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Is Community-Based
Participatory Research
Postnormal Science?
David Bidwell

Michigan State University

Conventional, positivist science is not well suited for addressing the

contemporary risk landscape. To address high-uncertainty, high-stakes risks,

Funtowicz and Ravetz have called for a postnormal science. Two key

characteristics of postnormal science are the involvement of an extended peer

community and the deliberation of extended facts. The health research com-

munity has responded to the shortcomings of normal science with approaches

to field research, known collectively as community-based participatory

research (CBPR). A review of case literature shows that although CBPR is

not inherently postnormal, it can be friendly to a postnormal approach. A

postnormal CBPR practice would rely more heavily on a deliberative process,

which engages a broad range of expertise, including experts in normal

science, in decisions about data collection, analysis, and actions.

Keywords: participatory research; community-based participatory

research; postnormal science; epidemiology

Communities routinely raise concerns about the potential health effects

of various chemicals—and more recently, genetically modified organ-

isms and ‘‘nano’’ particles—that have been released into their indoor and

outdoor environments. Environmental contaminants have been linked to

increased risks of various cancers, respiratory diseases, developmental irre-

gularities, and reproductive problems in humans and wildlife (Krimsky

2000; Schettler et al. 2000). These risks are characterized by a high degree

of complexity and scientific uncertainty, as well as multiple interpretations

of the issues among different groups and individuals (Renn 2008).
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A primary assumption behind risk management in the United States is

that the ‘‘science of textbooks’’ (Funtowicz and Ravetz 1992), that is objec-

tive research methods prescribed and carried out by specially trained, neu-

tral experts, provides an adequate foundation for making decisions about

risk. Environmental risk management is focused on keeping human

exposure to hazardous substances within government-specified standards.

Setting these standards relies heavily on technical assessments of risk,

framed as the probabilities of increased mortality or morbidity of individu-

als exposed to a hazard. When a community raises questions about environ-

mental health, the risk to community members is determined by similar

methods, with experts from outside the community measuring the degree

to which residents are exposed to the contaminants of concern and investi-

gating whether those exposures can be linked to health effects. The results

of these assessments are used to determine whether protective or mitigative

action is justified.

Many scholars and activists have argued, however, that this standard

model of science is not well equipped to address contemporary environmen-

tal health concerns. They criticize risk-related disciplines’ focus on individ-

ual risk factors and their high threshold for proof that environmental factors

cause health problems. They further argue that not only is the common sup-

position of scientific objectivity an illusion, it is not necessarily desirable.

These critiques have led researchers concerned about environmental health

to search for alternatives to the standard models of science. One frequently

cited alternative is the postnormal science model proposed by Silvio Funto-

wicz, and Jerry Ravetz (1992, 1993, 1994; also Ravetz 1999, 2004).

Postnormal science is a normative framework for addressing high-

uncertainty, high-stakes risk. It expands the traditional boundaries of science

to include an extended peer community and extended facts. This framework

eschews the assumption that risk-relevant knowledge is the exclusive purview

of scientific experts. Funtowicz and Ravetz, however, do not offer specific

strategies for conducting postnormal science under real-world conditions.

Meanwhile, researchers in public health fields have tackled the shortcom-

ings of risk-related science via the implementation of community-based

participatory research (CBPR). Under CBPR approaches, members of com-

munities at risk participate directly in the doing of science that is focused

on benefiting community health. The broad CBPR literature offers a wealth

of case studies and specific suggestions for conducting participatory research.

This article asks whether CBPR provides an appropriate model for the

application of postnormal science in environmental risk management.

Based on evidence from the case literature, I conclude that a postnormal
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approach is not inherent to the practice of CBPR. However, CBPR does not

preclude the adoption of a postnormal science; in fact, some CBPR cases do

exhibit one or both of the critical components of postnormal science: an

extended peer community and extended facts. Therefore, these cases may

offer a useful foundation for the application of postnormal science in

environmental risk management. Early and ongoing deliberation among

scientific experts and various community stakeholders is recommended

as a pathway to a CBPR practice that consistently meets the criteria of

postnormal science.

Critiques of Normal Science

Following the work of Kuhn (1970), the standard model of scientific

research is widely known as normal science. Normal science conforms to

the scientific theories and methods taught in textbooks (Ravetz 1999).

