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Review Essay
Planning for Emerging Infectious Disease Pandemics: Definitions, the
Role of Planners, and Learning From the Avian Influenza Outbreak
of 2004–2005

James Nguyen H. Spencer David Marasco Michelle Eichinger

ABSTRACT
Problem, research strategy, and findings: Planners have not paid enough attention to managing the
risk of emerging infectious diseases (EIDs), of which COVID-19 is the most recent manifestation.
Overlooking aggressive policies to manage this risk of zoonotic viruses reassorting between sick animals
and humans misses the greatest opportunity for stopping future disease pandemics. In this study we
review several disciplines, outline the scant planning literature on EIDs, and identify the increasing calls
from virologists and medical professionals to address urbanization as a key EID driver. Using the case of
avian influenza outbreaks in Vietnam in 2004 and 2005, we conceptualize a preventive planning approach
to managing the risk of zoonotic transmission that results in EID pandemics.

Takeaway for practice: We make several recommendations for planners. Practicing planners should con-
sider how their plans manage the risk of zoonotic disease transmission between animals and humans
through land use planning and community planning. Planning education and certification organizations
should develop positions regarding the role of planning for EIDs. Food systems planners should consider
the importance of livestock practices in food production as a risk factor for EIDs. Diverse research teams
should combine geographic scales, data sources, and disciplinary knowledge to examine how an
extended series of upstream and downstream events can result in a global pandemic. Such empirical
examination can lead to effective planning policies to greatly reduce this risk.

Keywords: desakota, emerging infectious disease, pandemics, regional planning, zoonotic disease

Planning scholars have not written much about
epidemic or pandemic infectious disease.
Matthew and McDonald (2006) did discuss how
infectious disease outbreaks might generally

affect cities, and Takahashi (1997) and Takahashi and
Smutny (2001) examined how HIV/AIDS result in
community-level stigma and planning at the local
neighborhood level. A recent review, however, sug-
gested that the body of planning literature regarding
emerging infectious diseases (EIDs) is growing
(Murugesan, 2020), and indicated the field’s perspec-
tives can contribute toward better understanding major
infectious disease threats. EIDs are zoonotic illnesses
originating in animals, which points to the importance
of the human–animal interface in physical spaces as the
origins of EID pandemics, of which COVID-19 is the
most recent. In this essay, we argue that EID disease
prevention and management is a latent strength of
planning. More specifically, we suggest that planners
should lead research teams that develop empirical evi-
dence and policy alternatives to determine a) why and

where zoonotic disease outbreaks occur and b) what
financially and politically feasible steps can be taken to
address them before they get out of control.

Our study originated from the primary author’s
leadership of a 2007–2012 National Science
Foundation–funded research project on Coupled
Human-Natural Systems (award #0909410; $1.398 mil-
lion) that investigated avian influenza in Vietnam as an
EID threat originating in the human and the natural
environment. Building on the literature reviewed for this
project, we now update the literature of EIDs since
2007, as well as journalistic accounts since the begin-
ning of COVID-19. We explored the existing body of lit-
erature on EIDs and zoonoses, and then looked to
information on the 2004–2005 avian influenza outbreak
in Vietnam to set up a foundation for planning and pol-
icy recommendations. For planning and policy, we
examined recent efforts to mitigate EIDs and current
planning/policy scholarship. Beyond this general back-
ground, methodological differences are defining charac-
teristics of the kind of interdisciplinary work we suggest;
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differences in which a “census” can refer to human, live-
stock, or viral “populations,” for example. Thus, one of
the major issues resulting from our recommendations is
a synthesis and assessment of the data sources and ana-
lytic techniques, and units of analysis distinctive of each
of these disciplines. For the time being, however, such a
discussion is beyond the scope of this essay.

In the following sections, we first outline the bio-
logical problem of EIDs that has occupied microbiolo-
gists, virologists, and epidemiologists for decades, but
mostly within the limiting constraints of animal and
human health policy (though we are seeing a planning
perspective emerge). Then, we illustrate the substantial
planning scholarship on the urbanizing areas of Asia,
linking it to the emergence of avian influenza in
Vietnam. Next, we propose a conceptual framework
articulating “upstream” and “downstream” issues related
to EID outbreaks that might better help decision makers
identify early and low-cost policy interventions to stem
EIDs. In this framework, we argue that the field of plan-
ning, with its much wider-ranging scope and attention
to spatial dynamics than virology and medicine, has crit-
ical perspectives to offer in understanding the basic ori-
gins of zoonotic diseases, and what can be done to
prevent them. Our concluding thoughts offer several
recommendations.

Responding to global challenges requires quick
decision making based on incomplete indicators, a clear
vision of how one event can lead to subsequent ones,
and the likely consequences of those subsequent
events. A riparian analogy of upstream (U/S), or closer to
the source, and downstream (D/S), reinforces this prin-
ciple of tightly related sequences of events, and we use
U/S and D/S from here on to clarify that our under-
standing is metaphorical, not literal.

EIDs: Contributions From Virology,
Medicine, and Planning
Many disciplines are able to provide advice on how to
craft policy to avert pandemics. Health care professio-
nals naturally come to mind because of their direct
involvement in the prevention and treatment of human
illness. However, much of the health care profession is
aimed at D/S problem resolution and known patho-
gens. In a pandemic, D/S events comprise local intra-
community spread, international/regional spread, and
full-blown pandemic status. D/S solutions can be prob-
lematic because they occur when an outbreak has
already manifested, putting people at risk and magnify-
ing possible costs to society through economic shut-
down. U/S events occur prior to community spread, at a
time when little is known about a new virus. The most
cost-effective way to deal with pandemic threats is to

intercept their proliferation as far U/S as possible, but
the irony is that so little is known about the virus at
that point.1

Because one well-known U/S source of novel EID
pathogen evolution and transmission is livestock farm-
ing (Boni et al., 2013; Burns et al., 2011; McCune et al.,
2012; Puzelli et al., 2014), there exists a unique oppor-
tunity for a particular group of professionals to become
much more involved in pandemic prevention: planners.
We believe that the skills of regional planners are
needed to ensure that farms and other potential bio-
logical hazard sources are placed and managed effect-
ively within societies, with the overall objective to
efficiently negate pathogen transmission before it
results in exponentially greater costs to society. To do
this, planners must have a sense of what virology and
medicine indicate about EIDs.

