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Abstract

Political economists assume that global externalities, such as pandemics and climate change, require global
or multi-national solutions. Yet, many aspects of these externalities can be addressed at the micro-level. As
Elinor Ostrom pointed out, what scholars perceive as global externalities are in fact nested externalities
that are organized in multiple, overlapping scales. By drawing on Ostrom’s oeuvre, we explore the notions
of nested externalities, polycentricity, and co-production in the context of pandemic governance. We
highlight two crucial features of pandemics: first, preventative measures such as social distancing are
co-production processes that cannot be provided by governments alone. Second, pandemics, much like
climate change, pose nested externalities problems at different levels. Thus, pandemic externalities are
better viewed as collective action problems arranged at multiple, nested, and/or overlapping scales.
Finally, we propose an alternative institutional take that considers the nestedness of pandemic externalities
and the diversity in institutional conditions across jurisdictions.
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1. Introduction

Sixty years ago, Ostrom, Tiebout, and Warren (1961) (OTW) challenged the dominant view that a
multiplicity of governmental units was ‘pathological’ and that some form of ‘gargantua’ was needed
to reduce duplication, improve governance, and increase efficiency in public goods delivery
(Ostrom et al., 1961). OTW’s work motivated decades of investigations by scholars associated with
the Bloomington school of political economy, most notably by Elinor Ostrom and her colleagues,
that extended beyond metropolitan governance and encompassed common pool resources, police
services, disaster management, and global climate change (Hodgson, 2013; Ostrom, 1990, 2010a,
2012; Ostrom et al., 1978; Rayamajhee, 2020; Rayamajhee and Paniagua, 2021; Thiel et al, 2019).!
These studies overwhelming show that diverse and complex patterns of organizations are not patho-
logical simply because they do not match the scholarly expectations regarding processes and outcomes.
Collective challenges we face in the real world are diverse: even the same collective action problem
takes on a variety of forms based on the existing institutions and geographical constraints (Ostrom,
1990; Rayamajhee and Paniagua, 2021). Individuals and societies regularly devise new institutions

"For an overview of the character and impact of Elinor Ostrom’s work, see the introductory essay by Hodgson (2013) and
the other papers in the Ostrom Memorial Issue.
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and modify existing ones to tackle the messy challenges of the real world. No single form of organ-
ization can be optimal simply because it fits the criteria established by an outsider analyst (Ostrom
and Parks, 1999; Rayamajhee and Paniagua, 2021).

The presumption that the existence of multiple decision-making authorities and overlapping roles
is pathological undergirds most of current public health policy analyses. Public health and infectious
disease control, it is argued, are ‘global public goods’ because the costs of disease spread and the ben-
efits of prevention have global spillover effects with little possibility to geographically constrain them
(Brown and Susskind, 2020; Woodward and Smith, 2003). Global cooperation from national govern-
ments and a unified worldwide effort are often seen as the only paths to ending a pandemic (UN
News, 2020). Moreover, such analyses overlook the roles of informal institutions such as culture
and social relations in influencing societal response to both the pandemic and formal governmental
restrictions (Bentkowska, 2021; Rayamajhee, 2020; Rayamajhee and Paniagua, 2021). Since pandemics
present large-scale externalities, policy analysts tend to treat pandemic challenges as homogenous pro-
blems to be solved at a national or global level, disregarding institutional diversity and heterogeneity of
challenges. Evaluations of successes and failures tend to overemphasize the role of national govern-
ments and international organizations, with a minimal recognition of the role of non-state actors
and sub-national governmental actors.

Most epidemiologists and economists model pandemic response from the perspective of a unitary
social health planner, solely responsible for internalizing public health externalities (Alvarez et al.,
2020; Gersovitz, 2011; Gersovitz and Hammer, 2004). These models assume that central governments
are the only relevant actors in pandemic policy design and implementation. Where the roles of non-
state actors are considered, they are typically viewed as passive responders of government policies.
Only a handful of studies pay attention to the proactive role of non-state actors (Bentkowska,
2021; Rayamajhee, 2020; Rayamajhee et al., 2021; Storr et al, 2021) or sub-national (e.g. state and
local) governmental actors (Choutagunta et al., 2021) in pandemic response.

This paper presents an alternative take that views pandemic and viral externalities as nested collective
action problems of varying scales arranged within multiple interdependent and/or overlapping levels.
Within each level and across different levels, various mid- to large-scale efforts from private, public,
and non-governmental actors are critical in solving collective challenges. These efforts include devising
new institutions as well as adapting existing ones to tackle new changing challenges. As the works of
Elinor Ostrom (2009, 2012) show, global externalities and large-scale collective action problems such
as climate change are better framed as nested externalities. Our first contribution is to extend the
Ostromian logic of externalities and institutional diversity to the public health and pandemic debates.
The recent pandemic itself is a result of actions taken by actors at multiple scales. For instance, decisions
within a household as to what forms of preventative measures to adopt, what sources of information to
subscribe to and disseminate, all have small-to-large effects on disease spread and prevention.

Our second contribution is to show that many public health measures, such as social distancing,
mask wearing, and self-monitoring and quarantining, require co-production (Rayamajhee et al.,
2021; Steen and Brandsen, 2020). That is, inputs from both the providers and the intended beneficiar-
ies (citizens) are needed to produce any amount of output (Parks et al., 1981). Although government
can play an important role in promoting the adoption of such measures, they cannot provide them
alone. If inputs from the intended beneficiaries (citizens) are absent, governments face extraordinary
epistemic challenges in gathering relevant information for policymaking (Pennington, 2020). They
also face prohibitive monitoring and sanctioning costs to implement such policies and to ensure
broader compliance (Rayamajhee et al., 2021).