Under this model, science is a problem-solving task, based on the empirical

testing of hypotheses. Beyond outlining methods for doing science, this

model sets further expectations for who is a legitimate practitioner of

science. Normal science is practiced by experts who have professionally

sanctioned training in accepted scientific theories and methods. Ordinary

citizens are the recipients of knowledge passed down by these experts.

Moreover, conventional wisdom holds that normal science is the realm of

facts, separate from the bias of human values (Longino 2002). In the normal

science worldview, objective descriptions of observable phenomenon are

considered the only knowledge that is legitimate.

A wide range of scholars has cast a critical eye toward the role of normal

science in the management of environmental health risks (Brown 1992;

Rosa 1998; McMichael 1999; Fischer 2000; Parkes, Panelli, and Weinstein

2003; Wallerstein and Duran 2003; Brown et al. 2006; Carolan 2006a).

There are three common areas of criticism: (1) the norms of scientific objec-

tivity and neutrality in assessing environmental health risks, (2) too narrow

a definition of health and risk, and (3) the high burdens of proof for linking

disease to environmental contaminants.

A primary myth of normal science is scientific objectivity. This tenet

holds that not only is it desirable to keep scientific practice separate from

human values, it is possible to restrict science to the description of

observable phenomena. Even if scientists understand that ‘‘mirror-like’’

descriptions of reality are not possible, they have still pursued objectivity
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as a principal aim of science (Harding 1998). Rosa (1998) asserts that the

practice of risk analysis has been dominated by this perspective. Critics

contend, however, that the most fundamental aspects of science are

subjective (Brown et al. 2006). Priorities for research, for example, are

shaped by ‘‘such social forces as media influence, economic interest,

political pressure and social activism’’ (Brown 1993, 33). Framing research

problems and funding studies—and thus excluding others—are inherently

value-laden exercises. Choices regarding what substances are considered

contaminants worthy of research, the communities where health assess-

ments are conducted, and the resources devoted to those projects are deeply

influenced by human biases.

Some critics question the desirability of researcher neutrality and

objectivity as a goal (Brown 1993; Harding 1998; Ravetz 1999). They argue

that adherence to a ‘‘rational-actor’’ ideology leads many people to confuse

scientific solutions with ethical solutions (Rosa 1998). In reality, claims

Rosa, addressing the uncertainty and ambiguity inherent to environmental

risks requires a blurring of the line between facts and values. Environmental

health fields, they argue, should directly address how differences in values

affect the interpretation of risk. They also encourage practitioners to openly

embrace a bias toward the protection of human health.

Another critique of normal science is that it has too narrow a view of

environmental risk. Modern epidemiology and health research focuses nar-

rowly on individual risk factors for specific diseases (generally cancer),

instead of looking at social factors that affect exposure to contaminants and

overall health (Brown 1992; Israel et al. 1998; McMichael 1999; Parkes,

Panelli, and Weinstein 2003; Wallerstein and Duran 2003; Leung, Yen, and

Minkler 2004). For example, a standard risk assessment does not consider

the availability of health care or other factors related to socio-economic con-

ditions of the community at risk. However, these social factors have real

repercussions regarding vulnerability of community members. By focusing

on specific ailments, the normal science of risk management has ignored how

health is defined by the people at risk. While one can assume that increased

risk of cancer deaths is of concern in most communities, there may be equal

or more concern within the community regarding other diseases and morbid-

ity. Likewise, the assessments do not consider effects of psychological stress

and overall criteria for community wellness. Moreover, risk assessments have

not traditionally addressed issues of equity. The effects of contamination on

community health should be placed into the local social and political context,

to better understand how the presence of a contaminant relates to the well-

being of the community.
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Scholars also claim that stringent requirements for proof can bias normal

science against the protection of environmental health. Statistical tests that

form the basis of risk analysis require an arbitrary selection of significance

levels (Funtowicz and Ravetz 1992; Ravetz 1999; 2004; Brown et al. 2006;

Carolan 2006b). Normal science typically requires 95 percent or 99 percent

assurance (i.e., significance level) that a hypothesized cause-effect link is

real. Small sample sizes and complex relationships between humans and

their environment make it difficult to achieve such statistical significance

in human health studies (Brown 1992). This implicit bias for avoiding Type

1 errors—that is, eschewing the possibility of false positives—‘‘is at odds

with the health concerns of the community’’ (Marshall and Picou 2008,

235). Brown (1993) warns that this professional norm leads epidemiologists

to err on the side of ‘‘rejecting environmental causation, whereas commu-

nity residents make the opposite choice’’ (20). Faced with the potentially

high stakes of ill health or death for themselves or their family, community

members are frustrated by the need to prove a causal link before action is

taken to curb potential health risks in their communities. Carolan (2006b)

notes that normal science methods cannot actually provide ‘‘proof’’; science

can only reduce, but not eliminate, uncertainty. The high burden of proof is

critical to communities, because scientific doubt is used to justify inaction.

