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Abstract

Spillovers among jurisdictions are ubiquitous and likely to increase with in-
creasing population and consumption, so the centralization or decentraliza-
tion of environmental governance is of pressing concern in a world of tightly
linked socio-ecological systems. Spillovers play a key role in federalism anal-
ysis because they tend to reduce benefits from decentralization. Laboratory
federalism, a common rationale for decentralization, has not proven suc-
cessful as a model of local policy innovation. Given a national policy toward
a public good, differences in preferences across jurisdictions may push na-
tional policy toward a quantity instrument rather than a tax instrument. Fi-
nally, the lack of interaction between environmental federalism analysis and
studies of adaptive governance and linked complex adaptive systems leaves
both literatures incomplete. The increasing urgency of global sustainability
issues argues for linking insights from environmental federalism with the
literature on linked socio-ecological complex adaptive systems.
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INTRODUCTION

The closed economy of the future might similarly be called the “spaceman” economy, in which the
earth has become a single spaceship, without unlimited reservoirs of anything. (Boulding 1966, p. 8)

Federalism as an academic discipline studies how multilevel political jurisdictions interact, both
vertically and horizontally. Environmental federalism shifts and expands the focus by concen-
trating on environmental goods, which are related to ecosystem services. This shift necessarily
expands the inquiry to include investigation of how ecosystem services respond to changes in
resource management by human governance institutions. Fiscal federalism focuses on tax and
expenditure policies for providing potentially underprovided goods such as education, trans-
portation, public safety, and local environmental goods. Environmental federalism tends to focus
on valuable, but incompletely owned, natural resources such as air, water, wildlife, and natural
aesthetics.

Governance institutions are necessarily embedded in the nested structure of political jurisdic-
tions, from international treaty organizations to national governments to provinces to towns. I
emphasize the political nature of these jurisdictions because political decision making is an in-
escapable property of human institutions. In turn, human institutions and their web of political
and individual decisions are necessarily linked to the system of ecosystem services that supports
human survival and ability to thrive.

Human and ecological systems are intrinsically linked, complex adaptive systems (Arrow et al.
2014, Carpenter et al. 2012). Environmental factors have always played a role in the evolution of
human institutions, including the structure of political governance, and there is every reason to
believe that the increasing human population will increase the intensity of the interaction among
these systems (Diamond 1997). While both systems are adaptive, human social systems are distinct,
in that humans can reflect on the structure of their institutions and assess how these may affect
future outcomes. Within the constraints of political decision making, humans may actively choose
among various pathways.

A growing literature on adaptability and resiliency of human institutions has begun to explore
the links between variations in ecosystems and responses by human institutions (Folke et al. 2005).
Much of this literature explores the nature of local responses to ecological changes to understand
how different organization arrangements affect institutional responsiveness. There are numer-
ous links between this adaptation literature and the explicitly economic treatment of local and
polycentric governance of common pool resources (Folke et al. 2005, Ostrom 1990).

Human responses to ecosystem changes must always occur through political and economic
institutions (Agrawal 2003b). As concerns mount over the sustainability of current patterns of re-
source use and ecological services (Centeno et al. 2015), it is increasingly important to forge a
link between our understanding of environmental change and our understanding of how human
institutions respond, not only at the local level, but through the hierarchical chain of nested juris-
dictions that characterize all human governance institutions. We do not know what adaptive policy
responses are feasible or are likely to occur unless we understand the existing structure of decision
and control along with how we might adjust existing institutions to improve their adaptability
(McCann 2013).

A jurisdiction is a geographic extent over which some set of resources are managed by a public
governance institution, with a generic output that we might call governance, the institutional
framework for allocation of resources (North 1990). Jurisdictions have a set of characteristics:

m Physical boundaries
m Culture: ethnic history, social capital, uniformity of preferences
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m Institutions: legal system, public decision making, education
m Nestedness: level in relation to other jurisdictions
m Local resource attributes

Environmental resources do not generally coincide with jurisdictional boundaries, and the var-
ious ecosystem services relevant to a locality, such as air, water, and wildlife, interact in complex
ways that span multiple jurisdictions (Wilson 2003). Another important characteristic of localities
is that, whatever their level, they tend to encompass communities sharing some common identity
and a variety of social ties.