Virologists examine the microscopic patterns and
processes associated with viruses and their behavior
once inside human bodies. Their experimental evidence
is derived from detailed and complex hypotheses about
the internal organs of humans and other animals. On
the other hand, epidemiologists and public health sci-
entists examine social behavior outside of individual
human bodies, and how microscopic viruses—as well
as other unseen bacteria and germs—move across
bodies through social environments. These disciplines
have long been concerned with zoonotic viruses within
their disciplinary confines, but neither is designed to
study the interaction of humans and animals. It has
recently become clear that neither field has the tools to
adequately study the physical and disciplinary space
where EID public health risk is greatest: the physical
spaces where human and animal bodies intersect. This
is an area that infectious disease experts have come to
recognize in broad terms as containing some of the
most important research hypotheses regarding EIDs.

Based on their generalized training and disciplinary
research on microbes, virologists and medical doctors
such as Wilcox and Colwell (2005) and Neiderud (2015),
for example, reasonably asserted that EIDs, along with
their cousins, the re-emerging infectious diseases
(REIDs), result from the triad of urbanization, agricultural
intensification, and habitat alteration. They further sub-
mit that the convergence of these long-term processes
in rapidly developing parts of the world has led to a dra-
matic increase in EIDs worldwide. Such assertions have
been empirically argued using macroscale geographic
data on chicken stocks, national exports, and georefer-
enced outbreaks, for example, to provide intriguing evi-
dence that rapid urbanization in China is systematically
linked to EIDs (Wu et al., 2017). Despite these disciplin-
ary and interdisciplinary research teams, their work only
initiates a much wider research question because their
conceptual and empirical work offers scant specification
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about what specifically urbanization is and how it is
managed. Recently, urban-oriented sociologists and
other social scientists have engaged with these ques-
tions, but still at a broad conceptual scale (e.g., Ahmed
et al., 2019; Creighton et al., 2021).

On the other hand, some more detailed empirical
studies have examined specific EID outbreaks from a
planning perspective. For example, using comprehen-
sive commune-based data on avian influenza animal
outbreaks and census counts of household infrastruc-
ture types, Spencer et al. (2020) and Spencer (2013)
found that infrastructure “incoherence” (as measured by
the relative mix of households on improved water and
sanitation systems) was a significant determining factor
in where avian influenza outbreaks occurred. Also
addressing the outbreaks of avian influenza in Vietnam,
Finucane et al. (2014) conducted in-depth interviews
with households in periurban areas to assess how per-
ceptions of urbanization affect communities’ responses
to avian influenza threats. Similar to Spencer et al.’s
(2020) use of commune-level census data to investigate
the importance of transitional spaces between urban
and agrarian communities, Saksena et al. (2015) used
these data to demonstrate that land use mix was an
important predictor of avian influenza. Such hypotheses
and initial findings illustrate the promise of a planning-
oriented approach—one that focuses on the land and
other physical spaces where animals and humans are
most at risk of exchanging viruses—for understanding
the origins of EIDs, and potentially including the origins
of COVID-19.

This critical link between EIDs and urban planning is
relatively isolated in today’s planning research, pedagogy,
and practice. In part, we believe that the marginalization
of planning’s potential role in infectious disease mitiga-
tion is due to an emphasis on responses, an area in which
biomedical and technical fields dominate. However, plan-
ning is inherently more suited to and concerned with pre-
vention, which is characterized by gradual investments,
population behavior research, and proactive U/S policy
investment. Planners, for example, usually recommend
investing in urban design and nonflammable building
materials before building more fire departments.

The current novel coronavirus COVID-19, an EID,
belongs to a virus category in which the pathogenic ori-
gin comes from animals. Animal-to-human infections,
including viral, bacterial, parasitic, and fungal, are col-
lectively known as zoonotic diseases and are common
around the world. Approximately 60% of known infec-
tious diseases and nearly three out of four EIDs originate
in animals (Centers for Disease Control & Prevention
[CDC], 2019; Taylor et al., 2001). Zoonotic EIDs occur
when there is an opportunity for host switching, a pro-
cess in which a disease jumps species. This zoonotic
spillover causes the disease to move from an infected

nonhuman vertebrate to a susceptible human (Parrish
et al., 2008; Plowright et al., 2017).

The importance of proximity between large animal
and human populations in the emergence of zoonotic
diseases is illustrated by the CDC One Health approach,
which recognizes that human health is interconnected
with animals as part of a shared physical environment.
Because of this, the CDC argues that collaborative work
across human, animal, and environmental dimensions is
instrumental in prevention, early identification, and con-
trol of zoonotic diseases (CDC, 2020). With its simultan-
eous emphasis on land use planning and community-
level dynamics, planning offers an essential perspective
in all three dimensions and serves as an appropriate
research and policy paradigm for the One
Health concept.

The Nexus of Urban and Rural
Landscapes in Asia: Potentially
Infectious Mixing Bowls
Planning scholars have developed a sophisticated
understanding of the rapidly urbanizing environments
(e.g., Bunnell et al., 2002; Douglass, 2000, 2002; Douglass
& Huang, 2007; Hogan et al., 2012) where One Health is
most relevant: the rapidly developing regions of Asia.
Many recent EIDs have first become recognized in rap-
idly developing parts of Asia (e.g., severe acute respira-
tory syndrome [SARS], avian influenza, Nipah virus), and
a planning framework for understanding these types of
urban and regional contexts is essential. Desakota is a
Bahasa Indonesia word for “village-town,” and the term
captures the fluid nature of developing regions in some
Southeast Asian countries (McGee, 1989, 1991). Many
modern desakota regions are adjacent to and constitu-
tive of periurban settlements, and they differ from urban
transition patterns seen in the West, which have often
been characterized by migration from rural areas to
urban ones (Sui & Zeng, 2001). These regions are already
heavily populated, so land uses gradually transform
around the population, thereby highlighting the need
for residents to adjust their pre-existing lifestyles to their
surroundings. Desakota regions end up connecting peri-
urban fringes to each other, with the predictable result
of those merged regions further connecting established
urban cores to form a metro area (Sui & Zeng, 2001)
characterized by massive regions of combined urban
and rural land uses of high intensity. The proliferation of
these hybridized communities has meant that their
planning agencies have had to address both agrarian
and urban community dynamics. It is these kinds of
regions where one of the most recent EIDs for which
there has been retrospective data and analysis available,
H5N1 (the commonly used genetic name of avian
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influenza), can serve as a model for how planning might
contribute to the current understanding of how to
respond to the ongoing threat of EIDs.

