitous constructs exhibit flexibility in their definitions similar to that of translational 

research, including the notion of “basic research” ingredient in discussions of translation. 

This flexibility enables scientists and policymakers to deploy concepts in ways that suit 

their situational needs. I extend Calvert’s observation in two directions: first, in noting that 

the meaningfulness and plausibility of the construct “translational research” adheres not 

merely in the realm of discourse, but in the construct’s relationship to practice (an idea I 

explore in greater depth in the next chapter); and second, in stressing the temporal 

dimension of the evolution of the construct, which captures how translational research 

emerged from a historical process that involved feedback between sequential approaches 

to extramural and intramural research. 

 What my analysis in this chapter suggests is that the tendency to treat translational 

research as a purely discursive phenomenon fails to capture how well-integrated the 

construct of translational research is in the networks where it originated. In NCI-funded 

cancer centers, as well as certain laboratories in the IRP, translational research functioned 

more as a cultural schema than a rhetorical device. For these researchers, translation was 

closer to what Keating and Cambrosio (2011) call a “style of practice”--a mode of 

collaboration, communication, experimentation, and management. Efforts by 

administrators at the NCI and, later, NIH, to erect a national translational infrastructure 

also work against the claim that translational research is merely an ethos or, more cynically, 

a rhetorical device. I argue that STS scholars should instead think of translational research 

as what sociologists inspired by Ian Hacking have come to call a “social kind” (Hirschman 
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and Reed 2014): an aggregation of patterns of acting (though not quite at the level of an 

institution) that emerged from a historical process and whose reality is subject to “looping 

effects,” whereby confrontations between human understandings and natural phenomena 

allow for continued evolution over time. 
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CHAPTER FIVE 

HPV Vaccine Development as Translational Exemplar at the National Cancer 

Institute 

 

The increasingly complex relationships between academy, industry, and 

government supported by translational research initiatives have led many STS scholars to 

consider translational research in light of a shift toward neoliberal regimes of science 

policy, whereby market influences increasingly colonize domains of research and 

development previously occupied by publicly-supported academic and government science 

(see Maienschein et al. 2008; Sunder Rajan and Leonelli 2013). However, many 

translational research initiatives view government-sponsored science as fulfilling a role 

that, despite palpable need, market forces fail to adequately address. As the case study in 

this chapter shows, not only do National Cancer Institute scientists and administrators 

involved in translational research initiatives perceive pharmaceutical and biotechnology 

companies as reluctant to adequately invest in basic research and cancer drug development, 

they also argue that private research and development (R&D) efforts can undermine the 

public good. As Elizabeth Popp Berman (2014) notes, narratives that attempt to unify 

recent policy trends toward economizing science as “neoliberal” gloss over the complexity 

of actual policy initiatives, many of which contain strong critiques of market failure. To 

the extent the NCI’s translational research initiatives critique and even challenge the 
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market’s role in R&D, they do not square neatly with these narratives of neoliberal science 

policy.  

The case studies of cancer research in the NCI that I present in this and the previous 

chapter challenge the explanatory power of a straightforward neoliberal account in 

addressing the emergence of translational research. Chapter Four describes a dramatic 

expansion in federal funding for scientific research through the doubling of the National 

Institutes of Health (NIH) budget, which came in the face of a well-documented decline in 

R&D funding in the pharmaceutical industry (Chakma et al. 2014; Higgins and Rodriguez 

2006). The primary assumptions of a neoliberal framework, that public science is being 

privatized and marketized, must be qualified in the face of countervailing trends that allow 

federal agencies to impose patenting, licensing, and pricing restrictions upon drugs 

developed from publicly-funded research, and to expand control over large portions of the 

market for early R&D.  

In this chapter, I challenge a subsidiary assumption of neoliberal accounts of 

translational research policy, i.e. that they enable market logics to pervade decision-making 

in research and development in the public sphere. This assumption often rests upon 

arguments about the primacy of certain institutional logics, a conceptual approach that 

holds that broader systems of belief shared by particular organizational fields organize how 

actors perceive and act in their worlds. In relation to the case study examined in this 

chapter, the development of the human papillomavirus (HPV) vaccine, an institutional 

logics framework maintains that decision-making in vaccine R&D is shaped by market-

oriented profit motives that pervade the pharmaceutical industry. Institutional logics 



201 

 

 

 

arguments either implicitly or explicitly motivate most existing explanations of HPV 

research and development in the STS literature (see Clark 2008; Intemann and Melo-

Martín 2010; Mamo and Epstein 2014). By focusing on government-sponsored research 

and development efforts that facilitated later industry efforts, I call into question the idea 

that institutional logics of the market motivated decision-making around research and 

clinical testing for first-generation HPV vaccine technology. Instead, I seek explanatory 

leverage on HPV vaccine development decisions at the level of organizational cultures and 

scientific practices, showing how local understandings of translation fed into scientific 

research collaborations. Over time, these research collaborations influenced how scientists 

and administrators understood the problems HPV vaccines were meant to address in ways 

that directed subsequent research agendas and organizational cultures of translation.  

This chapter allows me to examine the interface between translational research 

efforts in the NCI and private biotechnology and pharmaceutical companies related to the 

development of HPV vaccines. In focusing on neglected government-sponsored HPV 

vaccine research, I show how existing accounts misrepresent the historical record on HPV 

vaccine research and development in service of questionable theoretical assumptions about 

the primacy of market-oriented institutional logics in HPV research. I offer a counter-

narrative to these accounts that focuses on early efforts by intramural NCI scientists to 

patent and test first-generation HPV vaccine technology, as well as subsequent efforts to 

test first- and second-generation technologies in clinical trials. This case study 

demonstrates how the organizational practices and cultures related to translational research 

discussed in the previous chapter affected the scientific practices of HPV researchers in 
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NCI laboratories and clinics. I conclude the chapter by reconsidering some of the ethical 

issues STS scholars have brought up around HPV vaccine development in ways that better 

integrate considerations of local organizational practices and cultures into bioethical 

prescriptions. 

 

HPV VACCINE PRODUCTION AND INSTITUTIONAL LOGICS 

In 2006, a landmark innovation in cancer research was approved by the US Food 

and Drug Administration (FDA) for public use. The polyvalent recombinant DNA vaccine, 

marketed as Gardasil by Merck, targeted four strains of the human papillomavirus (HPV). 

It was touted as the first technology to effectively protect users from cervical cancer, as it 

inoculated against the two “high-risk” strains (HPV-16 and 18) associated with the vast 

majority of cervical cancers in the US. The active element of the vaccine was a synthetic 

replica of the late-capsid viral protein, L1, that can trigger malignant cellular 

transformation by shutting off tumor-suppressor genes housed in normal cervical epithelial 

cells. Injecting this synthetic L1 protein into the body activates an immune response to 

HPV without exposing the recipient to the dangers of infection with a complete virus. A 

number of historians and sociologists of science and medicine have studied the complex 

political, economic, and cultural dimensions of HPV vaccination and associated cervical 

cancer prevention regimes (Casper and Carpenter 2008; Wailoo et al. 2010; Löwy 2010, 

2011; Mamo and Epstein 2014). However, few scholars have investigated the research and 
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development processes that led to the synthetic L1 protein technology that made the 

vaccine possible. 

The exception is an account by bioethicists Kristen Intemann and Immaculada de 

Melo-Martín (2010). Herein the authors argue that social values of clinical trial efficacy 

(safe and acceptable reduction in disease markers) infiltrated the process of technological 

development and clinical trials, influencing the shape of Gardasil as a vaccine technology 

and a public health intervention. The vaccine’s active ingredient, the L1 VLPs, had to be 

produced in a sensitive eukaryotic growing medium that required refrigeration. This makes 

the vaccine costly at $360 over a three-dose regimen. While the use of L1 VLP technology 

and the three dose regimen ensured the vaccine would prove immunogenic in clinical trials, 

they also ensured that the vaccine would only be easily accessible to first-world women of 

means.  

Considerations of efficacy served the interests of pharmaceutical companies who 

“aim[ed] to produce a profitable vaccine” (Intemann and Melo-Martín 2010:207), but did 

little to reduce the global burden of HPV disease. Had these scientists been instilled with 

social aims of efficiency in disease reduction rather than clincal trial efficacy, the authors 

argue, things could have been otherwise. These scientists could have drawn from a universe 

of possible vaccine technologies that were cheaper, more shelf-stable, and thus more likely 

to reduce the burden of cervical cancer among the poor, rural women in developing nations 

who account for over 80% of all cervical cancer deaths worldwide. 

According to Intemann and Melo-Martín, the social aims of research should be 

more openly considered alongside its epistemic aims. The authors argue that the 
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development of the first generation of HPV vaccines provides an excellent illustration of 

how social aims and epistemic aims could be properly integrated: 

Using the case of the recently developed human papillomavirus (HPV) 
vaccines, we show that social, as well as epistemic, aims of research play 
an important role in methodological decision-making during basic research 
and in the design and execution of clinical trials. In examining the 
development of HPV vaccines, we show that the justification for a variety 
of methodological and evidentiary decisions depends partly on the extent to 
which they promote the social aims of the research. (Intemann and Melo-
Martín 2010:204). 