The biases of normal science have not been lost on communities at risk

(Fischer 2004; Ravetz 2004; Marshall and Picou 2008). The standard model

of risk assessment may be most unpalatable to minority communities, in

which there exists a high degree of distrust in research and researchers

(Fong, Braun, and Tsark 2003). Thus dissatisfaction with normal science

underlies the environmental justice movement (Petts 2005). Environmental

justice advocates have emphasized the involvement of community

members in identifying research priorities, conducting health-related

research, and communicating the findings to decision makers and those at

risk (Petersen et al. 2006).

A Call for Postnormal Science

Dissatisfaction with normal science has led theorists to propose alterna-

tive models for conducting science. These theorists dismiss the exclusivity

to knowledge that is claimed under normal science and seek an integration

of facts and values into a more inclusive concept of knowledge (Fischer

2000; Longino 2002). A breakdown in public trust in science has
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contributed to a movement toward participatory research approaches to

research (Lengwiler 2008). In this article, I focus on postnormal science,

a framework proposed by Silvio Funtowicz and Jerome Ravetz (1992,

1993, 1994; also Ravetz 1999, 2004).

The centerpiece of postnormal science is a three-tier approach to scien-

tific methodology, organized on qualitative axes of decision stakes1 and

systems uncertainty (fig. 1). Per this model, the standard practices of

applied science are appropriate when uncertainty and stakes are relatively

low. The basic problem-solving function of science characterizes this first

tier. As uncertainty or decision stakes rise, there is an increased need for

informed judgment, which is satisfied via the professional consultancy of

a broader range of experts. Transition to this second tier is necessary when

Figure 1

Three-tiered Approach of Funtowicz and Ravetz to Addressing Risk,

Based on Levels of Uncertainty and Decision Stakes (Funtowicz and

Ravetz 1992)
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the failures of applied science threatens the legitimacy of normal science

(Marshall and Picou 2008).

Consider municipal water treatment as an example of the first two tiers

of this model. Construction of a treatment facility employs the fruits of

applied science. Following the traditional problem-solving orientation of

normal science, applied science uncovers appropriate and effective proce-

dures for producing acceptable tap water. The basic goals of removing

disease-causing organisms and producing good-tasting water are widely

accepted, and there is a longstanding tradition of engineers and water scien-

tists successfully achieving these goals. Most members of the public guzzle

water from their tap without a second thought.

If, however, there is a case of waterborne illness in the town, the per-

ceived stakes of water treatment rise and certainty declines. The community

wants to know how the system failed and how additional failures can be pre-

vented. This challenge is the purview of professional consultants, who step

in to represent the interests of a ‘‘client’’ (Funtowicz and Ravetz 1992, 256).

Municipal managers assess the treatment process and look for flaws, micro-

biologists from outside the community are brought in to assess risk, public

health experts advocate for the needs of vulnerable populations, and local

politicians evaluate the costs and benefits of retrofitting the treatment facil-

ity. Often, this professional consultancy introduces divergent values and

multiple truth-claims into the process (Marshall and Picou 2008), as each

expert fights for the interests of his or her constituency.

Now imagine that an environmental organization tests the tap water and

finds traces of a chemical compound suspected to be an endocrine disrupter.

Some studies have indicated that the chemical might diminish human ferti-

lity and interrupt normal fetal development; other studies have shown no

definitive connection between exposure to the chemical and health effects.

Current water treatment technology is ineffective at removing the com-

pound. Substantial debate and conflict are likely, as the public and media

demand explanations and different interest groups advocate for various

actions (or inaction). According to Funtowicz and Ravetz (1992), when

‘‘facts are uncertain, values are in dispute, stakes high, and decisions

urgent,’’ (253) applied science and professional consultancy are both inad-

equate modes of decision making. In these situations, ‘‘something extra

must be added onto their practice which bridges the gap between scientific

expertise and a concerned public’’ (254). This is the realm of postnormal

science, the outermost tier of their framework. In this new form of

science, the goal is not to solve problems or eliminate uncertainty, but rather

to manage a risk management landscape in which scientific uncertainty
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and human values are explicit (Funtowicz and Ravetz 1993; Marshall and

Picou 2008).