This paper argues that governments are far from being the only relevant centers of authority in
pandemic policy design and implementation. The ‘third sector’ or the civil society, and citizens
more broadly, play a prominent role in crisis response (Rayamajhee et al., 2020). Community groups,
religious associations, and non-profit organizations take on many responsibilities including resolving
coordination problems, providing public and private goods, and rebuilding communities. Social entre-
preneurs, and religious and civic leaders promote cooperative behavior by setting and anchoring

https://doi.org/10.1017/51744137421000795 Published online by Cambridge University Press


https://doi.org/10.1017/S1744137421000795

Journal of Institutional Economics 539

expectations and creating conditions for collective action (Chamlee-Wright and Storr, 2009). Thus,
diverse non-state actors at different levels that hold significant authority are vital to successful pan-
demic response. Using documented cases of co-production during the COVID-19 pandemic from dif-
ferent countries, we show that co-production provides a more useful tool with which to study many
aspects of public health, including most, if not all, preventative measures. Co-production is consistent
with the empirical reality of a multitude of decision-making authorities working in various capacities
to overcome pandemic challenges.

Even though pandemics present global scale challenges, decisions and actions taken by actors at all levels
— from households to global organizations — determine the trajectory of the pandemic. Analyses based on
the assumption of a singular node of authority frequently generate policy recommendations that clash with
regional and local priorities. There is no global organization with the authority to design, implement, and
enforce uniform policies. All that global health organizations can do is to provide recommendations to its
member states. Thus, fighting the pandemic at the global level is handicapped by the lack of global enforce-
ment mechanism. Second, even if the leaders of member states agree on some recommendations, they are
likely to face domestic challenges when implementing them. In democratic states, leaders face political
opposition that can preclude them from implementing policies that are handed down to them by an external
organization. Thus, we advance the notion of polycentricity as a guide to a realistic and empirically consist-
ent theoretical framework with which to analyze pandemic governance.

In section 2, we discuss shortcomings of the social planner approach (SPA) that dominates
pandemic policy analyses. Then, we reframe pandemic response as a nested externalities problem
and describe the advantages of such reframing. In section 3, we describe public health measures in
response to COVID-19 as co-production processes and explore some preliminary evidence. We pro-
vide examples of co-production to illustrate the successes and failures of government policies. In sec-
tion 4, we discuss key institutional implications of reframing pandemic challenges as nested
externalities problem and pandemic response as co-production processes. We argue that polycentricity
offers a better analytical framework to address these challenges. Section 5 reflects upon the political
challenges of encouraging polycentricity and why we usually don’t see more polycentric governance
of large externalities in practice. Section 6 concludes.

2. Reframing pandemic governance as a nested externalities problem
2.1 Shortcomings of the social planner approach

A pandemic is ‘an outbreak of a disease that occurs over a wide geographic area (such as multiple coun-
tries or continents) and typically affects a significant proportion of the population’ (Merriam-Webster,
2021). From a strictly epidemiological perspective, a pandemic is a global health crisis. That is, pandemic
challenges are primarily viewed as health problems of a global scale, which will require ‘combined efforts
of all the countries in the world for the epidemic to ultimately subside’ (Tu et al., 2020). From an eco-
nomic perspective, a pandemic is a global externality challenge: infected individuals engage in activities
that impose negative externalities such as increased infection risks on those with whom they interact
(Bethune and Korinek, 2020). Moreover, non-infected individuals engaging in activities are at an
increased risk of getting infected themselves and thus increase risks for others, thereby creating negative
externalities. Because market mechanisms and avenues for exchanging property rights to internalize
these externalities are absent, economists argue that this provides an adequate justification for govern-
ment intervention into the social and economic lives of individuals.

Both perspectives —pandemic as a global health crisis and as a global externalities problem - are
consistent with the SPA to pandemic response (Alvarez et al., 2020; Gersovitz, 2011; Gersovitz and
Hammer, 2004). SPA models consider pandemic response from the view of a benevolent planner
with the knowledge, tools, and incentives to act expediently to limit the spread of the virus. The plan-
ner, it is assumed, will consider all costs and benefits, and maximize an aggregated social welfare func-
tion by implementing optimal control policy instruments such as quarantines, lockdowns, social
distancing, and curfews whenever necessary. The rationale for this approach comes from the theory
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of market failure advanced by Pigou (1920).” Because market exchanges and decentralized mechan-
isms are unable to internalize the external costs incurred by a third party who is not engaged in
these exchanges, governments are to intervene to correct market failure and increase social welfare
(Medema, 2009). Arrow (1963) was the first to extend these ideas to healthcare. He argued that,
when markets fail to provide optimal medical care, non-market institutions (i.e. governments) have
to fulfill that gap.

Analyzing pandemic externalities from the lens of a social (health) planner has major shortcomings
(Rayamajhee et al., 2021). First, as public choice economists have pointed out, social planners are not
(necessarily) benevolent; they could act in their own self-interest. Like all utility-maximizing consu-
mers, central planners and public sector employees face costs and constraints and respond to private
and political incentives (Buchanan, 1979; Coyne et al., 2021). Thus, planners and public sector
employees allocating public health resources during a pandemic do so in a manner that could reflect
their private interests, not public ones (Leeson and Thompson, 2021). Moreover, public health plan-
ners work within a set of political institutions which can create incentive challenges. They include
budgetary concerns, competition, and conflict among different levels of government, and political
interests of public health officials, which may not align with the goal of optimizing public health pro-
vision (Coyne et al., 2021). These challenges may, at times, incentivize officials to exaggerate certain
aspects of public health concerns whilst downplaying other aspects, thereby resulting in a misalign-
ment of public health policies from their required optimal levels.

The second shortcoming concerns the complexity of pandemic challenges and the limitations of
central planning in dealing with complex challenges (Pennington, 2020). Etiological and epidemio-
logical facts of a pathogen are difficult to establish with precision. For instance, while epidemiologists
can discern general principles that tell us possible infection patterns, they cannot generate precise esti-
mates (Ormerod, 2020). How the pathogen spreads across the population will depend on a vast num-
ber of context-specific factors that scientists and planners cannot access and process. Both formal
(legal, political, and economic) and informal (cultural, religious, and social) institutions shape beliefs,
attitudes, incentives, and behavior (Bentkowska, 2021). The combinatorial possibility of these institu-
tions is immense, and as a result, people’s motivations, aspirations, attitudes, and behaviors are
diverse. Therefore, it is not possible to predict with reasonable certainty whether or not a prescribed
policy to limit the spread of a pathogen will lead to an intended social behavior in a large jurisdiction
(ibid.). Thus, a social (health) planner faces structural challenges in gathering relevant facts and in
designing optimal policy solutions.