The authors suggest that the social aims of getting a profitable vaccine to market quickly 

led HPV vaccine researchers to conduct clinical trials that did not take the needs of women 

in developing nations into consideration. They also led vaccine manufacturers to ignore 

alternative vaccine technologies that had been proposed by 2006. These alternatives 

included naked DNA vaccines that delivered HPV DNA to the system rather than the 

recombinant L1 protein; vaccines using live attenuated bacterial vectors that produced 

recombinant L1 VLPs; or transgenic plants that expressed VLPs and could be delivered 

orally. Each of these alternatives promised to resolve one or more of the key issues 

restricting access by eliminating either the need for refrigeration, multiple dose schedules, 

or high cost. 

As the narrative in the following section illustrates, the vaccine alternatives 

Intemann and Melo-Martín propose as possible had been tested with an aim to offer 

cheaper and more stable vaccine alternatives “for widespread distribution in developing 

countries, where most cervical cancers occur” (Schiller and Nardelli-Haefliger 

2006:S147). However, these alternatives proved too underdeveloped or technically 
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unstable for development until after the first generation of HPV vaccines had been 

completed. Moreover, NCI scientists and clinicians had consistently reported attention to 

the social aims of their research, first in relation to translation and, later, global disease 

reduction. This evidence suggests that NCI scientists did not ignore efficiency for the sake 

of efficacy. In fact, they actively strove to balance efficacy with efficiency since 1996, 

when human trials for the vaccine were first planned (see Schiller and Lowy 1996). As 

historical evidence shows NCI scientists did exactly what Intemann and Melo-Martín said 

they should do after all without changing the outcome of vaccine research and 

development, their counterfactual explanation is ultimately baseless. 

Intemann and Melo-Martín are thus correct in principle—that social and epistemic 

aims are only artificially parsed, and that HPV vaccine research shows how the latter 

influences the former—but incorrect in their interpretation of the case. As suggested above, 

this is in part due to a lack of careful engagement with the empirical record. That social 

and epistemic aims influenced decision-making in HPV vaccine development remains an 

assertion supported only by engagement with texts which, when considered in historical 

context, challenge their claim that concerns for efficacy won out over efficiency. Secondly, 

and more importantly given the normative goal of the bioethicists’ claims, the seat of their 

ethical critique lies in a speculative form of counterfactual reasoning based on the 

assumption that scientists are motivated by overarching goals. As I show, the goals of HPV 

researchers in the NCI emerged and changed over time based on engagement with the local 

organizational cultures in which their research was situated.  

The first critique, of a lack of careful engagement with historical evidence, speaks 
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to the appropriateness of the authors’ evidentiary sources when contextualized. The authors 

treat publications by NCI researchers involved in HPV vaccine research and development 

efforts as separate from vaccine development and testing, which they presume to have been 

controlled by pharmaceutical companies Merck and GlaxoSmithKline (GSK) and, thus, 

institutional logics oriented toward profit. The assertion that profit motive oriented 

researchers toward efficacy rather than efficiency rests upon this assumption. However, the 

work of publicly-sponsored research in academia and the NCI was instrumental in shaping 

the technology used in the first generation of HPV vaccines. This technology, the L1 VLPs, 

is the very same technology that requires the vaccine to be refrigerated and prescribes the 

three-shot dose regimen. NCI researchers’ reliance upon a successful hepatitis-B vaccine 

model also encouraged them to adopt a three-shot protocol.  

The NCI’s role in vaccine research and clinical testing shows the importance 

government research played in determining the design of first-generation vaccines. It is 

difficult to argue that these scientists were motivated by concerns for profit, as federal 

technology transfer policy capped all NIH employees’ royalties at $100,000 annually at the 

time they were patenting and licensing their technology.1 Yet it is also difficult to argue that 

concerns for global health disparities provided overarching motives for vaccine 

development in its earliest stages. Instead, I show how NCI vaccine research and 

development efforts were shaped by local influences that allowed for discrete goals to 

emerge from situations as they unfolded over time. 

                                                 
1 September 1, 1994 memo from NIH Legal Advisor to Robert H. Purcell, NIAID. “The $100,000 cap on 
royalties to inventors in the Federal Technology Transfer Act.” Harold Varmus papers, Box 7, Folder 1. 
National Library of Medicine, Bethesda, MD. 
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 The second critique is meant to shed light upon the first, by considering how the 

authors use a speculative framework to explain a historical case. In offering a retrospective 

prediction to ground their explanation of a historical artifact, Intemann and Melo-Martín 

must construct a counterfactual scenario wherein vaccine development could have been 

otherwise had alternatives that were more attuned to efficiency been pursued, rather than 

those dedicated to demonstrating efficacy. In isolating research goals from the immediate 

context of scientists’ actions, the authors advance a goal-oriented model of action. This 

model assumes scientists direct their actions toward transcendent values or ideals that sit 

outside of research and have only vague and tangential connections to their day-to-day 

work. By seeking out the conflicts between these autonomous value systems as the basis 

for explanation, analysts rule out the possibility that scientists’ understandings of both the 

epistemic and social aims of research, as well as the possibilities for realizing them, emerge 

from their context for acting in the laboratory. 

Richard Biernacki (2005) has critiqued the dominance of the goal-oriented model 

of action in sociological explanation. He demonstrates how this model leads social 

scientists to explain human conduct as rationally following from the pursuit of ultimately 

unverifiable internal motives, while ignoring the complex, situated action indicated by the 

empirical evidence they actually draw upon to construct their explanations. Biernacki 

instead proposes a pragmatic model of action, where the sociologist examines action as a 

response to problems that emerge from practice as situated in a specific historical 

environment. The implications of the pragmatic model of action are threefold: 1) we should 

think about goals and values as emergent from practices on the ground, 2) we should study 
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actions as mediated by local understandings of the problems at hand, and 3) we should 

approach meaning as cohering at the level of practice. In supposing that goals emerge from 

situated problems, the pragmatic model of action does not attempt to abstract values, goals, 

or aims from the context of lived historical events. 

As such, a pragmatic model of action shifts the emphasis of counterfactual 

reasoning from analysts’ open assumptions about what is possible with interpretations of 

historical actors’ more bounded assessments of what is plausible. A pragmatist explanation 

of HPV vaccine development explains this material technology as the outcome of a 

collective, contingent, and immanently cultural process emerging from the actions of real 

cancer researchers operating in specific organizational contexts. As Philippe Lorino, 

summarizing C.S. Peirce’s position, insists: “The actual use of a material device results 

from structural constraints and abilities, cultural habits (habitual uses), and situated 

inquiries to adapt habits to concrete situations” (Lorino 2014:159). A more complete 

explanation of HPV vaccine technology must take into account how such constraints (lack 

of scalable biologics that enable traditional vaccine manufacture) and abilities (innovative 

techniques for producing viral proteins), cultural habits (ways of acting that reflect local 

understandings “translational research” in the NCI), and situated inquiries (the project of 

manufacturing a vaccine for a historically recalcitrant virus) causally shaped the 

technology used in the HPV vaccine. A pragmatic perspective enables us to see this vaccine 

as emerging from a temporal process of ongoing problem-solving, where situated goals 

emerge from action on the ground rather than transcendent values, and where scientific 
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practices and organizational cultures play a crucial role in enabling certain practices while 

foreclosing the possibilities of others. 

I begin analyzing the case study of HPV vaccine development by describing the 

role NCI scientists played in the early development of first-generation HPV vaccine 

technology. I show the decision to make a technology that was expensive, required 

refrigeration, and needed to be administered in three doses related to efforts to resolve 

technical problems around growing HPV proteins for the purposes of vaccine development. 

These problems were resolved by turning to a successful exemplar, the hepatitis-B vaccine, 

in the absence of viable alternatives. I demonstrate the continued involvement of NCI 

clinicians and scientists in clinical testing of HPV vaccines after their patented first-

generation VLP technology was sold to pharmaceutical companies for development into 

Gardasil and Cervarix. I show that the NCI scientists’ independent trials did not depart 

substantially from industry, except for their efforts to recruit diverse subjects for clinical 

trials. I also show that viable vaccine alternatives were not available until first-generation 

HPV vaccines were in Phase III human trials. Finally, I explain how, once viable, the NCI 

pursued these second-generation vaccines under the impetus of reducing the global burden 

of cervical cancer. 

In showing that Intemann and Melo- Martín’s assumptions are not supported by 

historical evidence, I propose an alternative narrative, based on a pragmatic process theory 

of organization, that explains HPV vaccine development as an iterative process of scientific 

and organizational problem-solving. In attempting to solve technical problems, NCI 

scientists drew upon existing habits of collaboration supported by organizational reforms 
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designed to encourage translational research. Scientists came to understand their HPV 

vaccine research as translational, and their success in solving important technical problems 

in the laboratory and clinic allowed administrators to further elaborate understandings of 

translational research through interpretations of HPV vaccine research and development. 

Over time, NCI scientists interpreted the translational potential of the vaccine through a 

global health perspective, and directed further research toward innovations that would 

resolve problems with delivering vaccines to resource-poor areas. As this interpretation 

was integrated into strategic planning initiatives at the Institute, NCI scientists’ vision of 

the global impact of the vaccine altered NCI administrators’ understandings of the vaccine 

as a successful instance of translation. 