The foundation of postnormal science is quality assurance via an

extended peer community. In applied science, quality is ensured through a

peer review of research methods, conducted by trained and knowledgeable

science professionals. When stakes and uncertainty are high, this peer

review is too narrow to satisfy concerns of the potentially affected public

or rebuild trust in institutions (Funtowicz and Ravetz 1993; Marshall and

Picou 2008). Funtowicz and Ravetz propose extending the review of

research to individuals who perceive a stake in the outcome of the project.

The extended peer community may include interest groups, politicians, and

lay citizens. Carolan (2006a) notes that ‘‘public expertise’’ is vital for the

incorporation of values into decision making. Critically, this approach also

expands the scope of peer review beyond standard methodological issues to

encompass research questions, future hazards, the role of credibility, and

weighing trade-offs (De Marchi and Ravetz 1999).

The analysis of high-risk, high-uncertainty issues also requires the

consideration of information and knowledge that goes beyond standard

scientific data. postnormal model of Funtowicz and Ravetz extends the

scope of facts under consideration in scientific research (1994; Ravetz

2004). These extended facts include community values, history, personal

experiences, and other types of information not traditionally considered

legitimate in research on environmental health (Funtowicz and Ravetz

1992, 271):

It is now widely appreciated that the beliefs and feelings of local people,

whatever their source and validity, must be recognized and respected lest they

become totally alienated and mistrustful. But extended facts go beyond that

purely subjective base. There will also be anecdotes circulated verbally, as

well as edited collections of such materials prepared for public use by citi-

zens’ groups and the media. These will not usually be in traditional scientific

form, but they may be essential for establishing a prima facie case for the

existence of a problem, and therefore the urgency of systematic research.

When such testimonies are introduced into scientific debate and subject to

some degree of peer review before reporting or acceptance, they approach the

status of scientific facts.

Ravetz (1999) adds that this extension of facts facilitates the discovery of

novel solutions to environmental problems.

Importantly, postnormal science does not throw the baby out with the

bathwater. It does not deny that there is a role for empirical scientific data
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and forms of normal scientific knowledge in assessing environmental risk.

Rather, as Ravetz (1999) contends, the practices of normal science are ‘‘still

necessary, but are no longer sufficient’’ (649). Similarly, McMichael (1999)

does not fault epidemiology in conducting traditional forms of research,

‘‘but in only doing such studies’’ (890; emphasis in original). As the model

of Funtowicz and Ravetz moves from applied to postnormal science, the

peer community and facts are extended, not replaced. Nor is empirical

science replaced under this framework; rather, it becomes one piece of a

broader perspective of what constitutes knowledge.

Community-Based Participatory Research

Researchers in epidemiology and other public health disciplines have

tried to resolve the flaws of normal science via the adoption of innovative

field research methods that integrate communities at risk into the risk

assessment process. There are several community-focused approaches to

environmental health research, including participatory research, popular

epidemiology, participatory action research, mutual enquiry, and empower-

ment evaluation (Minkler 2000). Community-based participatory research

is a reasonable blanket term for these approaches (Israel et al. 2001), and the

designation has achieved credibility within the health field (Wallerstein and

Duran 2003). In general, CBPR projects involve members of the public in

research intended to benefit their community (Israel et al. 2006). Leung,

Yen, and Minkler (2004) credit CBPR for, ‘‘incorporating epidemiology’s

historic concern with the social context of disease and integrating the

participatory and action elements that have been missing from contempo-

rary epidemiology research’’ (499).

Due perhaps to the aggregate nature of the term, the underlying purpose

and specific characteristics of CBPR are somewhat contested. Rather than

narrowly defining the practice of CBPR, some authors suggest that CBPR

is best understood as a continuum between archetypes (Cornwall and

Jewkes 1995; Minkler and Wallerstein 2003; Brown et al. 2006). Waller-

stein and Duran (2003), for example, propose a continuum based on the his-

torical division between a utilitarian Northern Tradition and emancipatory

Southern Tradition. The Southern Tradition finds its roots in social justice

movements of the Global South, a term used within international develop-

ment circles to denote the traditionally underdeveloped economies of the

southern hemisphere as opposed to the more industrialized countries of the
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northern hemisphere. Because this article focuses exclusively on

CBPR projects in the United States, this geography-oriented distinction

would be confusing. Therefore, I instead use the terms pragmatic and

emancipatory to describe the poles of the continuum.