As with all zoonotic transmission from a wild or a
domesticated animal to a human, a virus’s most vulner-
able moment is when it leaves a familiar host species
and is transferred to a new and unfamiliar host species.
There are surely many more zoonotic viruses that die
during this transition than survive it. However, early in
the 21st century, avian influenza did survive this transi-
tion, and the most effective moment to have developed
and implemented policy to stem the evolution of this
potential pandemic was at this point.

The Avian Influenza Outbreaks of
2004–2005: Zoonotic Transmission and
Planning Questions
On January 13, 2004, the World Health Organization
(WHO) announced that several people in Vietnam had
been infected by a pathogenic avian influenza virus
(WHO, 2004a). By May 21, 2005, at least 52 people had
died of H5N1: 36 in Vietnam, 12 in Thailand, and 4 in
Cambodia. Of those 52 fatalities, it is thought that 50
were infected through direct contact with diseased
chickens or ducks. Only two were infected through dir-
ect human-to-human contact and, in these cases, the
virus was transmitted by intimate, daily contact
between family members (Specter, 2005; Ungchusak
et al., 2005). Thus, the absence of a significant number
of cases of human-to-human transmission of the dis-
ease through casual contact meant that the zoonotic
spillover did not manifest in a regional and potentially
global pandemic. A retrospective study of the outbreak
found that 119 humans in Vietnam had been infected
overall, with 59 deaths, yielding an alarming mortality
rate of 49.6% (Magalh~aes et al., 2010; WHO, 2010).
Unlike the influenza outbreaks of 1957 and 1968, which
did give rise to pandemics, the high mortality rate of
the 2004–2005 outbreaks allowed for greater detection
to arrest mass spreading, and it is the low-pathogenic
versions that raised the most concern regarding wide-
spread impact (Peiris et al., 2007). Nevertheless, this very
real threat of an avian influenza pandemic in 2004–2005
generated extensive debate and concern at the time
among scholars, officials, and the general public about
how to deal with a potential H5N1 pandemic
(Osterholm, 2005). The abiding concern at the time was
the manifestation of a version of the bird flu capable of
rapidly spreading through the human population.

The government of Vietnam was not entirely
unprepared for the H5N1 outbreak, which might help
explain why the virus did not cause more damage.
Starting in 2003, Vietnam established a number of agen-
cies to coordinate outbreak countermeasures. The

advent of SARS in that year had resulted in the creation
of the National SARS Steering Committee, and in turn
this yielded the same type of group for H5N1 avian
influenza when that disease appeared. This was fol-
lowed by a national committee for avian influenza in
2004; this committee included the heads of eight differ-
ent government ministries. These broad regulatory
groups fed into subgroups that focused on different
influenza types and mitigation tasks like disease moni-
toring and awareness building (Hai, 2009).

When the avian influenza outbreak hit Vietnam, the
government responded with a mass culling and vaccin-
ation effort to mitigate the spread of the disease. The
first wave in 2004 was stanched by culling around 66
million birds, and then in 2005 governing agencies
started to take more preventive measures by making
poultry vaccination a legal obligation. This was supple-
mented by the prohibition of some uses of live poultry
and tighter poultry transport controls. These sweeping
efforts were successful at stopping the further spread of
bird influenza, at least into the beginning of 2006
(Lockerbie & Herring, 2009; McKenna, 2006). In doing so,
however, the harsh reaction to the emergent human
health threat had disastrous economic consequences
for small-scale farmers and likely made future surveil-
lance efforts all the more difficult.

In spite of the implementation of many tight regu-
lations in Vietnam, including the prohibition of urban
chicken farming, avian influenza cropped up again in
short order in October 2007. This rapid reappearance
was likely driven by the ubiquity of poultry farming in
the country: more than 50% of all households engage
in some form of it (Lockerbie & Herring, 2009). This real-
ity meant that many small-scale, mostly lower-income
poultry farmers were swept up in the government’s
wholesale efforts to prevent/eliminate new outbreaks
quickly and decisively, saddling them with the concomi-
tant costs of culling and vaccination (Riviere-
Cinnamond et al., 2005). This posed a major economic
challenge to all of Vietnam’s smaller poultry farmers in
perpetuity, and using blanket solutions like culling and
vaccination was suboptimal from a regulatory perspec-
tive because of how widespread poultry farming is in
Vietnam (Lockerbie & Herring, 2009).

In light of outbreak preparedness issues in the Asia
Pacific region in general (as identified by Coker and
Mounier-Jack in 2006), it is not surprising that Vietnam
continued to struggle with avian influenza as it
emerged from the 2005 crisis. Specifically, Coker and
Mounier-Jack (2006) pointed to some major weaknesses
in the disease control and response plans designed by
the countries in their study, one of which was Vietnam.

In response to Vietnam’s vulnerability to zoonoses,
a nongovernmental alliance formed to develop leading-
edge infrastructure for disease control and tracing. The
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Vietnam Initiative on Zoonotic Infections (VIZIONS)
brought scholars together from all over the world to
help the Vietnamese with their ongoing disease con-
cerns, and the VIZIONS group specifically identified peri-
urbanism and agricultural transformation as attributes
that put Vietnam at ongoing risk for disease outbreaks
(Rabaa et al., 2015). However, VIZIONS as a whole is
more generally concerned with medical and pathogenic
issues than with urban transition dynamics, so even as
this group implied the need for planning reform in their
mission document, they stopped short of elaborating
on exactly how communities might be better config-
ured to discourage outbreaks (Rabaa et al., 2015). The
upshot is that even though the need for innovative
planning to discourage outbreaks in Vietnam was
largely acknowledged, the agency structure and the
stated aims of the government and private actors were
not conducive to the realization of such initiatives.