Rather than approach the HPV vaccine as a finished technical achievement, this 

chapter describes HPV vaccine research and development as an unfolding temporal 

process. This theoretical focus shifts the question away from whether first-generation 

vaccines are ethical and toward an inquiry into when and how the possibilities for ethical 

action around vaccine development emerge. An understanding of contingency is crucial to 

explaining why we have one vaccine rather than another, as the technology that makes 

second-generation alternatives viable was not sufficiently developed until first-generation 

vaccines were in their last stages of clinical testing. In the conclusion, I will suggest a more 

pragmatic and historical framework for understanding the possibilities of ethical action in 

the vaccine research and development process based on this study.  
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HPV RESEARCH AT NCI, 1991-2008 

The technology that enabled the development of the first generation of HPV 

vaccines originated from the work of Douglas Lowy, M.D., Chief of the Laboratory of 

Cellular Oncology at NCI, and John Schiller, Ph.D., a tenured research scientist in the same 

laboratory. Under Lowy’s advisement, Schiller began investigating the papillomavirus 

(PV) family as a post-doctoral researcher in 1983. The purpose of this early work, Schiller 

notes, was to explore mechanisms of cellular transformation using the bovine 

papillomavirus (BPV) model, which had recently been cloned by another intramural 

researcher at NCI. Over time, however, the focus of Schiller and Lowy’s work shifted 

“from studying something that was a model for human cancer [BPV] into studying human 

cancer.”2 They aimed to contribute to the growing body of evidence that indicated infection 

with certain HPV strains was a necessary cause of many cervical cancers (see Aviles 2015). 

Schiller notes that when he and Lowy initiated their inquiry into papillomaviruses, 

the idea of a vaccine was far from their minds. A few researchers had previously attempted 

to develop PV vaccines in animal models, but these attempts had proven “miserable 

failures.”3 The trouble with these earlier attempts was that they used denatured PV proteins 

to elicit immune responses in hosts, but epitopes against PVs are conformation dependent. 

This means that, in order for the immune system to respond to a PV infection, PV proteins 

need to be properly folded. Any effective PV vaccine would thus have to introduce 

                                                 
2 Oral history interview with John Schiller. April 22, 2015. Bethesda, MD. 
3 Ibid. 
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structurally complete PV proteins, but any safe vaccine would have to do this in a way that 

did not risk active infection. 

In 1991, two events coincided that brightened the prospects of PV vaccine 

development. In the name of a balanced research program, and also as a consequence of 

the influx of AIDS research money into NCI since 1985, NCI Director Samuel Broder 

aimed to encourage vaccine research and development by awarding research project grants 

to extramural scientists engaged in vaccine-related research.4 Since the previous year, the 

House appropriations subcommittee, which approved funding for the NCI, had broadly 

supported any efforts on the NCI’s part to “bring about testable vaccines as rapidly as 

possible,” which they perceived as a sign of good faith the NCI was doing its best to 

“facilitate the general transfer of knowledge from the laboratory to the bedside.”5 Based on 

this impetus from NCI leadership and the Congress, the Boards of Scientific Counselors 

for both the Division of Cancer Etiology and the Division of Cancer Biology, Diagnosis, 

and Centers collaborated on a large-scale effort to fund up to 10 extramural projects on 

virus-related cancers to the tune of $80 million over four years. In July 1991, NCI 

announced a Request for Applications (RFA) for projects that investigated the role of 

certain viruses implicated in human cancers, including HPV, Epstein-Barr virus, and 

                                                 
4 February 4-5, 1991 Meeting minutes of the National Cancer Advisory Board, pg 7. National Cancer Institute 
Division of Extramural Activities digital archive.  
5 “House appropriations adds $20 mil. to Bush request for NCI, emphasizes three cancers.” The Cancer 

Letter, June 28, 1991, pg. 3. 
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hepatitis-C virus, that would contribute to the development of preventive or therapeutic 

cancer vaccines.6 

Around the same time these virus-cancer vaccine efforts were ramping up at NCI, 

Schiller and Lowy made an important breakthrough that would enable development of a 

safe and efficacious PV vaccine to proceed. Following up on findings recently published 

by researchers at Queensland University in Australia (Zhou et al. 1991), in late 1991 and 

early 1992 Schiller and Lowy began a series of experiments that attempted to replicate the 

self-folding properties of virus-like particles (VLPs) that structurally resembled PV protein 

L1 suggested by the Australian research team’s findings. L1 is a structural protein on the 

outer shell of papillomaviruses that enables the virus to bind to cells. The L1 protein is also 

recognized by antigens in the host immune system, which means L1 can elicit an immune 

response in the host independently of the other 8 proteins that make up a PV. Schiller and 

Lowy successfully expressed L1 virus-like proteins of BPV1 as well as HPV-16, the HPV 

strain most strongly associated with human anogenital cancers, using a recombinant 

baculovirus system. They found the L1 VLPs they isolated were not only structurally 

identical to L1 proteins found on complete PVs, but that the L1 VLPs elicited a substantial 

immune response in host cells.7 

Schiller and Lowy interpreted their findings as indicating an important 

breakthrough in HPV-cancer research: L1 VLPs were highly immunogenic and, because 

                                                 
6 “NCI plans cancer vaccine RFAs, approved in concept by advisors.” The Cancer Letter, July 26, 1991, pg. 
4-6 
7 1992. Division of Cancer Biology, Diagnosis and Centers Annual Report, pg. 215. Archive.org. 
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they could be manufactured apart from the nonstructural viral proteins (E6 and E7) that 

induced cellular transformation, could be used to develop safe and effective subunit 

vaccines against HPV-16 associated cervical cancer (Kirnbauer et al. 1992). Subunit 

vaccines delivered only small portions of a microbe into the body in order to elicit immune 

response, unlike the older and more common vaccine technologies that utilized live, 

attenuated or inactivated microbes. The hepatitis-B vaccine, which was developed to 

prevent liver cancers associated with the virus, was the first subunit vaccine developed 

using recombinant viral VLPs. The hepatitis-B subunit vaccine provided an alternative 

approach to the common vaccine technologies that had been the focus of the NCI’s failed 

efforts to develop vaccines for viruses associated with human cancers in the targeted virus-

cancer programs of the 1960s and 1970s. Schiller and Lowy used the hepatitis-B vaccine 

as a model for VLP-based HPV vaccine technologies.8 

A strong exemplar for vaccine development was particularly important to Schiller 

and Lowy, as neither researcher had any prior experience in virology, immunology, or 

vaccinology. As Schiller insists, he and Lowy had initially approached the problem of PV 

VLPs from a perspective oriented toward learning about the “basic biology” of virally-

induced neoplasia. They pursued a translational effort of using their knowledge of L1 VLP 

self-assembly to develop a subunit HPV vaccine only after ensuring their work enabled 

them to “cover their bases” by contributing to basic research as well.9 Schiller saw their 

work as developing enabling technologies for both basic and translational research efforts, 

                                                 
8 Interview with John Schiller.  
9 Ibid. 
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and perceived such projects that “straddled the fence” between basic and translational 

research as ideal.10 As Schiller admitted, it was scientific opportunism combined with the 

Institute’s support for translational projects that encouraged him to pursue the vaccine. 

The promise of translational applications for findings like Schiller and Lowy’s was 

not lost on NCI administrators, advisors, and patrons. In September 1992, the Senate 

appropriations subcommittee recommended an unsolicited increase of almost $10 million 

in dedicated funds for cervical cancer research in fiscal year 1993. They singled out the 

development of an HPV vaccine as a particularly high priority.11 In a span of just four 

months during the end of 1992 and the beginning of 1993, intramural researchers Peter 

Howley and Lowy both presented evidence that strongly suggested the potential to develop 

effective HPV vaccines to the National Cancer Advisory Board (NCAB), the body that 

granted final peer review on the NCI’s extramural research program and had a strong hand 

in guiding priority-setting in the intramural research program.12 By 1993, NCI leadership 

was touting the Institute’s HPV research as a “significant initiative” in their long-term 

planning strategies.13 

Early findings from Schiller and Lowy’s lab suggested the optimism about 

developing a vaccine at such early stages was not misplaced. As Schiller recalls, the earliest 

                                                 
10 Ibid. 
11 Text of Senate Bill, in “Senate bill matches $2.01 billion Bush request for NCI, sets bypass funding for 
breast cancer.” The Cancer Letter, September 18, 1992, pg. 5 
12 December 14-15, 1992 Meeting minutes of the National Cancer Advisory Board, pg. 29-34. National 
Cancer Institute Division of Extramural Activities digital archive; May 4-5 1993 Meeting minutes of the 
National Cancer Advisory Board, pg. 25-29. National Cancer Institute Division of Extramural Activities 
digital archive. 
13 National Cancer Institute, Fact Book 1993, pg. 2. NCI digital archives. 
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attempts to inoculate rabbit models against HPV infection begun in 1992 returned 

astonishing results. In these experiments, the lab produced sera that contained self-

assembled L1 VLPs expressed through insect cells. Over the course of nine months, 

Schiller and his colleagues injected the sera at different doses and tested the blood of 

infected rabbits for neutralizing antibodies. The first injection, which was diluted one 

thousand fold, showed extremely high titers of neutralizing antibodies. The lab ran two 

more tests, one at a ten thousand fold dilution and the next at a one hundred thousand fold 

dilution. To their surprise, even the latter dose proved highly immunogenic.14  

Schiller and Lowy were quick to take their optimism to the bank. In 1993, after 

patenting their L1 technology, they began soliciting every large pharmaceutical company 

and manufacturing firm they could to license their patent for development. The 

government-sponsored infrastructure for cancer-virus vaccine development that existed in 

the 1960s and 1970s evaporated along with support for the contracts that sustained them. 