Pragmatic projects exhibit a strong problem-solving focus. CBPR proj-

ects from this orientation focus on overcoming obstacles to traditional

health research, such as low participation in studies and low trust of outside

researchers. In a study of farm workers’ health, for example, the Oregon

Health Sciences University partnered with the Oregon Child Development

Coalition to gain better access to migrant laborers (McCauley et al. 2001).

By working directly with these communities, health researchers were

afforded fuller access to the communities of concern and could better com-

municate with them about health issues. Community participation in prag-

matic projects also includes advisory boards and other consultative

mechanisms that ensure research is conducted ethically and in ‘‘culturally

appropriate ways’’ (Fong et al. 2003, 145). The Tribal Efforts Against Lead

program in Oklahoma (Malcoe et al. 2002) was largely instigated and led by

university researchers, with input from a community advisory board com-

posed of Tribal members.2 Pragmatic CBPR benefits the institutions that

sponsor and implement health research projects by facilitating community

projects in difficult-to-study communities (see O’Fallon and Dearry 2002;

Shepard et al. 2002). Some scholars are particularly critical of the pragmatic

approach to CBPR, noting that often, ‘‘people are ‘participated’ in a process

which lies outside their ultimate control’’ (Cornwell and Jewkes 1995,

1669; also Heaney, Wilson, and Wilson 2007).

In contrast, an emancipatory approach to CBPR seeks to benefit disen-

franchised communities and their health through a redistribution of power

and transformation of social structures. As such, these processes are some-

times prompted by proponents of environmental justice (Wing et al. 2008).

Authors such as Brown (1992), Heaney, Wilson, and Wilson (2007), Leung

Yen, and Minkler (2004), and Stoecker (1999) emphasize the empowerment

of communities to control decision making through all phases of research

projects. Wallerstein and Duran (2003) stress the importance of social

theorist Paulo Freire’s ‘‘listening-dialogue-action approach’’ (42), which

prioritizes well-considered social action, in informing this CBPR tradition.

The case of popular epidemiology in Woburn, Massachusetts (Brown 1987,

1992, 1993), serves as a good example of an emancipatory research project.

Concerned about chemical contamination in drinking water and frustrated

by the inaction of government agencies, the Woburn community generated

their own studies of local health. Their grassroots efforts attracted the
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assistance of university researchers and eventually led to successful legal

battles against the industry responsible for the pollution. Minkler and

Wallerstein (2003) suggest that the emancipatory end of the continuum

should be considered the ‘‘gold standard’’ (7) of CBPR.

CBPR as Postnormal Science

The key distinctions between postnormal and normal science in the

Funtowicz and Ravetz model are (1) the scope of the peer community

involved in shaping the project and (2) the scope of facts addressed during

the process. The extent to which CBPR fulfills postnormal science can be

evaluated by examining the presence of these two conditions in the CBPR

case literature.

CBPR and Extended Peer Community

By definition, all CBPR projects include the participation of local

community members in the process of scientific inquiry. At this most fun-

damental level, CBPR challenges normal science (Bradbury and Reason

2003; Schulz et al. 2003; Wallerstein and Duran 2003), which has tradition-

ally been the exclusive purview of technical experts. However, not all

CBPR cases involve stakeholders to the same extent and some do not

exhibit the extended peer community advocated by Funtowicz and Ravetz.

Pragmatic CBPR projects tend to be led by health experts, who seek

input from community advisory groups. Members of the community—as

volunteers or temporary employees—may also be trained to collect data

within their neighborhood. These efforts can help overcome low levels of

trust or other barriers to reaching members of a community at risk. In

Brooklyn, New York, the Watchperson Project pursued involvement of

local citizens to better reach recent migrants and other non-English speak-

ing people engaged in subsistence fishing (Corburn 2002). In another case,

Oregon Health Sciences University partnered with the Oregon Child Devel-

opment Coalition because the migrant farm workers on whom their research

focuses are temporary residents and skeptical of involvement in scientific

studies (McCauley et al. 2001). Similarly, the San Francisco HIV Preven-

tion Planning Council formed a community advisory board and employed

members of the transgender community to reach this population, which has

been marginalized by traditional epidemiology and does not trust outside
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researchers (Clements-Nolle and Bachrach 2003). Although these cases

open research to the participation of community members, it is difficult

to argue that they extend the peer community. Although the community

functions in an advisory capacity, they are not given partner status or

decision-making power that would accompany that status. This perhaps

explains greater levels of reported satisfaction among researchers than

among community members involved in the Oregon farm workers study

(McCauley et al. 2001).