We suggest here that Vietnam’s aggressive disease
mitigation efforts emphasized D/S responses rather
than the U/S prevention of zoonotic transmission, a
finding consistent with the aforementioned policies of
vaccination and culling. A more pre-emptive approach,
for example, would have had to include the major plan-
ning institutions as central players. The Vietnamese
Ministry of Construction (MoC) is the lead agency for
land use planning in Vietnam, and its skill sets were
largely absent throughout the avian influenza threat
response. In particular, channeling the MoC’s technical
expertise and planning skills in zoning and basic infra-
structure provision such as water and sanitation to
those areas where human and animal populations are
closest surely would have substantially reduced the
background risk of zoonotic transmission. Even though
the risk of zoonotic transmission had long been known,
policymakers began thinking of ways to address the risk
only once an outbreak had occurred; if they had consid-
ered interventions prior to the outbreaks, they would
have involved the MoC.

Responses Versus Strategies: The Value
of U/S Preventive Planning
The technical challenge of the 2004–2005 outbreak was
compounded in the policy arena by the issue’s new-
ness. Given that these pandemic threats happen infre-
quently—as illustrated by the 100 years between the
influenza pandemic and COVID-19—the normal process
of gradual policy learning and evolution (e.g.,
Lindbloom, 1959; Moyson et al., 2017) is hampered by
almost no knowledge of “best practices,” a challenge
that can be seen in how the 2004–2005 outbreak
played out.

Estimates of the spread of the H5N1 virus within
populations as densely settled and with limited rural
health services as Vietnam at the time suggested to
observers that officials would have only weeks to mount
a medically based response centered on developing,
manufacturing, and distributing vaccines. Consistent
with the understanding of top public health officials
today speaking about the vaccine time line for COVID-
19, an effective vaccine for H5N1 would have taken at
least 18months to develop, by which time thousands
would have fallen victim to the disease, an understand-
ing generally accepted by political leaders of the time
(Check, 2005; Obama & Lugar, 2005).

Overall, the avian flu virus scare of 2004–2005
pointed toward several related conceptual shortcom-
ings surrounding the global pandemic threat; these
shortcomings not only help explain why policy has
been so weak in addressing this category of threat, but
also point toward the central importance of planners.
The challenge of EIDs remains one of policy tradeoffs,
with numerous decision points dependent on a com-
plex understanding of policy impact, as well as on the
confirmed science about the infection; despite these
complications, the decision-making calculus is currently
seen as a simple “all or nothing” scenario involving mass
vaccination, mass culling, or economic shutdown. Such
blanket responses are generally infeasible until defini-
tive, actionable information is available, even when a
preliminary consensus exists on the long-term risks
posed by an identified EID.

In many ways, this dynamic centers on ascertaining
and distinguishing “existing threats” from “anticipated
threats,” and developing planning and policy responses
to a known existing threat that are initially generalized
to address an anticipated threat. As other planning
scholars have shown (e.g., Berke & Lyles, 2013; Burby,
2006; May, 1991), policy dilemmas must balance tech-
nical recommendations with social and political viability.
The lack of clarity on this balance for EIDs is high, so any
mitigation approaches need to demonstrate political
consensus on implementation and utility at interrupting
a gradual evolution of EIDs. Community and social plan-
ning is particularly well suited to this balancing act.

Planning’s Strengths: Anticipating a Threat
Versus Responding to One
Although Alterman (1995) outlined a useful four-stage
sequence of phases that a planning perspective can
adopt in a time of crisis, our point here is that planning’s
most important role may even lie further U/S than the
earliest of her “phases” (shock) in preventing the crisis
from occurring in the first place. Much of the literature on
how policy should respond to what experts knew about
the 2004–2005 avian influenza outbreak centered on
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human management scenarios that generally commence
after a pandemic is identified (Baker, 2005; Barnett et al.,
2005; Bartlett & Hayden, 2005; Freedman & Leder, 2005;
Osterholm, 2005). Although some analysts called for pre-
parative steps to be taken before the outbreak could turn
into a pandemic, such recommendations also assumed a
worst-case scenario and the investment of major financial
and political resources to be deployed without sufficiently
convincing scientific evidence.

Management recommendations centered on a
strengthening of the medical emergency post-pandemic
response (e.g., Daems et al., 2005; Fauci, 2005; Laver,
2005; Sandman & Lanard, 2004; Vos & Buckner, 2016).
Similarly, “preventive” policy recommendations focused
on important response capacities such as early interven-
tions to potentially slow the spread of disease, better
personal hygiene, hospital infection control, and other
information and practices that would become essential
after a pandemic had begun (Osterholm, 2005). Though
these were important planning contingencies, these
potentially costly efforts focused on preventing the
human pandemic from spreading rapidly and assumed
the worst-case scenario of an actual human pandemic.
Because of this emphasis, apparent consensus on the
inevitability of a bird-originated human flu led to an
implied sense of helplessness regarding effective policy
options prior to the beginning of a pandemic; like all
pandemics, there was no certainty it would evolve to
justify expensive and aggressive interventions. Such rec-
ommendations appeared to assume that prevention
was to be applied only to the disease spread, and not to
its actual development one step U/S of its spread.

This helplessness placed policymakers in an awkward
position. If a pandemic was statistically “inevitable,” but
not yet present (i.e., it was anticipated), then there was
urgency for action but insufficient knowledge of serious
policy development. Iskander et al. (2013) highlighted the
dilemma of information and future disaster planning as
an ongoing issue. On the other hand, if a pandemic had
already existed, it would likely have been overwhelming,
much in the same way that COVID-19 has been, and plan-
ning/policy would have been limited to targeted inter-
ventions such as vaccination (as advocated by Cox et al.,
2003). Even under the accelerated vaccine development
efforts in response to COVID-19, millions died prior to vac-
cine deployment. Neither scenario should be satisfying
for the planner or the policymaker.