Unlike in this previous iteration of directed virus-cancer research, the NCI relied upon 

technology transfer arrangements with outside entities to develop promising basic research 

findings and technologies into their earliest forms. Yet the pharmaceutical industry’s 

enthusiasm for the L1 vaccine technology failed to match theirs (or that of NCI 

administrators, or the Congress): Schiller recalls being confronted by a general skepticism 

that a vaccine for any sexually transmitted disease could succeed. Even in the face of 

consistent and unequivocal evidence of immunogenicity, most pharmaceutical companies 

                                                 
14 Interview with John Schiller.  
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were convinced that vaccines for sexually transmitted diseases would ultimately fail in the 

face of repeated exposures to pathogens.15  

Schiller and Lowy’s luck changed when Merck decided to take a “leap of faith” on 

the vaccine.16 Schiller credits a meeting with Maurice Hilleman, the famed vaccinologist 

whose credits include development of the hepatitis-B vaccine, with Merck’s decision to 

license the patent. Hilleman, who had contracted with the Institute’s earlier virus-cancer 

program, was still operating as an emeritus researcher at Merck. Schiller and Lowy 

presented their results to Hilleman, who interpreted them through his successful hepatitis-

B efforts and decided, “this is gonna work and Merck’s gonna do it.”17 The next day, Merck 

licensed Schiller and Lowy’s technology. 

The NCI’s policy for patent licensure had long included a stipulation that patents 

be licensed to multiple entities in order to maintain non-exclusive use of publicly-produced 

intellectual property. This policy was particularly important in 1993, when the NIH came 

under scrutiny over the high prices of drugs like AZT and Taxol that were developed in 

part from enabling technologies invented at the NCI. The Congress criticized the NIH’s 

inability to reign in these drug prices as reflecting the Institutes’ unwillingness to protect 

public investments in biomedical research and development. Bernadine Healy, then the 

Director of NIH, defended the Institutes’ approach to technology transfer, arguing that 

                                                 
15 Industry’s skepticism was matched by President’s Cancer Panel Chair Harold Freeman, who in a May 1994 
meeting of the NCAB projected that a cervical cancer vaccine was unlikely to debut for another 25 years. 
May 31-June 1, 1994 Meeting minutes of the National Cancer Advisory Board, pg. 3. National Cancer 
Institute Division of Extramural Activities digital archive. 
16 Interview with John Schiller. 
17 Ibid. 
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competitive co-licensing agreements were one of the most effective strategies the Institutes 

could use to keep drug prices low while ensuring discoveries were translated into medical 

interventions.18  

Schiller and Lowy’s earliest efforts to develop the HPV vaccine took place during 

these debates over the relationship between government basic research and private drug 

development. In order to maintain non-exclusivity in licensing patents and to ensure market 

competition, the NCI also licensed Schiller and Lowy’s patent to a local biotechnology 

firm, MedImmune. In 1993, MedImmune was relatively small operation specializing in the 

development of vaccine technologies. Along with the NCI-patented L1 VLP technology, 

between 1994-1995 MedImmune licensed a number of other competing HPV technologies 

or enabling technologies to produce VLPs.19 MedImmune continued animal trials around 

each of these technologies, and by 1997 had initiated human trials testing one of their HPV 

vaccine variants.20 (Merck also began its clinical trials in 1997.21) 

In addition to the privately-funded Merck and MedImmune trials, Schiller and 

Lowy decided to initiate government-funded trials to test their own version of a VLP 

vaccine using the technology they developed. According to Schiller, he and his colleagues 

                                                 
18 Statement by Bernadine Healy, Director, National Institutes of Health, Department of Health and Human 
Services. Senate Select Committee on Aging. February 24, 1993. NCI Office of Government and 
Congressional Relations, Policy Files 1980-1999. (NARA II, Record Group 443, UD-10W Entry 9, Box 1, 
Folder 9.) 
19 “MedImmune licenses rights to papillomavirus technology.” Cancer Economics, October 1995, pg. 3. 
20 “MedImmune Begins Clinical Trial With The First Preventative Human Papillomavirus Vaccine 
Candidate.” PR Newswire, February 3, 1997. 
21 June 8, 2006. Letter from Nancy B. Miller, M.D., Medical Officer, Vaccines Clinical Trial Branch. 
Division of Vaccines and Related Products Applications, Office of Vaccines Research and Review. Center 
for Biologics Evaluation and Research, US Food and Drug Administration. “Clinical Review of Biologics 
License Application for Human Papillomavirus 6, 11, 16, 18 L1 Virus Like Particle Vaccine (S. cerevisiae) 
(STN 125126 GARDASIL), manufactured by Merck, Inc.” Pg. 19. FDA digital archive.  
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were concerned that either Merck or MedImmune could make business-related decisions 

to discontinue clinical trials for any number of reasons the inventors had no control over. 

Furthermore, Schiller believed an NCI-funded trial had the potential to “collect a richer 

base of specimens and understand things” better than drug company trials, which he 

believed were unlikely to explore interesting data tangential to the goals of quickly 

developing a marketable vaccine.22 Schiller believed that information gleaned from the 

clinical application of his laboratory’s previous basic findings could inform further basic 

research. To this extent, he embraced an understanding of translational research akin to 

that espoused by then-NCI Director Samuel Broder (see Chapter Four). 

Yet Schiller and Lowy’s absence of formal training in either vaccinology or clinical 

trial design created barriers that necessitated collaboration outside of their laboratory. As 

there were no formal structures or programs in place for planning directed virus-cancer 

research, Schiller and Lowy began by collaborating with NCI epidemiologist Allan 

Hildesheim and Brian Murphy, an experienced vaccinologist at the National Institutes for 

Allergies and Infectious Diseases (NIAID). Lacking the infrastructure or funds for scalable 

vaccine development, the NCI team contracted with local biotechnology firm Novavax to 

develop the L1 VLP vaccine in sufficient quantities for a small-scale Phase I human trial. 

They then contacted a research team at the Center for Immunization Research at The Johns 

Hopkins University who specialized in conducting human vaccine trials. The Johns 

Hopkins team designed the protocols and recruited subjects, while Schiller and Lowy 

integrated epidemiological and clinical trial findings into their understandings of how HPV 

                                                 
22 Interview with John Schiller.  
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could be studied in their laboratory. This multidimensional approach to collaboration, 

which assumed that the benefits of information were bidirectional but nonetheless left the 

day-to-day practices of clinicians and laboratory scientists unchanged, was at the same time 

innovative in its ability to unite academia, industry, and government science in short-term 

voluntarist collaborations and consonant with some of the translational initiatives 

becoming more common at NCI in 1995 (see Chapter Four). 

By 1996, animal trials on the NCI-developed L1 VLP vaccine had been well 

underway,23 and their findings suggested the vaccine would be safe enough to test on a 

larger human population than that included in the phase I Johns Hopkins trial. Around this 

time, Schiller and Lowy initiated a series of collaborations with Mark Schiffman, an 

intramural NCI epidemiologist at the newly-restructured Division for Cancer 

Epidemiology and Genetics. Schiffman was a Principal Investigator on a study launched 

in 1993 that aimed to track the natural history of HPV infection in women in Guanacaste, 

Costa Rica over 7 years. Schiller and Lowy convinced Schiffman to collaborate on 

modified arms of the Guanacaste trial that would test an enzyme-linked immunosorbent 

assay (ELISA) for detecting HPV antibodies they had developed, and, beginning in 1997, 

would serve as Phase II and III trials for their L1 VLP vaccine.24  

The newly-appointed NCI Director, Richard Klausner, proved an early supporter 

of HPV vaccine efforts. Like Broder before him, Klausner treated vaccine-oriented 

                                                 
23 National Cancer Institute, Division of Basic Sciences Annual Research Directory 1996, pg. 195. 
24 Director, National Cancer Institute. 1997. The Nation’s Investment in Cancer Research: A Budget Proposal 

for Fiscal Year 1999, Pg 9. Government Printing Office digital archives. 
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research on HPV as one of the Institute’s most significant undertakings. In September of 

1996, less than a year after his appointment, Klausner convened an internal NCI meeting 

to discuss the Institute’s role in promoting HPV vaccine development.25 Klausner was 

particularly keen on the collaboration Schiller and Lowy were developing with Schiffman, 

and he held up HPV vaccine efforts as exemplary of the kind of cross-divisional 

interactions he hoped his 1995 IRP restructuring efforts would encourage.26 

The collaboration with Schiffman would unfold over the course of a few years. As 

Schiller recalls, these relationships “developed very naturally” in the NCI.27 Though 

neither Schiller nor Lowy had worked with epidemiologists prior to their HPV vaccine 

efforts, they were familiar with Schiffman and Hildesheim from joint meetings with their 

division in the NCI’s extension at Shady Grove, Maryland. When the time came, they 

found no barriers to collaboration across divisions, and in fact found that such 

collaborations were encouraged in the Institute. In turn, Institute leadership would invoke 

joint projects between Schiller and Lowy’s lab and Schiffman and Hildesheim as examples 

of successful collaboration encouraged by the organizational culture of the NCI.28 In 

comparison to the Phase I Johns Hopkins trial, the Schiffman collaboration illustrates how 

Klausner’s consolidation of the NCI’s intramural program created the means for 

collaborating to test drugs in-house more easily than in previous years. These reforms, 

                                                 
25 September 10-11, 1996, Meeting minutes of the National Cancer Advisory Board, pg 9. National Cancer 
Institute Division of Extramural Activities digital archive. 
26 November 19-20, 1996, Meeting minutes of the National Cancer Advisory Board, pg 10. National Cancer 
Institute Division of Extramural Activities digital archive. 
27 Interview with John Schiller.  
28 December 4-5 2002 Meeting minutes of the National Cancer Advisory Board, pg 33-34. National Cancer 
Institute Division of Extramural Activities digital archive. 
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which were done to increase the “intellectual infrastructure” for translating research29, 

incentivized Schiller and Lowy to shift their vaccine efforts inward rather than continue 

collaborating with outside agencies. 