The central question in federalism studies is about the consequences and advisability of assign-
ing various governance tasks to national governments or to their nested, relatively fixed, general-
purpose governance subjurisdictions such as states, provinces, counties, and cities. There are also
many special-function subjurisdictions' that may not nest neatly within the existing general-
purpose jurisdictions. A few common examples include multicommunity planning districts, re-
gional waste management authorities, interstate pollution control compacts, and watershed man-
agement compacts.

There is an essential tension between the merits of decentralized and centralized assignment
of governance responsibilities (Treisman 2007). Small jurisdictions are thought to more closely
match local preferences and to have more immediate connections between revenues and expen-
ditures. Larger jurisdictions, on the other hand, can help solve problems of scope, scale, and
spillovers (Agrawal 2003a, Ahmad & Brosio 2008). Treisman (2007) provides a very thorough
catalog and analysis of the various issues and the available empirical evidence for and against vari-
ous levels of centralization and decentralization. He concludes that, owing to the many conflicting
influences, there is little in the way of general guidance from the literature about the appropriate
assignment of governance functions to particular jurisdiction levels.

In what follows, I elaborate on two key themes. First, some of the perceived advantages of
decentralized authority may not hold up well on examining the specific circumstances of given
cases. This is especially true in the case of spillovers among jurisdictions. Except under strong
conditions on transaction costs, environmental spillovers weaken the case for decentralization of
authority. Second, the growing literature on complex, adaptive socio-ecological systems adds an
important dimension to the traditional environmental federalism approach. Increased population
and environmental pressures will tend to increase the environmental spillovers among jurisdic-
tions, which would seem to argue for less decentralization. But there are cases where the resilience
of complex adaptive systems is improved by modularization (or decentralization) of adaptive
units. As yet, we have little research to help resolve this tension. Improving the integration of
the environmental federalism and complex adaptive systems models is an important area for future
research.

In the next section, I focus on a specific piece of the puzzle: the question of policy trade-offs
in the presence of spillovers of public goods between jurisdictions, in particular, when there are
large differences in the valuation of those goods by the voters in the jurisdictions.” Throughout
this review, the term public good is taken to mean any valued resource that is nonrival and nonex-
cludable. For my purposes here, a public nuisance (or public bad) can be seen as simply a public
good with a negative value.

!Berry (2009) provides an analysis of the effects of multilevel governments.
?For reviews of the empirical literature in environmental federalism, see Millimet (2014) and Dijkstra &
Fredriksson (2010).
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SPILLOVERS
Services in a Single Jurisdiction

To explore the question of spillovers between jurisdictions, we start with the public goods provision
problem in a single, lower-level jurisdiction. Local residents have preferences concerning the level
of supply of a purely local public good and have the opportunity to vote for politicians offering
to provide various levels of that good. If the community is unanimous and well informed (Boffa
etal. 2016) about the policy, then it s likely that local decisions over the supply of the public good
will closely match those of all voters. If there is a distribution of opinion in the community, then
we assume for simplicity that preferences are single peaked, and the voting mechanism pushes the
outcome toward the preferences of the median voter.?

Even with single-peaked preferences, where the median voter’s preferences set local policy, the
wider the range of preferences of all voters, the further the actual policy decision will be from the
preferences for the level of public goods of many individual residents. For a pure public good, it
is not feasible to differentiate the supply of the good among residents. If it were possible, then the
locality could better match preferences by targeting different levels of good to different voters,
but such differentiation may be quite costly (Berry 2009).