When there is no documented and widely recog-
nized human pandemic, a catch-22 exists, leaving the
decisions regarding the deployment of financial and
other resources to be made today about preparing to
respond to an actual threat. This option is distinct from
actually responding to a well-defined health threat
through risk mitigation efforts. Defining the policy con-
undrum as a threat of human pandemic several stages

D/S of an actual named EID, it is understandable why
policymakers and the public were slow to respond to
the potential avian influenza pandemic with decisive
action, no matter how alarmed the health community
and some politicians were (Obama & Lugar, 2005;
Sandman & Lanard, 2004). It is hard to mobilize drastic
action and investments around the threat of a threat.

The limitations in the speed of response to an estab-
lished human pandemic, whether from avian flu or from
COVID-19, suggest that planners and policymakers might
also search further U/S in the causal chain for effective
interventions, an approach clearly supported by what is
scientifically known about zoonotic viruses. Scientists wor-
ried—and continue to worry—that a resistant human flu
would develop from H5N1 reassorting with either a
human influenza virus (St€ohr, 2005) or with a pig flu virus
(Kolata, 1999; Osterholm, 2005), yielding a highly patho-
genic (to humans) virus of zoonotic origin that is easily
transmitted from human to human. The scientific consen-
sus is that once virologic mutation and reassortment (and
“jumping,” if necessary) happen, a flu pandemic will be
hard to stop. Even at the time, virologic surveillance statis-
tically suggested that these situations creating the condi-
tions for reassortment had long existed in Asia
(Osterholm, 2005; St€ohr, 2005), and some research had
commenced on the conditions under which such reas-
sortment might have happened (St€ohr, 2005).

To plan for the prevention of a highly pathogenic
avian influenza, it was important to understand not just
the epidemiology of how a human pandemic would
have developed, but equally the epidemiology of zoo-
notic, cross-species transmission as described generally
above, an area that crosses over from public health to ani-
mal health. Although these fields are distinct, planners’
emphasis on the physical spaces where outbreaks have
occurred, and the (human and animal) activity occurring
within them, adds a uniquely useful perspective.

The best guess of epidemiologists is that a series of
biotic events might occur that result in a global human
pandemic.2 First, conventional human flu virus, in its
normal transmission to other humans, infects a human
who also happens to be infected with an avian flu virus,
creating the conditions for reassortment. Subsequently,
genetic material is exchanged between the human and
avian flu viruses in that human to create a dangerous
new flu strain. Finally, it is thought the genetic muta-
tions result in a new flu virus that is deadly to humans
from the avian strains, and simultaneously easily trans-
missible among them from the human flu virus strains.
These conditions are frequent, and mostly do not result
in pandemics. However, every once in a while the right
conditions do result in a pandemic (St€ohr, 2005).3

Fortunately, for the 2004–2005 predicted avian influ-
enza pandemic the question of a human pandemic
remained hypothetical, and although the first event
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described above may have occurred in isolated cases, it
did not result in a genetic exchange that appreciably
increased human transmissibility. However, if that had
occurred, widespread human infection would have been
impossible to avoid. Recent WHO findings suggest this is
the most “likely” sequence of events that led to COVID-19
(WHO, 2021). Given this sequence, planning’s emphasis
on managing the physical proximity of livestock and
humans, the physical site of zoonotic transmission
between species, is perhaps the most important point to
target along this evolutionary sequence because this is
where plans and policies might be most effective. It is
also the point at which financial and political costs best
align with policy effectiveness.

The Costs (and Benefits) of Preparing for
Pandemics Upstream and Downstream:
Aligning Political Will With Level of
Intervention
Health-related policy recommendations for the avian
flu, at the time, called for the development of a human
vaccine to be rapidly refined and administered in the
event of, and even prior to, an avian-originated flu out-
break among humans (Osterholm, 2005). The economic
cost of such a policy approach, though significant,
came in the form of the costs of medical research and
development, as well as administration of the pre-
emptive vaccine. Unlike the policy responses that were
implemented, such as the mass culling of domestic
chicken and duck flocks, the costs of human vaccine
development are borne in a diffuse and indirect way by
citizens and governments, not by small-scale farmers,
regardless of whether it is funded through national,
regional, or global sources. This approach has long
been seen as the most “effective.”

This approach, however, comes with its own signifi-
cant and potentially prohibitive political and social
costs, as well as potentially deleterious medical and
public health costs. Inoculation against hypothetical dis-
eases transmitted through domestic farm animals
comes with significant risks that make medical interven-
tion among citizenry against the anticipated threat of a
human pandemic politically difficult. The example of
the threat of a possible swine flu outbreak in the United
States illustrates the political sensitivities associated with
invasive medical interventions too far U/S, or before an
immediate and acutely felt threat materializes. When
U.S. president Gerald Ford authorized the vaccination of
95% of the U.S. population against what scientists sus-
pected was an emerging and deadly swine flu pan-
demic in 1976, he unleashed a flurry of wrongful death
lawsuits and attacks against government public health
officials due to the asserted risks posed by injection of
small doses of a virus into otherwise healthy people

(see Kolata, 1999; Sandman & Lanard, 2004). This experi-
ence laid bare the political challenges to policymakers
of taking invasive medical action, and the associated
real and perceived risk of making healthy people sick
prior to having overwhelming proof that the negative
consequences of such drastic action would be out-
weighed by those of inaction. In short, the swine flu
case taught policymakers that public health responses
should be proportionate to the popularly accepted
probability of the worst-case scenario occurring.

The policy recommendations in Vietnam also pro-
vided limited alternatives for managing the risk of a pan-
demic occurring in the first place, and for preventing its
spread. In general, those promoted were targeted at
domestic chicken and duck flocks. Those that were not
articulated and debated were those targeted at people.
The case of the H5N1 virus development in Southeast
Asia, and in particular Vietnam, points toward the inherent
problem of centralized and crisis-driven policy. Upon rec-
ognizing the scope of the infection of ducks and chickens
among its poultry farms, the Vietnamese government
ordered the culling of flocks. The country killed more than
60 million animals in an aggressive campaign to rid the
stock of infected birds, costing the country 120 million
euros (Lockerbie & Herring, 2009; Watts, 2005). Even so, it
planned to take further action against the remaining 60
million ducks in the country. Although this preventive
action almost certainly reduced the likelihood of H5N1
spreading in Vietnam and elsewhere during the course of
the epidemic, the social and human impacts on those
affected farmers and producers was staggering, especially
in a country where the per capita annual income was
only $480 in 2004 and government compensation was
minimal. The short-term benefits have almost surely been
undermined by the longer-term noncompliance of small-
scale farmers.