In other projects, academics take a leadership role in the research but

they involve community members in decisions that, in normal science, have

been considered the purview of experts. For example, community members

played a central role in developing research questions for the Southern Cali-

fornia Environmental Justice Collaborative (Petersen et al. 2006). The

Healthy Environments Partnership in Detroit (Schulz et al. 2005; Israel

et al. 2006) involved a steering committee comprised of representatives

from community organizations, health agencies, and academic institutions

in all phases of research project development, implementation, and data

interpretation.

In contrast, projects at the emancipatory end of the CBPR continuum are

instigated and controlled by community members and advocacy organiza-

tions. For example, Heaney, Wilson, and Wilson (2007) describe the

absolute control exerted by the community in the West End Revitalization

Association’s project on environmental justice issues in North Carolina. In

this case, the community organization led the research effort and terminated

its relationship with academic researchers when they disagreed with some

aspects of how the research was being conducted.

In less extreme examples, communities work with sympathetic scientists

in what Brown et al. (2006) call citizen science alliances. Within this

approach, professional scientists have no elite standing in the process and

become what Fischer (2000) has termed specialized citizens. Examples of

citizen science alliances include the Hanford Downwinders case (Nuss-

baum et al. 2004). Driven by concerns of community members exposed

to radiation from a nuclear weapons facility in the Northwest United States,

the Oregon chapter of Physicians for Social Responsibility collaborated

with citizens to create the Northwest Radiation Health Alliance. Likewise,

citizens of Woburn, Massachusetts (Brown 1992, 1993), and Tillery, North

Carolina (Minkler 2000; Wing et al. 2008), were eventually joined in their

research efforts by researchers from nearby universities. In Tillery, North

Carolina, an environmental justice coalition concerned about potential

health effects of nearby hog farms partnered with a university professor and

752 Science, Technology, & Human Values

 at MICHIGAN STATE UNIV LIBRARIES on October 15, 2009 http://sth.sagepub.comDownloaded from 

http://sth.sagepub.com


the county health department to conduct community workshops on

research methods. Minkler notes that expert researchers participated in

workshops as ‘‘co-learners.’’ In these cases, community members and

researchers approach an issue from a perspective of shared power and

peer-like relationships.

In some cases, the degree to which community members are engaged as

peers shifts over time. Fong et al. (2003) describe National Cancer Institute

projects conducted through ‘Imi Hale, the Native Hawaiian Cancer Aware-

ness, Research, and Training Network. Early on, the research was led by a local

agency, with community advisory councils providing advice on cultural

appropriateness and the scientific merit of research programs. Over time, the

organization also fostered a ‘‘budding native researchers’’ network, through

which local citizens can propose and conduct their own studies.

CBPR and Extended Facts

Funtowicz and Ravetz also stress the importance of extending facts

beyond typical scientific data in a postnormal process. In addition to

standard scientific knowledge, postnormal science explicitly incorporates

the history, experience, and values of the community, as well as culturally

traditional forms of scientific knowledge. In this way, postnormal science

expands the realm of what knowledge is considered legitimate in the study

of environmental health risks.

There is evidence that some CBPR projects do broaden ‘‘the bandwidth

of validity’’ (Bradbury and Reason 2003, 204) for relevant information. For

example, a project in Ann Arbor, Michigan, provided members of the

homeless community with cameras, so they could capture and communicate

health risks and other issues that were most relevant in their community

(Wang 2003). Detroit’s Healthy Environments Partnership (Schulz et al.

2005; Israel et al. 2006) collected residents’ subjective assessments of

neighborhood conditions and involved steering committee members in

developing measures used to characterize neighborhoods. Similarly, projects

in Tillery, North Carolina, used in-depth interviews to understand relationships

among the culture of rural life, environmental exposures, and community

members’ quality of life. In these cases, researchers stress the importance of

integrating qualitative and quantitative data, to more fully understand relation-

ships among social factors, epidemiological variables, and health.

The El Puente studies of asthma in Greenpoint and Williamsburg sec-

tions of Brooklyn, New York (Corburn 2002), stand out for their inclusion
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of extended facts. The project began with studies by students of a magnet

high school, El Puente Academy for Peace and Justice. In addition to con-

ducting fairly standard health surveys, El Puente also conducted focus

group dialogues for community members. This allowed the researchers to

collect information on cultural and spiritual aspects of home remedies,

allowed traditional healers to participate in the study, and helped them to

devise culturally appropriate interventions.