Uniform preferences toward the public good within a jurisdiction will lead to a close matching
of policy to preferences. The local politician responds to the median voter, who is similar to all the
other voters. Conversely, the greater the differences, the further the preferences of many voters
will be from the median voter’s preferences.

One key lesson from the federalism literature is that the possibility of closely matching tax
payments to the value of benefits received, benefits taxation, is an important advantage of having
jurisdictions where everyone has similar preferences toward public goods (Fischel 2001, Nechyba
2001, Zodrow 2001).* If preferences are not relatively uniform, then it is less likely that a locality
can use benefits financing. From a politician’s point of view, having voters who all share similar
preferences for public goods makes providing the desired level of public services consistent with
the desire for reelection (Lockwood 2008). More diffuse preferences make it more likely that the
disaffected (whose costs and benefits do not match) might move elsewhere or work to defeat the
incumbent.

Spillovers Among Jurisdictions

Next we consider the case of public goods spillovers among jurisdictions. Not only are spillovers
ubiquitous, but we have both persuasive theory and considerable evidence that localities place a
lower value on effects in other jurisdictions than on local effects (Fell & Kaffine 2014, Lipscomb &
Mobarak 2016, Sigman 2002). This unsurprising result implies that, in the presence of spillovers,
matching local policies to local preferences will result in underinvestment in public goods span-
ning many jurisdictions.’

One possible response to the presence of spillovers is to form a new subjurisdiction that
encompasses the spillover. Berry (2009) studied 13,500 school districts and 35,000 nonschool
special districts in the United States.® Nonschool special district services include a wide variety

3This assumption is somewhat restrictive but quite satisfactory for our purposes here (Inman 1985).

4Bird & Slack (2014) refer to this link between local choice and local financial consequences as a Wicksellian
connection.

SEven this seemingly common-sense result has its exceptions (Koethenbuerger 2008).

%Taking this idea to its logical extreme, Eichenberger & Frey (2008) propose a free-wheeling dynamic system
of “functional, overlapping and competing jurisdictions” for providing very specific individual public goods
and services.

Shobe



Annu. Rev. Resour. Econ. 2020.12:259-279. Downloaded from www.annuareviews.org

by shobe@virginia.edu on 12/20/20. For personal use only.

of services covering water supply, waste, transportation, wildlife, parks, and many more. Berry
provides a comprehensive evaluation of how the creation of new, intermediate jurisdictions affects
governance outcomes. The conclusions are not encouraging. On average, new jurisdictions have
low levels of political participation and responsiveness along with high levels of corruption. They
provide targets for rent seeking by concentrated interests and, as a result, often have excessive
levels of expenditures.

The distribution of preferences over public goods among voters plays a pivotal role in deter-
mining the consequences of a given level of centralization. If local preferences are very different
among the jurisdictions involved, then at the encompassing level, while spillovers are internalized,
aggregate preferences will generally be less concentrated. Spillovers tend to work against any ad-
vantages of decentralization (Sigman 2005), but larger jurisdictions generally imply a wider array
of value placed by citizens on a given public good. This, in turn, may result in higher rent-seeking
costs (Cheikbossian 2008). In each case, we need to understand how spillovers and divergent pref-
erences for public goods will be balanced against each other.

Given the persistent belief that decentralization has intrinsic advantages, then an appealing
characterization of how an optimizing social planner might respond to spillovers suggests as-
signing the policy responsibility for spillovers to the lowest jurisdiction that encompasses the
jurisdictions affected by the spillovers (Oates 2004).8 The planner first chooses a jurisdictional
extent, either a higher-level existing jurisdiction or a special-purpose jurisdiction established for
this purpose, and then establishes an efficient regulatory regime to supply public goods at the
encompassing level (Dalmazzone 2008).

One cost of raising the jurisdictional level is the loss in preference matching due to a wider
array of preferences contained in a single, larger jurisdiction. The case for matching policy ex-
tent to the higher level of jurisdiction is strongest when the spillover affects everyone in each of
the subjurisdictions and there are similar preferences across the jurisdictions.” In this case, the
aggregation of preferences to the higher level does not change the median voter or that voter’s
preference distance from other voters (Rubenfeld 1985).