Though Schiller and Lowy could now collaborate with other NCI scientists to test 

their vaccine technology in human trials, they still relied upon collaborations with private 

entities who could develop the vaccine to scale. While Schiller and Lowy had originally 

planned to contract once again with Novavax to produce vaccines for the Phase II and III 

Guanacaste trials, they were ultimately unable to negotiate a satisfactory deal with the 

company. In the interim, following promising Phase I results, MedImmune transferred its 

interests in their VLP technology to Glaxo Wellcome (later GlaxoSmithKline), who were 

developing Cervarix as a competitor to Merck’s Gardasil.30 Schiller and Lowy chose to use 

GSK’s formulation instead, as the pharmaceutical giant could provide sufficient material 

to meet their goal of vaccinating up to half of the Guanacaste study cohort of 10,000 

women. (In reflecting upon the 15-year timeline from the first VLP vaccine animal trials 

to FDA approval of Gardasil and Cervarix, Schiller attributes the lengthy time to market to 

a similar need to scale the vaccine for human trials.) Schiller announced the 3-4 year Phase 

II/III human trials in Guanacaste to the NCAB in 1998, just as the Phase I trials at Johns 

Hopkins were wrapping up.31 

                                                 
29 September 12-13, 1995 Meeting minutes of the National Cancer Advisory Board, pg. 11. National Cancer 
Institute Division of Extramural Activities digital archive. 
30 Interview with John Schiller.  
31 December 9-10 1998 Meeting minutes of the National Cancer Advisory Board, pg 15. National Cancer 
Institute Division of Extramural Activities digital archive. 
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In both the Phase I trial at Johns Hopkins and the Phase II/III trials in Guanacaste, 

Schiller and Lowy were able to achieve a goal many of the NCI’s outside advisors found 

particularly laudable: diversity in clinical trial recruitment. In particular, Harold Freeman, 

Chair of the President’s Cancer Panel, had long advocated for attention to health disparities 

among racial and ethnic minorities in the US. Cervical cancer disparities, which are 

particularly striking among African-Americans in the rural south, Hispanic women in 

border regions, and low-income Whites in the Appalachian region, were singled out as the 

first target for the NCI’s newly-founded Center to Reduce Cancer Health Disparities in 

2001. In addition to the dramatic differences in outcomes indicated by epidemiological 

data, there was a prevailing sense among NCI researchers that cervical cancer was a 

problem “we have an answer to,” and that disparities among underserved populations were 

even more striking in the face of imminent cure.32 For years, collaborative efforts for HPV 

vaccine development in the NCI had been receiving praise for their attention to exactly 

these underserved populations. As Schiller noted in a 1998 NCAB meeting, the Phase I 

trial at Johns Hopkins included “strong representation” of African-American women, and 

the Phase II/III Guanacaste trial not only enrolled a predominantly Hispanic population, 

but women whose circumstances more closely resembled those of the majority poor 

women who would suffer and die from HPV-related cervical cancer.33   

                                                 
32 “NCI Health Disparities Center describes ‘think tank’ projects for policy change.” The Cancer Letter, April 
27, 2001, pg. 2. 
33 December 9-10 1998 Meeting minutes of the National Cancer Advisory Board, pg 16. National Cancer 
Institute Division of Extramural Activities digital archive. 
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By 2001, discussions of HPV vaccine research in the NCI’s strategic planning 

process, as reflected in the Bypass Budget and Progress Review Group (PRG) reports, were 

permeated by the language of health disparities. In the Bypass Budget, the NCI 

directorate’s major annual strategic planning document, the HPV vaccine had been 

promoted from an Extraordinary Opportunity that would be funded by any increase in the 

baseline budget Congress was willing to extend, to part of the baseline budget initiatives. 

This promotion in budgetary priority accompanied the reinterpretation of the vaccine as 

the best strategy for “comprehensively controlling” HPV infection and consequently 

eliminating health disparities in cervical cancer morbidity and mortality in the US and 

abroad.34 Similarly, the Gynecological Cancer Progress Review Group Report released in 

2001 listed HPV vaccine development as one of the two highest priorities in the field, due 

to its “high-impact” capacity to virtually eliminate cervical cancer worldwide.35 The PRG 

assembled leading experts on different cancers from within and without NCI to set 

priorities for federal funding of cancer research. For NCI strategic planning purposes, the 

HPV vaccine promised a technical solution that would deliver real reductions in health 

disparities, both among racial and ethnic minorities and Whites in the US and among 

developing nations and the developed world. Given Lowy’s prominent role in strategic 

planning during the turn of the century, and his continued ascent through the NCI’s 

administrative apparatus, this shift in the language of strategic planning was likely 

                                                 
34 Director, National Cancer Institute. 2001. The Nation’s Investment in Cancer Research: A Plan and Budget 

Proposal for Fiscal Year 2003, Pg 49. Government Printing Office digital archives. 
35 National Cancer Institute, “Report of the Gynecological Cancer Progress Review Group,” November 2001, 
pg. 7. NCI digital archives. 
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influenced directly by the NCI’s intramural vaccine development program.36 It had 

certainly been prefigured in the work of the NCI laboratory scientists and their 

epidemiological collaborators for at least five years prior.  

As Schiller and Lowy first noted in a 1996 publication, the majority of women who 

died of cervical cancer lived in developing nations. While lack of infrastructure made 

delivery of the vaccines being developed based on the hepatitis-B model difficult to 

implement in these settings, Schiller and Lowy maintained that “an effective HPV vaccine 

may have a greater potential for reducing worldwide cancer burden than any other currently 

conceived anticancer program” (Schiller and Lowy 1996:373). Their collaborators 

Schiffman and Hildesheim shared this opinion (Sherman et al. 1998). The solution, 

according to both parties, was to explore alternative vaccine models more appropriate for 

resource-poor regions, including naked DNA vaccines, recombinant vaccines using live 

bacterial vectors, or transgenic plants that would allow VLPs to be ingested as food. 

However, as Schiller and Lowy noted, none of these different strategies was very well 

developed. While they continued to discuss them as alternatives better suited for 

developing nations for another 10 years, they consistently cautioned that these technologies 

had not been demonstrated to be safe or efficacious (cf. Schiller and Nardelli-Haeflinger 

                                                 
36 Lowy was a member of the Gynecological Cancer PRG, and had served as Deputy Director of the Division 
of Basic Sciences from 1996-1999. At the time I was collecting data at the NIH (March 2015-July 2015) I 
was unable to secure an interview with Lowy, as he had by this time risen to the very apex as Acting Director 
of the NCI. I intend to follow up with Lowy in October 2015, when his term as Acting Director is set to 
expire.  
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2006). Some of them, such as naked DNA vaccines, Schiller admitted to having little faith 

in as early as 1998.37  

Yet NCI had created opportunities to sponsor these alternatives, which at the time 

were not at an appropriate stage for development. NCI had created two new grants to fund 

public-private collaboration in 1998: the extramural Rapid Access to Intervention 

Development (RAID) and Rapid Access to Preventive Intervention Development (RAPID) 

programs. Grants through both programs would soon be awarded to efforts to develop 

second-generation vaccine alternatives that NCI administrators saw as extending or 

complementing ongoing work in the intramural program.38 These projects included a 

RAPID grant awarded to academic collaborations with biotechnology firms that explored 

second-generation prophylactic HPV vaccines that promised to be “both economical and 

stable.”39 However, it is worth noting that the first second-generation HPV vaccine 

alternative sponsored through RAPID had not reached a stage of development where it 

could be considered a viable vaccine alternative until 2003. Even dramatically increased 

investments in novel academic HPV vaccine research (to the tune of 26% between 2002 

and 2003)40 left these alternative efforts at a major disadvantage vis-à-vis first-generation 

                                                 
37 December 9-10 1998 Meeting minutes of the National Cancer Advisory Board, pg 15. National Cancer 
Institute Division of Extramural Activities digital archive. 
38 Director, National Cancer Institute. 2001. The Nation’s Investment in Cancer Research: A Plan and Budget 

Proposal for Fiscal Year 2003, Pg 82. Government Printing Office digital archives. 
39 Director, National Cancer Institute. 2003. The Nation’s Investment in Cancer Research: A Plan and Budget 

Proposal for Fiscal Year 2005, Pg 27. Government Printing Office digital archives. 
40 National Cancer Institute, Division of Extramural Activities Annual Report 2003, pg 157. NCI digital 
archives. 
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vaccines: by this time, NCI and industry Phase III human trials on the first-generation VLP 

vaccine were well underway.  