In other cases, however, there is little evidence that CBPR has challenged

the scope of traditional scientific facts. In fact, some projects merely provide

training for community members on how to appropriately conduct normal

science research. For example, projects like Oklahoma’s Tribal Efforts

Against Lead program (Malcoe et al. 2002) employ local community mem-

bers to collect fairly standard epidemiological data such as drawing blood and

surveying risk-related behaviors. Even if a project gives a prominent role to

an expanded peer community, it may restrict itself to facts that are common in

normal science. Although the Healthy Neighborhoods Project in West Contra

Costa County, California (Minkler 2000), used a community organizing

model to build partnerships, identify community priorities, and organize cit-

izens to conduct research, the research was limited to normal forms of data.

Looking at evidence from CBPR cases, it is clear that this approach to

health research is not inherently postnormal. In some cases at the pragmatic

end of the CBPR spectrum, in fact, researchers simply use the participation

of public interests to more effectively carry out normal scientific research.

Rather than accepting members of the community as peers, researchers rely

on community members to provide greater access to hard-to-study popula-

tions. At the other extreme, community organizations have instigated and

controlled research projects. CBPR cases that reinforce a narrow definition

of facts considered to be relevant in health-related research are more contra-

dictory to the ideals of postnormal science. In these cases, research data is

restricted to traditional risk assessment approaches, connecting environ-

mental contaminant levels and exposure rates to quantifiable measures of

health (e.g., individual blood lead levels or cancer rates).

However, there are CBPR cases that exhibit solid postnormal features. In

these cases, professional scientists work in partnership with local organiza-

tions and community members. The community is involved in setting an

agenda for research, determining how data will be collected and making

sense of that data. Moreover, some projects extend the scope of facts and

knowledge considered to be legitimate. Qualitative research methods are

used to better integrate the experiences of community members into studies

of the relationship between environmental conditions and community health.
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Although I previously distinguished between pragmatic and emancipa-

tory CBPR approaches, it is also possible to categorize CBPR efforts as

normal or postnormal. Simply put, CBPR satisfies the call for postnormal

science when decision-making power is shared by scientific experts and

members of the community and the process broadens the scope of

knowledge considered to be relevant facts (fig. 2).

Deliberation and Postnormal CBPR

CBPR can, in fact, provide a useful instrument for conducting postnor-

mal science around environmental risks, but only if a broader definition

of facts and an expanded community of peers are part of the research

Figure 2

A Postnormal Model of Community-Based Participatory Research

Would Expand the Scope of Participation and Extend the Scope of

Relevant Facts
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process. According to its theorists, deliberation among broad interests is an

appropriate means of achieving postnormal science.

Funtowicz and Ravetz (1992) state that postnormal science encourages

‘‘a dialogue among all the stakeholders in a problem, regardless of their for-

mal qualifications or affiliations’’ (Funtowicz and Ravetz 1992, 254). Oth-

ers (Park 1999; Fischer 2000) have also stressed the role of dialogue and

deliberation in moving beyond normal science. In their discussion of CBPR,

Bradbury and Reason (2003) stressed the need for the practice to take a

participatory worldview, which would open environmental health research

to diverse ‘‘forms of knowing’’ (207). The goal of this approach is for

participants to share various types of knowledge in the effort to reach a

well-reasoned, consensus explanation of environmental conditions. Thus,

the secret to achieving a postnormal CBPR may lie in the use of deliberative

processes.

The National Research Council’s oft-cited report, Understanding Risk

(Stern and Fineberg 1996), also emphasizes the role of deliberation in

characterizing environmental risk. The report advocates use of an inclusive

analytic-deliberative process to establish research priorities, interpret data,

and make decisions for action. The analytic-deliberative process is iterative,

with technical analysis informing deliberation among stakeholders and delib-

eration among stakeholders informing technical analysis. Renn (2008) pro-

vides an excellent review of the scholarship underlying the analytic-

deliberative process and recent works on how to implement such a process.

How could the NRC perspective on analytic-deliberative process

contribute to a postnormal CBPR? Let us revisit the earlier example of a

local water treatment facility trying to cope with presence of a potential

endocrine disrupter in its water supply. The process would begin by assem-

bling representatives of all the concerned interests, including the municipal

government, scientific experts, health advocates, and members of the public

that might be at risk. In the parlance of postnormal science, this group

serves as an extended peer community. Because the participants are part

of a peer community, they all have a legitimate voice in all phases of

decision making.