If preferences across the member jurisdictions differ substantially, then the case for an encom-
passing jurisdiction is less clear. As an example, suppose there are two jurisdictions: High Town
(H) and Low Town (L). These jurisdictions share a uniformly distributed public bad (nonrival,
nonexcludable). The people of H all place a very high value on reducing emissions (E), while the
people of L place a low value on reducing E. To maximize social welfare, a social planner would
aggregate the marginal willingness-to-pay (MW'TP) schedule across all citizens of L and H and
would set the level of public good so that MWTP would equal the marginal cost. This optimal
level of E is what the citizens of L and H would choose if transaction costs were zero and they
could arrange to contract with each other over E and arrange side payments.!

7Ventura (2019) shows that, for uniformly distributed public goods where there are spillovers between juris-
dictions, the relative magnitudes of the spillover value and the local value of the good should determine the
assignment of responsibility for providing the good. If the spillover value is greater, then use the higher juris-
diction; if the local value is greater, use the lower jurisdiction. Ventura does not suggest what authority might
make this assignment.

80ther options include having the higher jurisdiction use payments and charges to give incentive for a lower
jurisdiction to take spillovers into account. I do not discuss this possibility except to note that it is subject to
many of the same political limitations as the choice of centralized or decentralized governance.

90f course, in the case of zero contracting costs, the jurisdictions would negotiate to form a special, joint
district for internalizing the spillover (Libecap 2014). That said, the transaction costs and strategic political
delegation appear to present formidable obstacles (Eaton & Kostka 2018).

10Tn the case of only two jurisdictions, we might observe the governments of H and L engaging in negotia-
tions over E (Libecap 1989), although even between a small number of jurisdictions, the transaction costs of
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Leaving aside the social planner’s problem and returning to the likely political choices we ex-
pect to observe, I consider two cases: one where the jurisdictions are forced to combine and one
where they may choose whether to do so.

What would we expect to observe if H and L were forced into a combined single jurisdiction? It
is now much less likely that preferences are single peaked, so the outcome will depend on specific
features of the political processes in L and H.!! The larger jurisdiction will be more likely to get
its way, and there is no reason a priori to expect the outcome to be efficient. It is less likely that
we can depend on a median voter driving outcomes toward efficiency (Inman 1985).

If, instead of being forced to combine, each jurisdiction voted on whether to join an encom-
passing jurisdiction, then the smaller district could never improve their outcome by voting “yes,”
since, as part of a larger district, they would never get their way. Lorz & Willmann (2005) argue
that, if the level of (de)centralization is endogenous, then there is reason to expect that the voters
in the subjurisdictions will choose a level of centralization that is suboptimally low, that is, too
much decentralization.

This suggests that moving spillovers into an encompassing jurisdiction cannot be expected,
by itself, to improve the outcome by internalizing spillovers, nor will offering the jurisdictions a
chance to combine into one encompassing jurisdiction. Even if the jurisdictions chose to combine,
one cannot conclude that the new jurisdiction, comprising two very different subjurisdictions,
would move closer to the optimal level of the public good. We cannot assume that, if we raise the
jurisdiction level, political processes at the higher-level jurisdiction will set policy closer to the
optimal level.!?

So far, we have considered only goods (or bads) that span all subjurisdictions of the encom-
passing jurisdiction. The logic of pushing the jurisdiction assignment up a level is weakened if the
nature of the spillover is such that it does not affect an entire encompassing jurisdiction, covering
only part of the geography and its associated population. For example, suppose there is a public
good affecting a small region in a larger country. Then the welfare loss at the national level may be
small, as would the payoff to national politicians for addressing the problem. We cannot depend
on the median voter in the higher jurisdiction to pick an optimal policy, because there may be little
perceived gain or loss to the median voter from the regional spillover in just a few of many sub-
jurisdictions. This is especially true if the higher jurisdiction is limited to uniform policies across
its lower jurisdictions, as might be the case if there are uninformed voters (Boffa et al. 2016). The
loss to preference matching from raising the problem to a higher jurisdiction may be quite large
and may even be larger than the benefit from internalizing spillovers (Cheikbossian 2008, Ventura
2019).