Third, even if we ignore the aforementioned problems and assume that all the relevant facts are
available to the planner and that she is able to determine the optimal policy, the planner operating
in the real world faces high, even prohibitive, transaction costs. Rayamajhee et al. (2021) identify sev-
eral transaction costs that can arise when implementing pandemic policies: exclusion/boundary costs,
decision costs, monitoring costs, and sanctioning costs. Exclusion costs are costs of creating boundar-
ies; decision costs are the costs of collective decision-making, monitoring and sanctioning costs are
incurred in designing and implementing mechanisms to track violators and punish them. All these
costs must be overcome to successfully implement any pandemic policies. This requires efforts
from the bottom-up. Without such efforts, these costs can escalate to levels that make implementing
a pandemic policy economically unviable (Bentkowska, 2021). Thus, analysts using the SPA to public
health are likely to exaggerate the ability of a central planner to implement an optimal pandemic policy
from the top-down and underestimate the possibility and consequences of policy blunders.

2.2 Pandemic governance as a nested externalities problem
The framework of nested externalities provides a better foundation to analyze large-scale externality
problems, including global challenges such as pandemics and climate change (Ostrom, 2009, 2012).

%For a deeper dive into the intellectual debates on market failure theory, see Medema (2009).
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Externalities are said to be nested when ‘actions taken within one decision-making unit simultaneously
generate costs or benefits for other units organized at different scales’ (Ostrom, 2012: 356). Viewed this
way, pandemic externalities are a set of nested collective action problems to be overcome by those dir-
ectly involved, instead of an optimal control puzzle to be solved by experts and implemented by a cen-
tral planner. Although an analyst may find it convenient to view global challenges as a singular and
homogenous problem, many global challenges are, in reality, comprised of numerous heterogeneous
externalities nested in multiple levels with significant overlaps between levels (Ostrom, 2009).

Various pandemic challenges, including the limiting of the spread of infectious diseases such as
COVID-19, fit well with the above description of a nested externalities problem. The decisions and
actions taken to limit the spread of the virus at each jurisdictional level — counties, cities, states,
regions, countries, and continents — generate costs and benefits that are transferred to other levels.
How individuals, families, schools, and businesses within a jurisdiction respond to the pandemic gen-
erates externalities to the neighboring jurisdictions. Similarly, policies adopted by a political unit at a
specific jurisdictional level, say a county, matters not only to that unit or level but across other levels.
Unlike the standard treatment of pandemic externality as an optimizing problem - to be solved by a
singular authority through uniform policies - the framework of nested externalities views the problem
as that of solving multilevel collective action problems.

This alternative framing offers several key advantages. First, this approach acknowledges the highly
dispersed nodes of interconnected or autonomous authorities that may be beyond the grip of a central
planner. Infectious diseases do not obey a political boundary enforced by a jurisdictional authority. In
some instances, the scale of externality may be too small for a high-level authority, thereby limiting its
ability to create targeted policies to internalize the externality. In other cases, the scale of externality
may be too large for the authority to effectively internalize it. Thus, the appropriate jurisdictional level
at which to internalize the externality is not fixed. Depending on the organization of administrative
and political units, the existing number of levels may be insufficient to match the scale of externality.
That is, there are scale gaps. To overcome these gaps, effective coordination of different nodes of
authority across administrative and political hierarchies is needed. The SPA ignores the need for
coordination.

The second advantage that the nested externalities framework offers is that it accounts for the cen-
tral role of social capital and informal institutions in solving collective action problems in the context
of crises (Ostrom and Ahn, 2008). When pandemic challenges are viewed, not as optimal control puz-
zles to be solved by an external authority, but as collective action problems to be resolved by those with
skin-in-the-game, the role of social capital becomes critical. The disaster literature documents three
related channels through which social capital fosters collective action: (1) by establishing norms of
compliance, (2) by facilitating transmission of information and knowledge, and (3) by increasing
trust (Chamlee-Wright and Storr, 2011; Rayamajhee and Bohara, 2020). The SPA fails to account
for these mechanisms because it views these problems from the perspective of an outsider (the expert-
planner), who is assumed to possess the social capital - ex nihilo - required to sustain trust and
compliance.

The third advantage that the nested externalities framework offers is that it transcends the sterile
market-state dichotomy (Ostrom, 2010b). While many on-site pandemic externalities — that is, exter-
nalities occurring within a privately owned property or firm - can be addressed by private regulations
within the specific site, market mechanisms and private regulations may not fully address cross-site
externalities (i.e. externalities with spillover effects to neighboring sites and public spaces) (Leeson
and Rouanet, 2021). For instance, infected visitors traveling from one bar to another transport the
viruses with them (thus creating externalities along the way), which cannot be fully internalized by
the other bar owners because of the virus’s long incubation periods. The subsequent bar owners
also lack the information (due to problems of information asymmetries) about the visitors’ histories
and social practices to accurately calculate risks.

On the other hand, for the reasons discussed before, large governments (states) also lack the knowl-
edge and means to internalize externalities from the top down (Ostrom, 2012). With regard to
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pandemic response, government policies meant to guide social behavior are only effective insofar as
citizens trust their authorities (Bentkowska, 2021). Without public trust and mechanisms of self-
monitoring in place, governments face prohibitive monitoring and sanctioning costs to implement
such policies. Thus, pandemic response involves trust-related social challenges that neither markets
nor governments can address fully. Although both markets and the state can play some
trust-enhancing role, much of that role falls outside the domain occupied by markets or the state.
That is, the static market-state dichotomy is characterized by scope gaps (Ostrom, 2005). Informal
and non-state associations, such as churches and clubs, can fill some of these gaps as they have a con-
siderable authority in guiding social behavior (Chamlee-Wright and Storr, 2009, 2011; Rayamajhee
et al., 2020). Moreover, solving collective action problems is less difficult when, for instance, church
leaders and local media influencers work with government officials and private businesses. The
SPA fails to account for the existence and relevance of civil society and informal institutions, and
their co-productive interactions with markets and governments (Ostrom, 1990).