The results of these human trials, much like animal trials before them, were initially 

very promising. By 2002, data from the NCI Phase II study, along with the private Merck 

and GSK trials, began trickling forth in talks and publications.41 The Congress broadly 

supported these efforts, encouraging continued and accelerated collaboration within the 

NIH as well as with industry toward the end of manufacturing an effective prophylactic 

vaccine.42 Collaborative efforts between Schiller, Lowy, and Schiffman had already been 

integrated into the NCI’s strategic planning process as an Extraordinary Opportunity, 

which allowed them to garner additional funding from Congress in the event of a budget 

increase.43 The NCI also provided a substantially more encouraging environment for 

collaborations with industry. Alongside HPV vaccine efforts, the NCI had been ramping 

up other project-based collaborations between federal agencies and industry. A good 

example of these efforts included the Cancer Genome Anatomy Project, which comprised 

partnerships between scientists in the NCI Center for Cancer Research, other NIH 

laboratories, the Department of Energy, and private firms GlaxoSmithKline, Merck, 

Genentech, and Bristol-Myers Squibb.44  

                                                 
41 December 4-5 2002 Meeting minutes of the National Cancer Advisory Board, pg 33-37. National Cancer 
Institute Division of Extramural Activities digital archive. Also see Koutsky et al. 2002. 
42 Senate Appropriations Committee Report in “Senate calls cancer research a priority, cites research task 
force funding goal.” The Cancer Letter, October 8, 1999 pg. 5, 7; Senate Appropriations Committee Report 
in “Senate approves 15% increase for NIH; House passes 5.6% raise, but favors more.” The Cancer Letter, 
July 7, 2000, pg. 4 
43 Director, National Cancer Institute. 2000. The Nation’s Investment in Cancer Research: A Plan and Budget 

Proposal for Fiscal Year 2002, Pg 11. Government Printing Office digital archives. 
44 February 25-26 1997 Meeting minutes of the National Cancer Advisory Board, pg. 7. National Cancer 
Institute Division of Extramural Activities digital archive. 
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Between 2002 and 2006, industry clinical trials ran simultaneously with trials 

sponsored by the NCI, including the Guanacaste trial. Merck’s trials, which enrolled over 

25,000 subjects under six different protocols executed by nearly 100 clinical centers 

worldwide, concluded in late 2005. The Food and Drug Administration (FDA) approved 

Merck’s Gardasil in June 2006.45 GSK’s Phase III trials for Cervarix, which enrolled 

30,000 women in multiple clinical centers in Europe and the Americas, concluded in 

2006.46 Cervarix was approved for use in Europe in March 2006, but stalled in the FDA (it 

was approved in October 2009, three years after the Phase III trials concluded).47 

NCI’s ability to conduct parallel efficacy trials whose protocols were designed and 

controlled by the Institute paid off. Throughout the Phase II and III Guanacaste trials, the 

NCI team continued to track women who had violated the three-shot protocol rather than 

dropping them from the study entirely (as drug companies tend to do).48 To Schiller’s 

surprise, they found that even women who failed to complete more than the first shot in 

the three-shot protocol showed antibody titers sufficient to suggest protection against the 

targeted HPV strains up to seven years after administration. These findings have led 

Schiller to advocate for further research on a one-shot protocol for the first-generation 

vaccine as the most viable alternative for vaccinating women in developing countries.49 

                                                 
45 June 8, 2006 Letter from Nancy B. Miller; “Vaccine prevented cervical pre-cancers, non-invasive cancers 
in Phase III trial.” Clinical Cancer Letter, October 2005, pg. 2. 
46 “Cervical cancer vaccine more active in teen girls.” Clinical Cancer Letter, February 2006, pg. 5. 
47 “GSK vaccine prevents lesions associated with HPV.” Clinical Cancer Letter, July 2006, pg. 6; Food and 
Drug Administration. October 16, 2009. “Approval Letter – Cervarix.” FDA digital archive. 
48 In this case, Merck followed one small group of women who violated protocols for two years, and found 
that a single dose of the vaccine was 97% effective at preventing cervical cancer surrogate endpoints. See 
“Vaccine prevented cervical pre-cancers, non-invasive cancers in Phase III trial.” Clinical Cancer Letter, 
October 2005, pg. 2. 
49 Interview with John Schiller.  
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Yet Schiller has confronted resistance to the one-shot protocol, which he attributes to 

lingering skepticism about the vaccine. He hazards that drug companies wish to stick with 

the three-shot protocol because they elicit the highest antibody titers, even if a much milder 

response brought on by a single shot proves just as effective at preventing disease. 

Schiller seemed reluctant to hold his breath for industry clinical trials testing the 

one-shot protocol. In the interim, his skepticism of industry’s commitment to alternatives 

had led him to pursue alternative development networks in India. Schiller encouraged 

utilizing manufacturers in Latin America and Asia as a solution to patent restrictions 

(resulting from an agreement between Merck and GSK to cross-license their vaccines50) 

that hindered exploring generics and vaccines in North America and Europe (Schiller and 

Nardelli-Haefliger 2006:S152). Initially, Schiller was optimistic developing nation 

pharmaceutical manufacturers could produce generics of the first-generation HPV vaccine 

in use under the three-shot protocol at greatly reduced cost. Schiller’s optimism for this 

project was fueled in part by the success of Indian manufacturers to slash the cost of 

hepatitis-B vaccine generics from Merck’s price of over $300 to only 30 cents per dose.51  

As it turned out, Indian companies were reluctant to pursue development of 

generics when patent rights around enabling HPV vaccine technologies remained 

ambiguous even in OECD countries (Padmanabhan et al. 2010:675-6). Instead, Schiller 

and his colleagues forged a number of collaborations with Indian biotechnology and 

                                                 
50 Candace Hoffmann. “Merck & Co., GlaxoSmithKline sign cross-licensing agreement for HPV vaccine.” 
FirstWorld Pharma, February 3, 2005. FirstWorld Pharma digital archives. 
51 December 6-7 2005 Meeting minutes of the National Cancer Advisory Board, pg 38. National Cancer 
Institute Division of Extramural Activities digital archive. 
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pharmaceutical companies in an effort to extend access to HPV vaccines to developing 

nations through the production of more effective second-generation vaccines. This 

included a project initiated by colleague Denise Nardelli-Haefliger in 2005 that would 

bring a promising recombinant live bacterial vector vaccine into Phase I human trials via 

an Indian manufacturer, Indian Immunologicals.52 Complex health and environmental 

issues involved in recombinant vaccines slowed the development process for this project 

significantly. In the meantime, Schiller and collaborators at Johns Hopkins arranged to 

develop a vaccine based on L2 VLPs, which had lower immunogenicity but cross-reactivity 

across multiple HPV strains. In 2007, they collaborated with Shanta Biotechnics in the 

hopes of bringing a second-generation vaccine based on patent-pending L2 VLP 

technology to market at an initial cost of $15 per dose (Padmanabhan et al. 2010:673). 

They hoped to reduce this price to $1-2 per dose in the ensuing years to make it more 

feasible for global distribution (Padmanabhan et al. 2010:674).  

By the time Gardasil was approved by the FDA in 2006, it had also become clear 

to administrators in the NCI, like NCI Director John Niederhuber, that the purpose of 

continued vaccine development efforts was to extend coverage to underserved populations 

throughout the globe.53 The vaccine was quickly held up by NCI advisers as a “true 

example of translational research.”54 Testifying before Congress in 2006, Niederhuber 

                                                 
52 Ibid., pg. 39; Padmanabhan et al 2010, pg. 673. 
53 See, for example, Niederhuber’s testimony before the Board of Scientific Advisors on June 29, 2006, which 
substantially echoes the testimony Schiller gave before NCAB in December 2005. June 29-30 2006 Meeting 
minutes of the Board of Scientific Advisors, pg 7. National Cancer Institute Division of Extramural Activities 
digital archive. 
54 November 27 2007 Meeting minutes of the National Cancer Advisory Board, pg 12. National Cancer 
Institute Division of Extramural Activities digital archive. 
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insisted that the HPV vaccine could make a huge impact on cancer rates in the middle- and 

low-income countries that harbor the greatest burden of HPV disease.55 For NCI 

leadership, the story of HPV research and development illustrated how “basic discoveries 

arising from population studies, molecular biology, and immunology can be rapidly 

translated through public and private research efforts to solve significant public health 

problems, and in this case, perhaps the elimination of cervical cancer as a threat to women’s 

health.”56  

 

CONCLUSION: A BIOETHICS OF HPV VACCINE DEVELOPMENT AT NCI 

This case study supports an emerging literature on translational research that 

explores the topic from ethnographic and networks perspectives (Brosnan and Michael 

2014; Cambrosio et al. 2006; Friese 2013; Lander and Atkinson-Grosjean 2011; Martin, 

Brown, and Kraft 2008). This literature departs from explanations that locate the coherence 

of translational research as a construct in institutional logics by showing how 

understandings of translation are produced by scientists’ attempts to interpret their own 

practices as they unfold on the ground. Building upon this premise, I show how scientific 

practices shape understandings of translational research supported by local organizational 

                                                 
55 “Remarks on HPV vaccines, SPORE funds create controversy for NCI’s Niederhuber.” The Cancer Letter, 
April 14 2006, pg. 4-5. 
56 Director, National Cancer Institute. 2006. The Nation’s Investment in Cancer Research: A Plan and Budget 

Proposal for Fiscal Year 2008, Pg 7. Government Printing Office digital archives. 
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cultures in an iterative temporal process of meaning-making best understood through a 

pragmatic process theory of organization. 

Attention to NCI scientists’ and administrators’ evolving understandings of 

translational research helps us understand why explanations like Intemann and Melo-

Martín’s overstate the role of pharmaceutical companies in decision-making around 

vaccine research and development. By the turn of the twenty-first century, NCI 

administrators had begun treating public-private partnerships as important means for 

facilitating the rapid translation of scientific discoveries into impactful medical and public 

health interventions. They supported this cultural understanding of translational research 

with formal funding mechanisms, such as the RAID and RAPID programs (alongside 

Roadmap initiatives discussed in Chapter Four) that complemented the routine strategies, 

dating back to the 1980s, of non-exclusively licensing promising patents to industry and 

contracting with biotechnology firms to develop scalable compounds for clinical testing.  