Thus, top-down policy responses to avian flu
threats were limited and almost certainly decreasingly
effective in the long term. Because the flu, in both
humans and birds, is a seasonal problem, this catch-22
did not augur well for the coming years; avian flu
remains a threat even today (WHO, 2020), and a related
swine flu erupted in a pandemic in 2009 and 2010
(WHO, 2011). Thus, the dynamic between the character-
istics of the problem and this kind of policy response is
similar to what is generally accepted about infectious
disease and antibiotics: the more one uses the solution
to the problem, the more resistant the problem
becomes to the solution.

In addition, because other domesticated animals
such as pigs can become infected from chickens
(Kolata, 1999; WHO, 2004b), there is a need to produce
vaccines for multiple species every year, and increasing
complexity in this regard means mistakes can happen:
Just one oversight can therefore lead to the
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development of a resistant human–human flu strain.4

Compounding this long-standing challenge is the fact
that formerly “wild” species such as the civet cat, pango-
lin, and others are now being bred as domesticated ani-
mals under conditions increasingly similar to those of
long-standing domestic livestock (Standaert, 2020).
Specialized vaccine development agencies not only
have to develop multiple species-specific vaccines, but
also mass produce and distribute them in places such
as Thailand, Vietnam, Cambodia, and other large
swathes of developing regions. This is a monumental
undertaking for any agency; even the CDC suffers peri-
odic shortages of the annual human flu vaccine in a sin-
gle country (the United States) that is smaller than the
sum of the H5N1-affected areas.

These conceptual dilemmas are seen in today’s
challenges not just of COVID-19 vaccine develop-
ment, but also in its application. With more than 3
million lives lost to the disease worldwide and 150
million infected in about a year’s time (Johns
Hopkins University, 2021), the pandemic has created
as much urgency as can be imagined. Even so, rela-
tively high levels of skepticism of vaccine safety and
effectiveness, logistical slowdowns, and gaps in sup-
ply exist. Thus, this most “effective” solution has
many limitations that should all point toward the
need for more preventive solutions that go well
beyond medicine for zoonotic diseases.

A Conceptual Frame for EID Planning
and Policy
As described above, the CDC’s One Health approach
emphasizes the interconnection of humans, animals,
and environment as a framework to prevent, mitigate,
and control zoonotic EIDs. Planning’s role in infrastruc-
ture development and in land use planning aligns with
and supports this approach with numerous alternatives
to support nonmedical preventive measures. Scientists’
fears of the worst-case scenario generated serious con-
cern among experts during the avian influenza scare,
but their recommendations were relatively isolated
from the general public, who did not share these con-
cerns to the same extent. Clearly, there is a need to bet-
ter align EID interventions with political viability.

Planning, Politics, and Policymaking:
Applying Analytic Rigor to Preventive
Pandemic Planning and Policymaking
The further U/S in the pandemic’s development, the
more difficult it is to trigger a policy response because
of the large number of interests that will be affected by
public health’s regulatory efforts, and the less-than-

certain probabilities of the worst-case scenario occurring.
Moreover, medical interventions such as vaccination are
harder to implement the further U/S in the disease’s
progression that they are recommended. The case of the
1976 swine flu suggests that the inherent risks of such a
drastic medical response too early can backfire into a pol-
itical and policy disaster. Nevertheless, medical responses
to pandemic threats dominate policy debate even prior
to the culmination of a crisis. In part, this bias toward
invasive and medical responses is because the alterna-
tive, public health promotion, is successful when it
prevents disease, and prevention is hard to prove.

One result of being in the early stages of a possible
pandemic, and of the tendency for invasive medical
response to trump health promotion responses, is what
could be seen in the policy debate surrounding avian
influenza in 2004–2005: the conception of risk manage-
ment as something that targets post-pandemic emer-
gence. This conception led to an insufficient number of
planning and policy alternatives prior to widespread
and runaway infection, and a bias toward those policies
most politically and medically risky and generally
acceptable to the public only after widespread recogni-
tion of a pandemic. This dearth of options led to what is
retrospectively perceived to be policy lethargy; how-
ever, a review of policy alternatives attentive to the U/S-
D/S continuum and the degree of invasive medical
intervention can show how planning alternatives can
better match appropriate responses that are proportion-
ate to the real-time knowledge of an evolving EID.

A simple 2-by-2 table of policy alternatives can help
decision makers decide what to do and when. Table 1
classifies each type of policy alternative according to
two key characteristics: where the point of intervention
in the evolution of the hypothetical pandemic falls
along a continuum of sequential steps, and how inva-
sive the intervention is. Thus, the vertical axis displays
progressively threatening situations in the development
of the virus, and the horizontal one progressively inva-
sive (i.e., disruptive to both individual bodies and socio-
economic life) policy responses.

Understanding how intervention methods are
related to how far U/S they occur in a pandemic’s evo-
lution can help to explain why policy intransigence hin-
ders effective action. A more systematic assessment of
coordinated and sequential responses to the overall
threat evolution might more effectively manage the
current risks than urgent calls for any single approach.

Effective public decision making should be based
on scientific evidence regarding the current threat, or
wherever the threat lies temporally in the subsequent
evolution of a pandemic. Policy and planning alterna-
tives therefore should be systematically linked to thresh-
olds of evidence that mark key points in that
continuum. Sometimes the current science provides a
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basis for policy action only in the areas furthest U/S in a
disease’s development; for example, in the case of avian
influenza before it became a resistant human flu, evi-
dence justified bird culling (e.g., Puzelli et al., 2014), bird
vaccination (e.g., Lockerbie & Herring, 2009), and man-
aging the risks of reassortment (e.g., Burns et al., 2011;
Wu et al., 2015), rather than any direct intervention
within the human population.