In sum, analyzing pandemic externalities as problems of governing nested externalities at different
scales allows us to avoid the oversimplification that a global solution must be the only way to cope with
global challenges (Ostrom, 2009, 2010a, 2012). The COVID-19 pandemic has made it clear that efforts
at all levels (national, regional, and local levels) and across all sectors (private, public, and the ‘third-
sector’) are needed to address large-scale externality problems. Top-down solutions negotiated at the
global or national level, if not backed up by efforts at the lower levels, will not generate sustainable
solutions (Ostrom, 2012). Collective action problems vary widely across countries, communities,
and cultures. Solutions, therefore, must reflect diverse institutional conditions on the ground
(Ostrom, 2005). Despite this reality, scholars continue to overinvest efforts into monocentric ways
of articulating the problems we face, thus oversimplifying the nature of complex governance challenges
(Thiel et al., 2019). We also showed how the nested externalities framework recognizes that global
challenges cannot have a single all-encompassing solution and require efforts from all sectors and
across all levels.

3. Pandemic response as co-production
3.1 Co-production and public health

The concept of co-production was advanced by scholars at the Workshop in Political Theory and
Policy analysis at Indiana University (the Workshop) to explain the delivery of local public goods
and services (Ostrom et al, 1978; Parks et al, 1981). Elinor Ostrom and her colleagues at the
Workshop conducted extensive studies of local public goods delivery in 1970s and concluded that
effective delivery was possible only when professional providers and service users proportionately con-
tribute necessary inputs (Ostrom, 1996). Thus, they developed co-production theory to explain the
interdependence between the two classes of inputs, which they named regular producer inputs and
consumer producer inputs. Co-production theory suggests that certain goods and services require
inputs from both regular producers and consumer producers for their production and/or provision
(Aligica and Tarko, 2013; Brandsen and Pestoft, 2006; Parks et al., 1981). That is, for the good or
service to have any positive value requires a ‘mixing of the productive efforts’ from both parties (Parks
et al., 1981: 1002). Police services, fire protection, education, and healthcare are common examples.
As some public administration scholars have recently noted, the entire public health policy of social
distancing and other voluntary preventative measures can be viewed as a ‘gigantic co-production pro-
ject’ (e.g. Steen and Brandsen, 2020: 852). Rayamajhee et al. (2021), for instance, argue that no amount
of social distancing can be provided by the government alone if inputs from citizens (‘the beneficiar-
ies’) are missing. Without citizen input, governments face insurmountable epistemic challenges in
gathering relevant information and prohibitive monitoring and sanctioning costs in designing and
implementing any social distancing policies (Pennington, 2020; Rayamajhee et al., 2021). Moreover,
even a benevolent central planner, in the absence of necessary feedback from citizens, faces incentives
and tradeoffs that make it prone to make policy errors (Coyne et al., 2021). Thus, theories that do not
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take co-production seriously are likely to generate predictions that overvalue the competence and abil-
ity of central governments to gather and act upon vital information and undervalue the probability and
consequences of major policy blunders.

3.2 Co-production and pandemics: empirical observations from the COVID-19 pandemic

Some scholars describe COVID-19 challenges as ‘wicked issues’ — defined by high uncertainty, com-
plexity, and severity (Head and Alford, 2015; Steen and Brandsen, 2020). Others describe them as
complex phenomena, where ‘elements that make up a greater whole do not interact in a linear fashion
and where the number of elements and the character of their interaction is too vast for them to be
comprehended by scientific observers’ (Pennington, 2020: 204). Although expedient and authoritative
actions by a central authority may be needed in limited arenas (e.g. Park and Chung, 2021), lasting
solutions to ‘wicked issues’ or ‘complex phenomena’ such as pandemics must reconcile conflicting
value systems and perspectives of multiple parties. Governments thus cannot address complex chal-
lenges alone, no matter how efficient their bureaucratic apparatuses are. Citizen inputs are essential
in governing pandemic externalities.

Rayamajhee et al. (2021) analyze in depth the co-production of social distancing during the
COVID-19 pandemic. They argue that draconian measures such as severe restrictions and lockdowns
ignore the co-productive nature of social distancing. Thus, such measures are unlikely to generate
long-term success, despite the possibility of short-term uptick in compliance rates. Instead, they
emphasize the importance of non-coercive measures such as strengthening existing informal mechan-
isms for mutual monitoring and sanctioning to encourage long-term cooperation. Such mechanisms
better reflect the diversity of value systems and perspectives and are thus better able to generate a
shared understanding of risks and mitigation measures. Head and Alford (2015) also argue that a
shared understanding of the problem definition and solutions must be generated through discussion
and contestation processes. Often, these processes themselves are more important than the details of
final policy proposal, as they serve important validation and legitimization roles. An ‘optimal’ solution
generated in an institutional vacuum that bypasses such processes cannot be considered to be vali-
dated, regardless of their scientific merit. So, they are unlikely to be accepted widely (Bentkowska,
2021; Ostrom, 2000).

In practice, co-production of public health is ubiquitous during the COVID-19 pandemic, even
though economists and social scientists have been slow to acknowledge it. For example, in the
United States, both federal and state governments have actively sought public participation and
cooperation from non-profit organizations and for-profit businesses in limiting the spread of the
virus. Citizens, in turn, have responded by limiting in-person gatherings and finding innovative
ways to retain some sense of ‘normalcy’ during the pandemic. In many instances, community mem-
bers have adapted their networks to meet new collective needs. There is recent empirical evidence sup-
porting these insights. Storr et al. (2021), for instance, document the formation of socially isolated
learning ‘pods’ in Seattle, Washington to provide kids with in-person instruction and socialization
opportunities, whilst also providing a form of local governance amid the pandemic. Within these
pods, close-knit families in a local neighborhood come together to share childcare responsibilities
so that it reduces burden for individual families while maintaining social distancing and sanitary
guidelines. Although the creation of ‘pods’ are private family-based efforts to minimize costs of ser-
vices, they complement and benefit from government policies such as public health messaging and
social distancing guidelines. Thus, the co-production of social distancing is made possible by private
inputs (creation of ‘pods’) and government inputs (public health messaging and social distancing
guidelines).