Through fair discussion and debate, in which all participants are given

equal opportunity to share their knowledge and values regarding drinking

water and community health, the group would define its goals and deter-

mine what information is needed to move toward the achievement of those

goals. The group would further discuss how data should be collected and by

whom, taking stock of the various expertise and knowledge available to it.

Data could include qualitative information about community concerns and
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expectations—that is, extended facts—as well as quantifiable studies of

exposure and health effects. It is critical to note that, like postnormal

science, an analytic-deliberative process does not dismiss the expertise and

knowledge found in normal science; rather it opens the process to broader

types of expertise and redefines what relevant knowledge is (Renn 2008).

Over time, the process would move back-and-forth between the collection

and consideration of information, until potential courses of action are devel-

oped and evaluated to the satisfaction of all stakeholders.

As Kuhn noted, challenging the conventions of normal science is not

easy. Public involvement scholar Thomas Webler has observed, ‘‘Involving

publics in meaningful ways with scientists can make better science, but only

if the scientists allow this to happen’’ (Webler 1998, 61). Implementing a

postnormal CBPR is likely to meet serious opposition within the established

risk management community. A deliberative approach to science would not

be an easy sell to health professionals, because positivist epistemology is

deeply engrained in the culture of professional science and ‘‘citizen

deliberation and collaborative inquiry are widely perceived as threats to

professional status and authority’’ (Fischer 2004, 26). In fact, some scien-

tists have already charged that CBPR is inappropriately biased toward the

interests of communities (Brown 1993; Cornwall and Jewkes 1995; Israel

et al. 1998; Renn 2008). Funtowicz and Ravetz (1994) acknowledge that

politics and bias are inherent to all forms of science, including postnormal

science, but the open debate of a deliberative approach ensures that biases

‘‘are neither one-sided nor covert’’ (1885).

Carolan (2006a) also confronts the difficulties of changing the norms of

science to a more democratic model. He concludes that scientists need

better training in ‘‘interactional expertise,’’ so they are better equipped to

work with various stakeholders. Carolan further suggests that ‘‘boundary

organizations’’ can serve an important role in bringing people with different

types of expertise together to interact over environmental problems. Bound-

ary organizations are institutions that take a neutral position on issues,

instead acting as independent convener of diverse interests in efforts to

discuss and solve collective problems.

Conclusions

Because of its biases toward objectivity, narrow understandings of risk,

and high burden of proof, normal science is not sufficient for addressing the
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complexity, uncertainty, and ambiguity of contemporary environmental

risks. A postnormal science is better suited to address issues characterized

by high complexity and high stakes.

The growing popularity of community-based participatory research repre-

sents a hopeful avenue for integrating a postnormal approach into the practice

of risk assessment and management. A consistently postnormal CBPR frame-

work would treat personal experience and values of community members as

relevant facts and involve expert health researchers and community members

as partners in risk assessment processes. Although CBPR does open the door of

health research to community members, there is evidence that community

members are not always considered ‘‘peers’’ by researchers (and in some cases,

community members do not treat researchers as peers). Moreover, a critical

component of postnormal science, inclusion of ‘‘extended facts,’’ is absent

in some CBPR cases. Still, some cases do exhibit these important criteria of

postnormal science. The secret to fostering a postnormal CBPR may lie in

health researchers embracing an analytic-deliberative process.

While it will not be easy to transform environmental risk-related

sciences from a normal to a postnormal model, it is a necessary step in a

landscape filled with high stakes and abundant uncertainty. The challenge

is finding ways to transform scientific norms, so that risk managers and pro-

fessional scientists come to accept the expansion of the peer community and

extension of relevant facts as necessary components of high-quality

environmental science in the twenty-first century.

Notes

1. ‘‘Decision stakes are understood as the costs and benefits of various policy decisions for all

parties that are impacted by the issue at hand’’ (Marshall and Picou 2008, 233). As such, stakes of

environmental health risks include not only disease and death, but can also encompass the status,

well-being, and decision-making power of those at risk (Funtowicz and Ravetz 1992).

2. The discussion of specific CBPR cases is not intended to question either the quality of

these research projects or the intentions behind them. Certainly, any effort to involve a com-

munity of concern in the research process is beneficial. Quality is independent of where the

project sits on the continuum from pragmatic to emancipatory.
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