Once the current state of scientific evidence is
established, policymakers must consider the political
and administrative implications of action, or its feasibil-
ity. The likely political acceptance of each policy alterna-
tive as well as its administrative limitations also
influences decision making. Invasive action against a flu
epidemic in birds is initially acceptable because of the
clearly identified threat to humans (Boni et al., 2013;
Puzelli et al., 2014). On the other hand, an invasive
approach of human intervention would be politically
infeasible in the absence of a documented resistant
human flu strain.

The Principle of Proportionate Response: A
Need for Upstream Planning
Managing the spatial relationships between livestock
and human communities was an underexplored elem-
ent of the debate on the risk of avian flu in 2004–2005.
There was no major existing human pandemic, though
scientists understood that communities were poised for
one (Cox et al., 2003). Statistically, then and now, it
seemed simply a matter of time before H5N1 or a simi-
lar virus reassorted with a human influenza, kickstarting
a human flu pandemic. Although less is known about
COVID-19, it is more likely than not that such conditions
for zoonotic crossover have existed for some time and
eventually progressed to COVID-19 (WHO, 2021). If this
is indeed the case, how could public policies have

reduced the probabilities of such reassortment happen-
ing in the first place?

In 2004–2005, the most immediate threat to
humans was not that bird flu would rage through the
population, but that it was the first step in a reassort-
ment chain that might lead to a deadly new human flu
raging through the population (e.g., Wu et al., 2015).
This simple point suggests an alternative to economic-
ally and politically damaging vaccination and culling
campaigns for managing the risk of an avian-originated
human flu: better land use and regional planning.

Interventions based on a strong understanding of
human behavior on farms, management of the built
and natural environment, and regional development
patterns would have been invaluable tools for minimiz-
ing the overall risk of flu reassortment. Such planning
policies would likely have had important effects on the
evolution of the disease and avoided the economic and
political consequences. Such noninvasive measures
included, but should not have been limited to, good
clean water and sanitation systems; appropriately
located and oriented livestock farms; systematic and fre-
quent checks for fevers and other symptoms of human
flu; prompt isolation of human flu sufferers from birds;
and basic compensation for sick leave among farmers
suffering from flu. The first two of these interventions
are conventional planning areas ready for direct action
that we elaborate on below. The latter three, however,
are areas in which planners can help public and animal
health experts target their disciplinary interventions
more effectively. In each of these direct and supporting
roles, planners have useful skill sets to deploy in the
interest of managing pandemic threats, even when
those threats have not yet reached crisis levels.

The application of conventional top-down planning
tools to discourage disease outbreaks U/S in desakota
areas is a good starting point. However, given that around

Table 1. Current policy alternatives and objectives.

Policy mechanism

Degree of threat to humans Invasive Noninvasive

Upstream (avian flu) � Culling flocks
� Bird vaccination
� Immediate objective: eliminating avian flu

� Managing risk of reassortment
� Improved market design
� Investment in water and sanitation
� Immediate objective: keep avian flu from

developing into a resistant human or
swine flu

Downstream (resistant human flu) � Administer human vaccination
� Immediate objective: protect humans

from infection with a resistant human flu

� Strengthen emergency response
infrastructure

� Immediate objective: provide necessary
health care for those infected with
human flu virus and limit spread of
the disease
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50% of households in Vietnam farm some kind of poultry
(Lockerbie & Herring, 2009), there are bound to be outly-
ing rural areas and urban concentrations that also require
planning interventions tailored to the highly transitional
and informal nature of rapidly urbanizing regions. The
Vietnamese government confronted avian influenza by
putting tight controls on the location of poultry farming
and livestock transport across urban areas (McKenna,
2006), for example, but this did not cover how to deal
with contact transmission in situations where small-scale
poultry farming went otherwise undetected due to the
highly diversified household economies.

This kind of top-down planning often overlooks
important alternatives. For example, when investigating
hurricane disasters in the United States, Burby (2006)
found that disaster losses were reduced when local gov-
ernments had to regularly submit community planning
documents to states. This kind of community-based
planning approach places the onus on multiple levels
of government to coordinate in ways that reach farther
U/S in the process, even before they come to the atten-
tion of more centralized authorities.

In the case of avian influenza, community markets
are a significant space of contact between large human
and animal populations and are therefore often put for-
ward as major sites of zoonotic transmission; however,
the relevant characteristics of markets fall well outside
the purview of public health interventions. Although
health officers often target such sites for testing, treat-
ment, and vaccination, they have little expertise in how
to physically design safe interactions between vendors,
customers, and livestock. Moreover, such kinds of
design features are rarely decided from the “top” (i.e.,
with large-scale global health concerns in mind) and
result from ad hoc planning and construction decisions.

Going forward, these physical spaces need basic
infrastructure to minimize virus transmission in tight
spaces. Because handwashing and effective contain-
ment and isolation of bodily fluids is one of the most
important mitigating factors for disease transmission,
planners’ expertise in water and sanitation is particularly
important as an U/S intervention. Although it may not
seem to require a particular expertise to suggest the
provision of toilets, sinks, and washing stations in mar-
kets and other locales of potential virus transmission,
resource allocation is often a stumbling block because
the state of knowledge on EIDs is so low, and every mar-
ket is a possible transmission site.

The highly diffuse and unknown nature of U/S pan-
demic threats means that the perceived degree of
threat to humans remains low. Thus, for most markets
during an U/S phase of a pandemic’s evolution, the pol-
itical and administrative feasibility of shutting a market
down is overly invasive, given the economic conse-
quences to the community. In addition, in a nation like

Vietnam in the 2000s, the financial burden of building
conventional water and sanitation systems in every mar-
ket was a politically and administratively infeasible alter-
native relative to the low level of identified threat that
zoonotic transmission posed as perceived by the com-
munities. Community planners, however, have particular
skills in stimulating community investments in infra-
structure that can help minimize these U/S threats at
low cost, and all under the guise of providing clean
water and sanitation that most residents would like to
have regardless of the level of pandemic threat.