Shi et al. (2020) study the role of non-profit organizations serving the homeless population in
Dallas, Texas during the COVID-19 pandemic. They find that non-profit organizations adopted
innovative and creative methods to ensure continuity in service delivery in the face of severe disrup-
tions and ambiguity caused by the pandemic. A Dallas area non-profit that provides shelter to
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individuals experiencing homelessness worked closely with the city of Dallas to overcome housing
shortages caused by social distancing mandates. The non-profit reached out to the city government
to advise a solution: to open a convention center which remained unused due to a ban on large social
events for shelter purposes. The authorities accepted their recommendation. Although the city had the
physical infrastructure (the building), they were unable to hire and train professional staff to take care
of the population. The non-profit organization stepped in to fulfill that need and helped to provide the
needed services. In this case, an effective response was co-produced by a direct mixing of inputs from a
non-profit organization (professional staff and management) and government authorities (convention
center operated by the city).

Cheng et al. (2020) examine how public sector leaders coordinated with community-based organi-
zations (CBOs) in Zhejiang, China to contain the COVID-19 pandemic. Although the dominant
media narrative attributes Zhejiang’s success to provincial government’s expedient response, CBOs
occupied the center stage in the province’s COVID-19 response. Over 34,000 CBOs mobilized
about 2.8 million volunteers to perform vital tasks such as tracing the source and spread of
COVID-19, collecting donations and necessary supplies, assisting businesses to resume production
of vital supplies, and preparing and providing meals to those in quarantine. Local governments com-
plemented CBOs efforts by pooling strengths and providing resources to the most affected areas. They
also assisted university researchers to obtain resources, technology, and access necessary to generate
new knowledge that could inform pandemic response. The authors warn that solely crediting the cen-
tral government for Zhejiang’s success is both dangerous and misleading. They emphasize that the
success should be attributed to the ways CBOs worked with local governments to co-produce effective
COVID-19 response.

In contrast, Brazil provides an illustrative case where the federal government did not fulfill its
co-productive role in COVID-19 response. Instead, Brazilian President Jair Bolsonaro dismissed
COVID-19 as a ‘gripezinha’ (little flu), discouraged the population from getting vaccinated, and
launched an attack on the scientific community for communicating about the pandemic (Hallal,
2021). As Ramirez de la Cruz et al. (2020) note, although intermunicipal collaboration was widespread
in Brazil, there was a lack of cooperation and support from high-level authorities. It comes as no sur-
prise to many that 345,000° Brazilians have died of COVID-19, second only to the United States
(Spring and Ricardo, 2021). Brazil, alongside India, has been considered as one of the worst examples
of governmental response to the pandemic, where central authorities have deliberately disregarded sci-
entific advice, disseminated false information, and/or withheld data and vital information from scien-
tists and researchers (Nature Editorial, 2021).

Despite national-level policy blunders, there were some successful co-production efforts at the local
level in Brazil. Many small municipalities relied on previous partnerships to pull resources to respond
to the pandemic. For example, Santa Catarina Inter-federative Consortium (CINCATARINA), a con-
sortium of 109 associated municipalities, created a common platform called PANEL COVID-19 (the
panel) to provide support to member municipalities. In response to the dismissive policies and mes-
saging by the federal government, CINCATARINA mobilized the local assets of its member munici-
palities to disseminate accurate information about the risks and prevention measures based on the
available scientific knowledge. The panel facilitated effective communication between public author-
ities, private businesses, and philanthropic entities to ensure that the products, services, and supplies
needed for the prevention and treatment of COVID-19 are readily available. Although there are empir-
ical hurdles to isolating and quantifying the impacts of CINCATARINA’s role in limiting the spread of
the virus, one noticeable result is an increased collaboration between private suppliers of local agencies
to identify people’s needs and ensure timely supply (Ramirez de la Cruz et al., 2020).

The documented success stories such as the ones reviewed above almost always entail effective
co-production between governments, non-profit organizations, businesses, voluntary associations,

*Reported on April 8, 2021. With the daily record of about 4,249 deaths, this number is likely to rise by the time of
publication.
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and private citizens. The corollary is also worth emphasizing: governance failures can be attributed, at
least in part, to the lack of complementarity between government policies and citizens’ efforts and to
the disregard for institutional diversity and informal institutions (Bentkowska, 2021; Rayamajhee et al.,
2021). Although co-production does not guarantee success, as evident in Brazil, its absence or disre-
gard, certainly leads to failure. Where governance efforts by voluntary associations, local authorities,
and the scientific community are met with hostility and dismissal by central authorities, devastation
and tragedy are likely to follow (Ostrom, 1990).

3.3 Conditions for successful co-production: Complementarity of inputs for co-governance

In evaluating the conditions necessary for successful citizen co-production to occur, it is important to
consider the type of relationships between inputs from the two co-producers - citizens and govern-
ments. Co-production is feasible when either of the two types of relationships exist between regular
producer inputs and consumer producer inputs: substitutable and complementary (Aligica and
Tarko, 2013; Parks et al., 1981). The two classes of inputs are said to be substitutable if a one unit
of regular producer input (with marginal productivity a) can be replaced by an a/b unit of consumer
producer input (with marginal productivity b) without affecting the quantity of output produced. For
example, residential garbage collection is a service (output) where the inputs from households and
municipal garbage collection agency are substitutable. A resident may choose to not accept the service
from the agency and instead take garbage to the drop site herself. This will require replacing all regular
producer inputs with consumer producer inputs. However, the inputs are said to be complementary,
or interdependent, when no output can be produced without both types of inputs. The production of
education is an example where inputs from both teacher and student are essential (Parks et al., 1981).

In the case of pandemic governance, many preventative measures including social distancing
require both substitutive and complementary inputs from providers (governments) and beneficiaries
(citizens) (Rayamajhee et al, 2021). In theory, social distancing can be produced by citizens alone,
whereas governments, no matter how efficient their bureaucratic apparatuses are, cannot produce it
alone. In practice, however, social distancing may require a mixing of both government and citizen
inputs (Steen and Brandsen, 2020). That is because, for social distancing to have any tangible effect
in limiting the spread of the virus requires solving collective action problems at different levels.
This in turn requires an effective coordinating and information-dissemination role, which can be
provided by governments. Thus, successful co-production of many preventative measures during a
pandemic requires complementarity of co-producer inputs.