Since HPV research played a crucial role in the development of the very 

organizational models that would come to support translational research at the NCI, the 

initial voluntary collaborations between Institute researchers and private entities played a 

crucial role in setting the agenda for technological development and clinical trial protocols 

early in the transition from laboratory to clinic. In the case of HPV vaccine development, 

Schiller and Lowy selected a three-shot protocol because they had an exemplar of a 

recombinant subunit vaccine ready at hand: the hepatitis-B vaccine. The technical 

similarities of their VLP technology, combined with their inexperience in vaccinology, 

made the hepatitis-B vaccine model an obvious choice. Indeed, it is difficult to imagine 
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these scientists pursuing any alternatives in the early 1990s. For, compounding these 

factors, they saw in their VLP vaccine the ability to translate a basic biological discovery 

into a medical intervention that could save lives. Licensing their patents to or developing 

collaborations with researchers more knowledgeable in vaccinology and clinical trial 

design was encouraged by the translational cultures of the NCI. Indeed, the nature of their 

collaborations changed in ways that reflected different understandings of translation at 

different moments in time, and their success fed back into these understandings in ways 

that shaped the NCI’s organizational culture by encouraging reforms that fostered 

collaboration and influencing strategic planning initiatives. 

Consequently, NCI researchers cannot be imagined to sit outside of the 

development process of the HPV vaccine as it proceeded in industry; they were part and 

parcel of the vaccine’s development, and they tested the same compounds in human trials 

at the same time Merck and GSK conducted private research. Additionally, they actively 

pursued alternative vaccine strategies based on an evolving understanding of HPV vaccine 

development as a translational initiative that could eliminate health disparities in the US 

and around the globe. In other words, they were motivated by both the aims of efficacy and 

efficiency. That the NCI did not develop vaccine alternatives in time to challenge the first-

generation models they had helped industry develop does not reflect a lack of vision for 

global health disparities. Instead, it reflects conjunctures of technical, organizational, and 

institutional environments that made it implausible such alternatives would be developed 

along the same time horizon as first-generation vaccines.  
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A more historical perspective on HPV vaccine development reveals the importance 

NCI researchers played in developing the first-generation vaccine technologies, and in 

subsequently challenging them on the basis of their inadequacy in addressing health 

disparities. More to the point, it demonstrates how the changing organizational cultures of 

translational research discussed in Chapter Four affected scientific practice in the NCI. 

Under the earliest translational cultures, injunctions to translate discoveries into 

interventions by allowing information to flow from bench to bedside and back encouraged 

Schiller and Lowy to quickly patent their VLP technology and license it to industry. After 

the translational culture evolved under Klausner’s reforms to encourage more active 

interdisciplinary collaboration across divisions, Schiller and Lowy formed a number of 

partnerships with NCI epidemiologists who helped them move their technology through 

large-scale clinical trials. Later, NCI administrators took note of the apparent success of 

HPV development as a translational initiative, and integrated it into formal mechanisms 

encouraging intramural collaboration as well as strategic planning initiatives. By the eve 

of its FDA approval, these scientists’ understandings of HPV vaccination as a translational 

initiative that could eliminate health disparities in cervical cancer came to dominate 

organizational discourse about the vaccine. 

This analysis of the role organizational cultures of translational research played in 

shaping HPV research and development at different moments in time suggests that the 

relationship between social and epistemic aims are not only multiple, but also emergent 

from local environments. It further suggests that STS scholars should ground their 

explanations in interpretations of the most plausible alternatives actors could choose from 



235 

 

 

 

in light of their temporally and spatially situated practical activities, rather than analysts’ 

understandings of how transcendent values shape possible worlds. The ethical framework 

stemming from such an approach attempts to understand how “the individual and the 

environment—the situation—mutually determine each other” (Mead 1908:315). In 

understanding how NCI scientists did develop goals related to reducing health disparities, 

we can come to understand more concretely the possibilities for ethical action as they 

inhere in lived historical events. 
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CONCLUSION 

Shooting the Moon: Directed Virus-Cancer Research in the NCI 

 

 On January 12, 2016, Barack Obama gave his final State of the Union address as 

President of the United States. In this address, he promised to launch a renewed attack on 

cancer that would be piloted by Vice President Joe Biden, whose son succumbed to brain 

cancer the previous year. Calling this new effort a cancer “moonshot,” Obama set a goal 

“to double the rate of progress against cancer, achieving in five years what otherwise would 

have taken ten” (Ledford and Tollefson 2016). On February 1, 2016, the White House 

announced it would commit $1 billion to this National Cancer Moonshot. This included an 

additional $195 million in funding for the National Institutes of Health in fiscal year 2016, 

followed by a commitment to $755 million for the NIH and the Food and Drug 

Administration in fiscal year 2017 (“FACT SHEET: Investing in the National Cancer 

Moonshot” 2016). 

The language of the moonshot might seem surprising to NCI researchers, since the 

Institute’s leadership had made great efforts since the 1980s to move away from the failed 

attempt to create a “NASA for cancer” following passage of the National Cancer Act of 

1971. Yet this National Cancer Moonshot refracts the same fraught relationships between 

the government organization and its political patrons as prevailed in the Institute’s previous 

periods of directed cancer research. As Biden’s Cancer Moonshot Task Force has early on 

prioritized “making the most of Federal investments, targeted incentives, private sector 

efforts from industry and philanthropy, patient engagement initiatives, and other 



239 

 

 

 

mechanisms to support cancer research and enable progress in treatment and care,” this 

latest endeavor will also have to reckon with an economy of cancer research transformed 

by the translational infrastructure built up through the previous decade’s Roadmap efforts 

(“FACT SHEET: Investing in the National Cancer Moonshot” 2016). 

What lessons for this latest era of directed cancer research can we glean from an 

analysis of similar efforts in the National Cancer Institute’s history? As with many works 

in science studies before it, this case study demonstrates the extent to which social order 

and scientific order are mutually constitutive. What I add is not only a focus on how meso-

level organizational forces affect social and scientific order, but how temporality shapes 

these elements. I conclude this study by comparing these meso-level organizational forces 

and offering provisional insights into how they affect macro-level changes in the political 

economy of research heading into the new National Cancer Moonshot. 

 

THE ROLE OF THE ORGANIZATION IN CANCER VIRUS KNOWLEDGE 

PRODUCTION 

David Stark (2009) argues that innovation is fundamentally a process that involves 

creative collective interpretation of ambiguous situations. Organizations can be structured 

to allow such ambiguity to emerge and be productively pursued when they enable 

heterogenous conceptions of what the organization values to flourish. Stark refers to such 

non-hierarchical organizational forms as “heterarchies,” and through various case studies 

demonstrates how the principle of heterarchy encourages environments conducive to 
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innovation through creative collective interpretation rooted in diverse “cognitive 

ecologies.”  

The case studies I present in this dissertation trouble a neat historical trajectory 

suggested by Stark’s emphasis on heterarchy as a twenty-first century organizational form. 

The basic principles of heterarchy—the maintenance of alternative value systems in a 

single organization, the lack of strict hierarchical control, and the reign of entrepreneurship 

as “the ability to keep multiple principles of evaluation in play and to benefit from that 

productive friction” (Stark 2009:6)—characterize both periods of virus-cancer research in 

the NCI at certain points in time. By nature of the attempted enterprise, which was to bring 

“basic” laboratory scientists into conversation with “applied” clinical researchers and drug 

developers, both virus-cancer programs ensured dissonance in the definition of values and 

goals between actors and over time. The difference in outcomes between the two periods 

cannot be neatly attributed to an organizational form more conducive to innovation. 

Instead, the substantive categories that informed actors’ interpretations in both cases 

enabled the emergence of particular orders that culminated in cognitive rigidity or 

openness.  

In the second period, from 1991-2008, a culture of translational research built up in 

relation to both scientific and administrative practices, and prompted reorganization 

designed to build infrastructure that would encourage the translation of basic science into 

clinical application. These structures, once they were built, reflected the ambiguity of 

diverse local understandings of translational research. Administrators and scientists drew 

upon past exemplars, like HPV vaccine research, to interpret and enact “translation” in 
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ways that reflected their own practices and approaches to problem-solving. In preserving 

the distribution of personnel throughout diverse laboratories and administrative positions, 

the NCI’s translational research infrastructure preserved sufficient variation in problem-

solving approaches among collaborating scientists and administrators to enable innovation 

through distributed cognition. In distributed cognition, more dispersed decision-making 

throughout the organization maintained diversity in problem-solving strategies, through 

which different actors creatively interpreted scientific and administrative problems. 

My findings for the second period support Stark’s understanding of how 

heterarchical forms affect collective cognition. The HPV vaccine emerged over time from 

combinations of problem-solving approaches among laboratory scientists, clinicians, and 

epidemiologists in the NCI who developed productive collaborations; pharmaceutical 

researchers who could manufacture drugs to scale for scientists to test; administrators at 

the NCI and NIH who could integrate these goals into strategic planning and funding 

initiatives; and external advisors and congresspersons who helped shape public and global 

health policy around the vaccine. In this period, meso-level social orders that developed 

around organizational cultures of translation in the NCI act as a centrifugal force, as 

exemplary projects of cancer research and development (like HPV vaccines) encouraged 

scientists and administrators to seek solutions to problems through collaboration with 

actors located in diverse positions in and outside the Institute. The ambiguity of 

“translation” that made these exemplars so important in guiding early infrastructure 

development came to be embodied in these infrastructures, in the form of evaluative 
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standards and operating procedures that emphasized low-level decision-making and 

diffuse, voluntarist collaboration across networks of scientists. 