A planner’s intervention of providing clean water and
sanitation infrastructure in a market, for example, would
contribute greatly to minimizing zoonotic transmission
risks not just in markets, but throughout communities
more generally where livestock and humans comingle.
Planning scholarship on water access in periurban regions
reveals creative approaches for the installation of formal
and informal water infrastructure, and a common theme
is strong community involvement in determining how
water access is realized under challenging circumstances
(e.g., Acey et al., 2019; Gonz�alez Rivas, 2014; Gonz�alez
Rivas et al., 2014; Spencer, 2008; Spencer & Guzinsky,
2010; Spencer & Meng, 2019). These planning skills center
on the collaborative aspects of planning that are espe-
cially appropriate for managing EIDs through U/S inter-
ventions even though there may be challenging financial
and political circumstances. Consistent with this emphasis
on local communities in prioritizing abstract and
unknown health problems, Spencer (2011), for example,
found in periurban Vietnam that local residents investing
in new water infrastructure were motivated to do so
more by anticipated threats of future environmental
health concerns than they were by known ones (e.g., dis-
eases that they are familiar with, and may have already
survived). This finding illustrates an important point about
the suitability of community planning for emerging
threats like EIDs, as has been advocated by Berke and
Lyles (2013) for the emerging (at the time) issue of climate
change: Communities are often motivated to invest in
mitigating anticipated threats at levels proportionate to
the demonstrated, though often not yet acute, levels
of threat.

Concluding Thoughts: Planning for
Pandemic Prevention
In light of the damage wrought by COVID-19, planners
should now be constantly mindful of the role they can
play in disease prevention and mitigation. It should be
no surprise that the seminal urban planning issue of
infectious disease focused on what was a mysterious
EID at the time considered to be the result of “miasma”
(e.g., Johnson, 2006). Massive cholera outbreaks in the
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1800s led to community-based urban planning research
and interventions that proved to have some of the wid-
est-ranging positive impacts on urban human health.
Planning scholarship and practice should assert itself in
this realm of infectious disease prevention once again,
with a focus on better understanding and responding
to zoonotic EIDs.

To date, planning scholarship has begun to empir-
ically document planning-related alternatives and sug-
gest noninvasive, alternative approaches to limiting the
spread of EIDs. Spencer et al.’s (2020) empirical research,
for example, identified communities most at risk of dis-
ease outbreaks and recommended the targeting of pre-
ventive community interventions such as water and
sanitation infrastructure investment, and also surveil-
lance measures that actively engage communities iden-
tified as most at risk even if there are currently no
known outbreaks. There are surely many more evi-
dence-based recommendations planners can bring to
the table. We suggest that better planning attention
would be most effectively directed to seven areas. The
first three are proposed actions dependent on plan-
ning-oriented empirical evidence and related to plan-
ning practice and education; the latter four are more
general recommendations related to future research
frameworks and partnerships.

Planning Practice and Education Actions
1. Planners in regions transitioning from agrarian com-

munities to urban ones must be consistently inten-
tional about their efforts to manage density among
humans, animals, and natural resources. In particu-
lar, land use planners should develop their plans
and policies in ways that limit host-jumping and
rapid pathogen spread among humans.

2. The management of the human–livestock interface
requires more than simply better site location deci-
sions, as important as those are. Even where effect-
ive siting occurs, social practices at this interface
can drastically limit opportunities for virus reassort-
ment, as described above. For example, providing
effective financial incentives for farmers to self-
isolate at the first sign of illness through community
insurance schemes would, in theory, reduce the risk
of virus reassortment by 50%.

3. Although the American Planning Association (APA)
has policy positions related to agricultural land
preservation, tourism, and food systems, there is lit-
tle regarding land management for human health
and disease control. Thus, the APA, the Planning
Accreditation Board, and other associations guiding
the field should develop principles, guidelines, and
working groups to facilitate the recommendations
described above. Without formal recognition of the

role that planning has to play in EIDs, the field’s
contributions will be limited, to the detriment of all.

General Recommendations for
Future Research
4. The emergent subdiscipline of “food systems” in

planning should consider the central importance of
their work to managing EIDs. The fields of public
health, veterinary health, and virology have little
expertise in the management of large-scale physical
and biotic spaces, even though the food produc-
tion system, and particularly its livestock practices,
lies at the heart of accepted scientific knowledge of
the origins of today’s EIDs. If food systems planners
do not address this question, who will?

5. The global nature of EIDs illustrates that local dis-
ease outbreaks at the animal-human interface can
quickly become international and global issues, as
COVID-19 has so dramatically illustrated. Likewise,
planning scholarship and practice should take a
similar geographic scope, one that understands the
vital importance of global networks, while simultan-
eously recognizing how important neighborhood
and local dynamics are for maintaining health.

6. Regional planners focus on a broad domain of influ-
ence crossing urban, periurban, and rural settings.
These scholars should strengthen partnerships with
veterinary health and public health researchers and
practitioners to coordinate their areas of expertise
to predict and address possible disease outbreaks
and better align their distinct data sources
and methods.

7. More broadly, in all these endeavors, planners
should emphasize and assert the utility of their per-
spectives in better understanding where EID out-
breaks occur. Why they occur in some areas and
not others, as well as how and why they spread
geographically (e.g., Scoizec et al., 2018), are ques-
tions planners are well positioned to answer, and
these answers might be effectively translated into
new policies and practices.

There is no silver bullet for eliminating the risk of EID
pandemics. Nevertheless, clearer thinking on what kinds
of planning and policies to enact and when is essential
and should be debated today rather than once the next
pandemic begins. The analytic framework described
here, we hope, will help scholars and decision makers in
planning and elsewhere develop appropriate responses
proportionate to the established level of threat, and
thereby avoid some of the pitfalls and fears of “crying
wolf” inherent to any evolving threat.
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NOTES
1. Our extended use of the conventional upstream/downstream
metaphor reinforces our overall point that the extended
geography and timeline associated with pandemics extend across
sociopolitical boundaries governed by riparian rights, and that
there is a unidirectional flow, whereby consequences generally
only flow in one direction.

2. Though it is very much too early to know the origins and
development pathway of the COVID-19 virus, there is scientific
consensus that the virus is zoonotic in origin from a host
reservoir of bats, and a prevailing hypothesis is that an unknown
intermediate species has served as the pathway to
human infection.

3. Given the difficulty of testing and measuring infections among
humans and animals during this hypothesized sequence of
events, it remains a theoretical consensus awaiting new
empirical tools.

4. As the definition of “domesticated” animals increases, this
challenge of managing animal health multiplies exponentially.
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