The role of social capital and public trust is also pivotal to ensuring complementarity between gov-
ernment and citizen inputs. For instance, as Rayamajhee et al. (2021) note in their analysis of social
distancing, strong social capital allows for mechanisms of mutual monitoring and sanctioning to
co-exist with government policies. Moreover, where public trust is high, citizens can form reliable
expectations that government officials will reciprocate and complement citizen inputs. In an institu-
tional environment characterized by high social capital and public trust, individuals, families, local
communities, and businesses can foster new forms of social capital or dynamically reconfigure old
forms of social capital to overcome new collective dilemmas (Storr et al., 2021). Local governments
can thus provide complementary inputs by validating informal mechanisms and coordinating with
higher level government authorities (Ostrom, 2000).

However, where social capital is weak and self-commitment is lacking, costs of monitoring and sanction-
ing can rise to prohibitive levels (Ostrom, 1990). This can provide justification for the role of government to
impose measures to ensure compliance, given that the costs of non-compliance spill over to neighboring
territories. Even when such measures are unavoidable, the type of inputs governments use to fulfill this
role are critical. If government inputs comprise of stringent measures such as military intervention, mass
surveillance, and harsh penalties, - i.e. inputs that are substitutes for informal mechanisms of mutual mon-
itoring and sanctioning — they can crowd out or displace voluntary efforts in the long run (Ostrom, 2000).
Even in the short run, such measures can exacerbate pandemic denialism and vaccine skepticism. These
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challenges cannot be sustainably addressed by using draconian methods. Instead, focus should be directed
toward increasing public trust and fighting misinformation through trusted channels.

If governments employ measures that are complementary to citizen engagement — such as
compiling and disseminating accurate information and providing reliable public health guidelines
based on the available knowledge - they are likely to increase long-term compliance rates and
complement the efforts of informal institutions (Bentkowska, 2021). To conclude, the concept of
co-production provides a more useful tool with which to study many aspects of pandemic governance,
including most, if not all, preventative measures. The concept is particularly relevant for studying
pandemic response in democratic regimes, where nodes of authorities are dispersed, and citizens
possess certain inalienable rights and autonomy.

4. Implications for institutional analysis: toward a polycentric approach

Interpreting a pandemic as a nested externalities challenge and pandemic responses as co-production
processes has some direct implications for policy analysis. First, because many pandemic responses
comprise of private efforts by citizens, businesses, independent organizations, and informal associa-
tions, policy analysts must consider the role of non-governmental actors and informal institutions
in pandemic response. This entails viewing many aspects of pandemic response as emergent and
cooperative phenomena with dispersed nodes of authorities. Although governments play a pivotal
informative and catalytic role in pandemic response, they are far from being the only relevant actors
for pandemic policy design and implementation. Therefore, analysts must account for all other rele-
vant actors who participate in pandemic response in various capacities. This means taking institutional
diversity and non-market decision-making seriously in the analysis of pandemic governance.

Second, policy analysts must evaluate whether a given government policy complements or crowds
outs co-production efforts by non-governmental actors at the microlevel. Local actors, both govern-
mental and non-governmental, are better equipped with the knowledge, tools, and community ties
to design and implement policies that address local idiosyncrasies (Ostrom, 1990; Rayamajhee
et al., 2020). Uniform solutions from the top down simply cannot motivate the same level of trust
and complementarity and may instead crowd out citizens’ involvement at the local level (Ostrom,
2000). Such solutions, even those with scientific merit, are likely to be deemed illegitimate, resulting
in non-compliance, or worse, resentment and retaliation (Rayamajhee et al., 2021). Moreover, analysts
must also consider how policies by the central government influence incentives for local governmental
actors. Local governments may be less willing to expend their limited resources when they expect
higher level authorities to intervene. Worse yet, top-down efforts, if perceived as coercive, can
engender retaliatory or perverse effects at the lower levels.

Third, analysts must consider institutional adaptability and flexibility as key policy evaluation cri-
teria. A pandemic situation is in the state of constant flux. Hotspots change over time and across geo-
graphical areas. City A could have low case counts at the same time when City X is experiencing an
outbreak. Therefore, policy analysts must consider whether a given policy allows non-governmental
and local governmental actors to adopt flexible strategies that account for differences in severity
and economic tradeoffs across locations and overtime. Moreover, if the only policy adopted is at
the national or global scale, citizens, firms, and organizations in distant places will have a hard
time trusting that their interests are adequately considered. It is unlikely that a small group of expert-
planners can account for diverse interests. Thus, in evaluating a given policy intended to limit the
spread of pathogens, an analyst must consider how well a given policy allows stakeholders to adjust
their strategies to address evolving challenges.

Finally, although the focus of this paper is on the policy analysis and institutional framework rather
than the specifics of the policy itself, our characterization of pandemic challenges as multi-level nested
externalities problems means that there is no single enforcement mechanism to combat the pandemic.
In other words, there is no panacea (Ostrom, 2005). Pandemic policy design and enforcement thus
require configural approaches to overcome different transaction costs and match diverse context-
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specific challenges across the nested levels. Consider exclusion/boundary costs involved in enforcing
pandemic policies (Rayamajhee et al., 2021).

The extent to which citizens trust their political institutions is critical to determining the appropri-
ate enforcement boundaries and estimating boundary costs. For example, if national or provincial
authorities are unable to garner enough citizen trust needed to effectively enforce social distancing
measures, policymakers must explore configural approaches that empower local governments, non-
state actors, or private enterprises to minimize boundary costs. If informal institutional solutions by
church organizations and civic associations are better equipped to promote public trust and encourage
citizen participation, their jurisdictions are more relevant to analyzing and enforcing pandemic pol-
icies.* Hence, the major takeaway is that policy analyses built on the presumption of a singular
node of authority are likely to derive policy recommendations that do not match the scale and the
complexity of the externality they aim to internalize or the collective action problems they intend
to resolve (Ostrom, 2010a). A more decentralized, polycentric, and adjustable policy framework
that does not assume away diversity and heterogeneity is warranted.