But in the first period, from 1961-1976, the predicted coupling of dispersed 

administrative governance structures and distributed cognition does not manifest. Instead, 

a narrow consensus emerges despite administrative and managerial reforms that tend 

toward heterarchy. The form of collective cognition that emerges resembles groupthink, 

where close and consistent contact between scientists creates cultures where ideas tended 

to reinforce rather than challenge existing problem definitions. These opposing tendencies 

suggest two things. First, organizational culture may play a more decisive role in 

innovation than is currently recognized in models like Stark’s. Second, social conduct 

oriented toward innovation may encourage certain organizational forms even in the 

absence of the consistent exogenous (e.g. volatile market) forces scholars like Stark have 

identified as necessary to the spread of heterarchical models. 

From 1964-1970, NCI administrators carefully adapted the convergence technique 

to virus-cancer research efforts in the organization in order to ensure that long-term project 

planning around vaccine development would remain responsive to new scientific directions 

as they unfolded. Considered alongside continued efforts to decentralize administrative 

decision-making in the NCI (culminating in reforms around the 1971 National Cancer Act), 

these trends suggest that NCI was, quite precociously, adopting a more heterarchical 

structure. Yet work in the viral oncology program was converging toward a form of 

collective consensus around a very small family of viruses that, by the mid-1970s, was 

appropriately critiqued as indicating a “closed shop” of NCI virus-cancer research. 
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Archival evidence shows that NCI scientists on committees tasked with allocating funding 

to the most innovative and promising virus-cancer research leads disadvantaged proposals 

to study DNA viruses, instead allocating an increasingly large proportion of available 

resources to RNA virus projects NCI scientists had themselves pioneered. As a result of 

this consensus around RNA viruses as vaccine candidates, fewer NCI researchers won 

support to explore DNA viruses like hepatitis-B that were concurrently being developed 

into vaccines by researchers in academia and industry. Consequently, the NCI, despite 

being the largest patron of virus-cancer research in the country, did not play a role in the 

invention of the one cancer vaccine that did emerge in this period, in part because they 

routinely discounted its potential in comparison to the viruses the NCI program was already 

studying.  

How did an organizational structure that should enable distributed cognition to 

flourish produce the kind of narrow consensus Stark attributes to more hierarchical 

organizational forms? The answer, I suggest, is in how administrators and scientists in the 

virus-cancer program interpreted their tasks in light of organizational cultures of “targeted 

research.” Collaborative research in the virus-cancer program was refracted through local 

interpretations of the NCI as a “NASA for cancer.” Though the increasingly heterarchical 

structure of the NCI allowed for dissensus in the evaluation of this standard, its usefulness 

in interpreting problems related to peer review, budgeting, and program planning ensured 

that scientists and administrators treated the goal of vaccine development as if it were a 

NASA-style engineering problem. NCI scientists evaluated the quality and potential of 

DNA virus-cancer projects in comparison with RNA viruses that had already been 
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prioritized in the organization. Existing projects were deemed more promising in part 

because they had moved further through the R&D program toward vaccine development. 

This kind of milestone-based decision-making was formally discouraged by the 

administrative structure and management system used in the NCI’s virus-cancer program. 

Nevertheless, it was routinely invoked as the best way to manage a “moonshot for cancer” 

when justifying decisions to continue support for RNA virus projects while limiting 

support for DNA virus projects. Organizational cultures of targeted research thus acted as 

a centripetal force, allowing virus-cancer researchers to formulate a durable consensus 

about the promise of RNA viruses for vaccine development, which gradually reinforced 

early scientific priorities despite the flexibility and ambiguity built into heterarchical 

administrative structures and management techniques that, according to Stark, should have 

prevented lock-in. 

Far from locking in stable organizational forms, everyday scientific and 

administrative problem-solving maintain indeterminacy and openness by presenting 

situations where heterogeneous problem situations routinely meet. What this case study 

should impress is the volatility and diversity of elements that sustain temporal processes 

that are often treated as stable. Process theory of organization helps us see the depth of this 

indeterminacy that is partially elided in more structural frameworks such as Stark’s. This 

is because the source of this indeterminacy is in the systems of meaning that inform 

interpretation in the context of collective decision-making. Lock-in does not have to occur 

because of “habituated, unreflexive activity” (Stark 2009:19), but can be produced by the 

same processes of interpretation active in innovation. In other words, organizational culture 
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can play a crucial role in maintaining social order where practices are loosely coupled from 

structures or where structures are ambiguous or conflicting.  

 

LESSONS IN THE POLITICAL ECONOMY OF CANCER R&D 

There is remarkable continuity between these two periods. In each era, the NCI 

enjoyed broad bipartisan support and a healthy budget in the face of creeping deficits in a 

wartime economy. In each period, efforts within the organization to manage basic science 

innovation so that it yielded applications fit for medical intervention dovetailed with 

similar efforts outside the organization. In each case, NCI administrators and scientists 

were forced to reconcile their understandings of the relationship between basic and applied 

cancer research to contend with these movements. In each case the visions of these 

movements were shaped by the NCI’s own efforts, and in each period the NCI succeeded 

in convincing stakeholders that their efforts were in the same spirit. The NCI benefitted 

accordingly, gaining an increase in funds where reallocation was threatened, and 

maintaining their autonomy despite efforts to strip them of decision-making power. Finally, 

in each period the NCI won some of this autonomy by outsourcing development of 

promising innovations to the private sector. This involved channeling large sums of money 

appropriated from the federal government to industry, and allowing industry to take on a 

distinctive and secure role in the process of virus-cancer research and development. 

A straightforward neoliberal account, which presumes that services formerly 

controlled by the public sphere are gradually privatized and marketized, would struggle to 
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account for the rise of translational research. As the analysis in Chapter Four indicates, the 

development of translational infrastructure was made possible by steady increases in the 

government investment in cancer research. This included an unprecedented doubling of the 

NIH budget in service to the aim of translation. At the same time, pharmaceutical 

companies scaled back their investments in basic research. Certainly, there are some 

features of translational research that appear neoliberal. The government did forge 

connecting points between industry and government to facilitate traffic of discoveries into 

development based on the understanding that taxpayers needed a better return on their 

investment in government basic research. However, a more complex model is needed to 

capture the more complicated relationships between government science and private 

industry in this era.  

In the case of translational research, we see expansion of government research 

monies justified as necessary to enable certain avenues of research and development that 

would be undersupported or ignored by private industry. As Elizabeth Popp Berman (2014) 

notes, this kind of policy challenges narratives of neoliberalism, as it involves government 

taking the reins in areas of research that can’t be entrusted to the free market. Appreciating 

this feature of translational research policy narratives shifts our focus to the role researchers 

in the government organizations play in translational initiatives. When we do so, we notice 

that much of the groundwork for translational research was laid by infrastructure projects 

initiated in the NCI in the early 1990s, as Keating and Cambrosio (2011) have casually 

pointed out. Accounting for NCI’s role early in the development of translational research 

will improve our attempts to classify and explain translational research as a social kind. 
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My analysis of translational research makes clear that the NCI has historically 

played an important role in biomedical policy. To the extent that the NCI funds most cancer 

research in the US, and funding is allocated according to priority scores that not only rank 

scientific merit but also advancement of the organization’s programmatic goals as defined 

locally by administrative functionaries, the NCI has a tremendous impact on the political 

economy of cancer research by way of seemingly purely technical evaluation. Historically, 

researchers such as Huebner and Lowy have held prominent administrative positions that 

have enabled them to shape both policy and scientific agendas that come to impact the 

organization’s institutional environment. The emergence of biotechnology as a viable 

industry is often attributed to the virus-cancer program that developed in the 1960s and 

1970s, and the translational networks and institutes founded through Roadmap-era grants 

modeled after IRP efforts promise similar impacts upon the private sector. It is thus 

important that macro-level explanations pay closer attention to cases that challenge 

narratives about the centrality of neoliberal agendas to scientific decision-making. 

 

CONCLUSION 

 Only time will tell whether the National Cancer Moonshot initiated in 2016 will 

build upon lessons from the NCI’s past efforts to direct research into cancer viruses with 

an aim toward vaccine development. On the one hand, the initiative prioritizes 

development of cancer vaccines, citing HPV as an exemplar for this form of prevention 

(“FACT SHEET: Investing in the National Cancer Moonshot” 2016). This suggests that 
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certain attributes of the Moonshot may involve similar vaccine development programs that 

draw upon the scientific and organizational infrastructure set up by targeted and 

translational efforts. On the other hand, the latest Moonshot has failed to learn from the 

hubris of its predecessors in setting its ambitious five-year goal. As in the past, it will be 

up to the National Cancer Institute to develop an approach to meeting these constraints 

from the executive branch in ways that bring order to the interface between government 

science and the private sector. 

 This study offers a perspective on how scientific research and development and 

organizational order constitute one another in an iterative temporal process. From this 

perspective, organization is not an inert backdrop for scientific action that can be reduced 

to its formal structure. It is instead an active process ingredient in the production of 

scientific knowledge and technological artifacts that operates at the meso-level of 

collective action. In this respect, future scholarship in STS should be more attentive to the 

ways seemingly unrelated administrative and managerial decisions fundamentally shape 

biomedical inquiry. 
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