4.1 Toward a polycentric approach to pandemic governance

A polycentric approach to policy analysis offers an alternative analytical framework that accounts for
both the nestedness of externalities and co-production processes — features that are characteristic of the
real world, but typically ignored by scholars (Ostrom, 2005). It is important to distinguish between a
polycentric system and a polycentric approach to policy analysis. A system of governmental units is
said to be polycentric if it comprises of numerous independent decision-making centers that may
enter into formal and informal contractual relationships to achieve specific goals (Ostrom et al,
1961). A variety of governance types can be considered as being polycentric (Thiel et al, 2019).
Even a strictly hierarchical system usually comprises of parts that have some polycentric features.
Whereas, polycentric analysis refers to examining governance situations through the lens of polycen-
tricity — that is, polycentric analysis means ‘seeing polycentrically’ (Blomquist and Schréder, 2019).

Unlike the hierarchical approach commonly adopted in pandemic policy analyses, the polycentric
approach accounts for the nestedness of pandemic externalities within multiple governmental units.
Each governmental unit at the micro- and meso-levels must take into account the challenges facing
other governmental units (across micro-, meso-, and macro-levels) and the policies and actions
they adopt. Thus, when analyzing policies from a polycentric perspective, relationships between gov-
ernmental units — competitive, cooperative, or mixed — become pivotal. Accounting for these relation-
ships is crucial because decisions made in real world, especially those pertaining to infectious disease
externalities, do not occur in isolation. Moreover, private enterprises, government agencies, and non-
profit organizations often operate across different governmental jurisdictions and share overlapping
goals (Ostrom et al., 1961). Through these overlapping roles, they develop experience, expertise,
and partnerships that can be crucial in pandemic response. Contrary to the Pigouvian SPA, the poly-
centric framework offers enough flexibility to incorporate these overlapping roles and relationships.

Another advantage that the polycentric framework offers is the flexibility of the level of analysis
(Ostrom, 2005). Pandemic externalities vary widely in types and scales. Higher rates of infection,
deaths, and hospitalizations in one location can affect neighboring locations. Reduction in business
operations and government revenue in one jurisdiction also affects neighboring jurisdictions. Media
reaction to pandemics in a specific area can affect other areas. But the scale of each of these external-
ities will likely be different. For instance, economic externalities can be more geographically limited
than epidemiological externalities, at least in the short run. Moreover, the scale of the externality
depends largely on where groups or cities are on the infection curve, which changes continuously
(Kiichenhoff et al., 2021).

*To see at depth possible bottom-up enforcement and monitoring mechanisms amid a pandemic consult: Leeson and
Rouanet (2021), Storr et al. (2021), and Cai et al. (2021).
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Thus, the unit at which the externality can be optimally internalized is likely to vary depending on
the specific externality being considered and its scale at a given time (Ostrom et al., 1961). An analyst
focusing on a fixed level to design policies will thus come up with rigid recommendations that either
do too much or do too little. On the other hand, an analyst using the polycentric approach is not tied
to a specific level of analysis. In fact, one of the central strengths of the polycentric approach is that it
allows a researcher to zoom-in or zoom-out to different levels depending on the scale of externalities
and the dynamics of existing formal and informal institutions (Ostrom, 2005).” By regularly revising
and adjusting the level of analysis, the analyst is likely to generate more nuanced policy recommenda-
tions that better match the scale of externality at hand and better fit the challenges facing communities
on the ground.

4.2 Institutional fragilities and polycentricity

Scholars have noted that the lack of effective central authority can pose coordination challenges
and management problems that add difficulties in implementing health policies, particularly in
fragile states (Lieberman, 2011). Additionally, when nation states lack legitimacy and contract enforce-
ment mechanisms are weak, contracting parties (governmental and non-governmental actors and
agencies) do not have a recourse to address a breach in an agreement. That can lead to contract break-
down situations where exchange relationships cannot function (Williamson, 2002). In such cases, an
outside entity such as a donor agency may find polycentric approach to be more burdensome than
direct top-down intervention (Lieberman, 2011). Moreover, the presence of overlapping roles can
incentivize government actors to free ride on the efforts of non-governmental actors or blame them
for inefficiencies and failures. This is particularly problematic in developing counties with less
accountable political systems, but it can also generate substantial costs in societies that have better
state capacities.

A multitude of governance regimes qualify as polycentric (Blomquist and Schréder, 2019). Even
totalitarian systems incorporate many polycentric features such as overlapping, semi-autonomous
internal policing for the purpose of strengthening the central authority’s political power (Thiel
et al., 2019). It comes as no surprise, therefore, that polycentricity characterizes the governance of
infectious diseases in many countries, including those that handle infectious diseases poorly
(Lieberman, 2011). We leave aside the normative and economic rationale for advancing polycentric
systems to other scholars (see Thiel et al., 2019). However, given that governance regimes with mul-
tiple, semi-autonomous nodes of authority with overlapping roles are ubiquitous, we argue that pan-
demic policy analysis should take polycentricity seriously.

Ultimately, analyzing pandemic challenges polycentrically does not mean simply classifying a given
system as more or less polycentric with the goal of recommending more or less polycentric governance
to address a given challenge (Blomquist and Schroder, 2019). Polycentric order emerges; it cannot be
planned or replicated based on an a priori design (ibid.: 45). Polycentricity thus presents an analyst
with constraints she must work with: it is not a mechanical lever she can manipulate to achieve specific
policy goals (Ostrom, 1990). Thus, instead of deriving an abstract model of polycentricity from which
to empirically analyze a case, the analyst must consider carefully different decision-making centers,
their functions, capacities, and overlaps, their relationships (interdependent or independent, formal
or informal) and histories, and various ways in which different centers coordinate (Blomquist and
Schroder, 2019: 46-56). Policies that ignore these features are sure to encounter frictions, higher deci-
sion costs, scale-mismatches, and delays during implementation. This partly explains why external
agencies including global-health organizations often experience unexpected difficulties in implement-
ing policies to control the spread of infectious diseases.

>The Institutional Analysis and Development (IAD) framework can be used for this purpose (Ostrom, 2005: chapters 1
and 2).
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5. Why do we not see more polycentric governance in practice?

Even though pandemic governance can be provided more efficiently through a polycentric approach,
consolidationist tendencies dominate public discourse and policymaking (Bagus et al., 2021; Gleifiner
et al., 2021; Leeson and Thompson, 2021). Given this discrepancy, it is important to reflect on possible
reasons as to why we observe pressures from governments and the public alike to implement mono-
centric policy solutions.

One plausible explanation is that the urgency and scale of pandemic challenges incentivize policy-
makers and the public to seek for a singular expedient solution - deus ex machina to make the crisis go
away at once. This temptation leads policymakers to propose simple, monocentric solutions to com-
plex problems (Ostrom, 2010a). As Ostrom (2012) notes, policymakers, particularly in the higher
echelons of governments, tend to conceptualize large-scale externalities in a simple way and assume
that they are homogeneous and global (or national). Concomitantly, scholars investigating and advo-
cating for monocentric solutions provide scientific validation and public justification to implement
consolidationist policies. They argue that consolidation removes redundancy and expedites efficient
solutions (Ostrom et al., 1961). Gleifiner et al. (2021) report that a similar rationale was used to advo-
cate for centralization of vaccine procurement and distribution in the European Union (EU). A popu-
lar argument was that the EU, as a singular organization rather than dispersed individual nations,
would be in a better negotiating position and would be able to distribute vaccines more efficiently.
In reality, however, centralization led to immense coordination challenges, bad policy decisions, mis-
allocations, and poor vaccine supply in Germany, as well as other logistic problems (ibid.:10).

A second reason is that policymakers and public health professionals could be motivated by private
interests, not public ones (Coyne et al., 2021; Leeson and Thompson, 2021). Public choice literature on
public health points out that agents in the public sector find it beneficial to maximize the domain of
the public health sector and increase control of public health resources (Daumann and Follert, 2020;
Leeson and Thompson, 2021). The polycentric approach entails rescinding of central control of public
health resources, which is inconsistent with the private interests of public officials individually and
public departments as a collective that stand to benefit from consolidation. Moreover, various interest
groups seeking rents for their members engage in lobbying efforts to influence political actors to
increase public spending, which results in more public spending and consolidation of the public health
sector (Daumann and Follert, 2020). Thus, strong institutional and political pressures toward mono-
centric control of public health resources exist, which can undermine polycentric solutions.

Moreover, two polar predispositions are pervasive during a pandemic, both of which present add-
itional hurdles to polycentric governance. On the one end of the spectrum, pandemic denialism and
vaccine skepticism are widespread. Those in favor of consolidation thus claim that decentralized alter-
natives are idealistic when a significant subpopulation is in denial. On the other end of the spectrum
are those engulfed in mass hysteria (Bagus et al., 2021). A relevant facet could be related with the ‘pol-
itical economy of mass hysteria’ in the face of opacity and health uncertainty (ibid.). Mass and social
media allow threats to be exaggerated and transmitted across populations, thus creating a strong
demand for swift and forceful action by central governments to squelch any perceived threat. Thus,
it is plausible that mass hysteria, exacerbated by digital platforms and polarized mass media, could
lead to policy failures which persistently favored top-down and centralist solutions. Policymakers
who push for immediate action are favored over those who advocate for deliberative policy decisions,
even though the former is more likely to result in policy blunders and adverse consequences.
Consequently, polycentric governance faces significant resistance from the public and their represen-
tatives alike.

6. Concluding remarks

The scope of this paper has been to point out an alternative-institutionalist way forward to intellec-
tually grapple with pandemics as nested externalities. The approach we put forth in this essay recog-
nizes that one cannot design an optimal system in advance and make it work for complex externality
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challenges that change from one moment to another. We showed that pandemics present nested exter-
nalities challenges that require multilevel solutions by a wide variety of actors endowed with different
strengths and resources. Pandemic challenges manifest differently across different sub-populations and
interact with existing social and economic problems, taking even diverse forms. The Pigouvian public
policy enacted by a single governing authority for an entire nation imposes fixed problem definitions
and institutionally rigid assumptions to issues that require heterogeneous and nested solutions. Thus,
it has the effect of generating policy mismatches and inefficiencies due to the rigidities imposed from
the top down. Moreover, imposing fixed and large-scale solutions to nested problems can engender a
sense of illegitimacy, which results in citizens’ outrage and retaliation in the form of non-compliance,
protests, and civil unrest.

Rules designed by communities and actions led by members of the same communities are more
likely to succeed in cultivating co-production than rules and initiatives by outsiders (Ostrom,
2000). Because it is crucial to get locals to participate in governance efforts to contain the spread of
the virus, the net effect of a policy enacted to motivate social behavior conducive to virus containment
depends upon how well it incentivizes cooperation between officials and citizens. Since this kind of
cooperation will be easiest among groups with strong social ties, policies that are built on social capital
are more likely to address local challenges than measures implemented from the top down
(Rayamajhee, 2020; Rayamajhee and Bohara, 2020; Rayamajhee and Paniagua, 2021).

Thus, the relevant governmental or administrative level for policy analysis is where co-production is
technically feasible and economically efficient; that is, where inputs from governments combined with
inputs from citizens can lead to effective policy design and cost-effective implementation. This level is
likely to vary widely depending on the nature of collective action problems at hand and context-specific
factors. Thus, the Pigouvian SPA cannot justifiably incorporate the notion of co-production in policy
analysis because it presumes a static national of global level of analysis for welfare maximization whereas
co-production is inherently heterogeneous and dynamic. What we have attempted to establish is that
pandemic policy analysis requires an adaptive framework that is not tied to a rigid level of analysis.

To conclude, this article has pointed that a productive way forward toward governing pandemics
and other global externalities is to move away from Pigouvian models of optimal policy calculation
- based on false assumptions about the role of actors at the lower levels — and instead invest intellec-
tual efforts toward polycentric analyses that take co-production and institutional diversity seriously. To
generalize more broadly, the central goal of public policies should be, in Elinor Ostrom’s words, ‘to
facilitate the development of institutions that bring out the best in humans’ (Ostrom, 2010b). Thus,
policy researchers investigating pandemic governance should ask how diverse, polycentric institutions
operating at multiple scales can learn from their diverse and shared experiences, adapt to new chal-
lenges, innovate, and achieve sustainable outcomes for themselves. We have indicated that this
novel institutional research agenda for analyzing large-scale externalities is worth pursuing.
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