Suppose that national policy makers need to fashion a new district from pieces of lower juris-
dictions in order to match the extent of the jurisdiction to the extent of the spillover. Then there
will be objections from jurisdictions being asked to cede sovereignty over some valuable charac-
teristic of geography otherwise under their control. And political delegation by voters to political
representatives may result in inefficient levels of centralization (Lorz & Willmann 2005).

Furthermore, existing levels of government serve as a locus of administration for taxation, ex-
penditures, and other policies. These functions probably exhibit substantial economies of scale

negotiating even the level of E, much less a set of side payments, sometimes appear considerable (Eaton &
Kostka 2018). In a world with many H and L jurisdictions, the likelihood of a negotiated settlement becomes
much less likely (Libecap 2014). It is also true that these jurisdictions may need to rely on some agency that
could enforce the contract, probably a higher-level jurisdiction.

Boffa et al. (2016) show that the outcome also depends on the share of well-informed voters versus those
less well informed.

12There may be other coalition formation processes, but I stick with the median voter for all of my examples.
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and scope. Breaking out some subset of functions related to each significant spillover would likely
be quite costly compared to managing the spillover within the existing management framework
(Treisman 2007). Political control of any governance institution entails costs in voter attention
and, hence, in the realization of effective political control over institutions (Berry 2009).

Local jurisdictions often form the locus of social identity, preferences, and behavioral norms
(Ostrom 1990). Uniform local preferences may lower the cost of establishing and maintaining ro-
bust local resource governance institutions. Changing the locus of decision away from established
cultural expectations may reduce the effectiveness of institutions.*

The Chesapeake Bay watershed in the eastern United States provides an instructive example.
This watershed comprises parts of Maryland, Pennsylvania, and Virginia. A major ecological and
economic resource on the east coast, the Bay has suffered serious pollution damages and overex-
traction of valuable seafood resources. In 1980, in response to a large study by the US Environ-
mental Protection Agency (EPA), the three states formed a commission to facilitate cooperation
to protect Bay resources. Aside from modest federal grants, there was, for nearly 30 years, little
appetite on the part of either the states or the national government to form a binding jurisdiction
under national authority for resolving Bay management problems. Rather, the states have acted
independently with some level of voluntary coordination through the commission.

Progress has been halting and painfully slow. Funding has been erratic, and state legislation
has lacked coordination. In 2007, in response to the failure of the Bay states to achieve substan-
tial progress in reducing pollution entering the Bay, the EPA started the process of establishing
nationally enforceable limits, under the national Clean Water Act, on nitrogen, phosphorous, and
sediment entering Bay tributaries. In 2010, the states agreed to effluent budgets for Bay tribu-
taries. The states and the EPA agreed to a compliance schedule and accountability framework.
At the 2017 checkpoint, the states had achieved their goal for phosphorous and sediment but not
for nitrogen. As of this writing in 2020, it is not clear whether the US government still intends
to enforce effluent limits and whether the Bay states will push ahead with the agreed to 2010
limits.

Spillovers and Local Policy Flexibility

I turn now to consider the flexibility that local jurisdictions have in responding to environmen-
tal policies established at the national level. Local jurisdiction reactions to national policies may
undermine the efficiency of the national policy. For example, the cost-minimizing approach to
controlling a nationally uniform public bad, such as air emissions, can be achieved, in principle,
by setting a uniform fee on the emissions or by setting the commensurate cap on emissions and
allowing market activity to set the emission price. In federal jurisdictions, localities will respond
to the national policy in ways that may substantially shift the results away from the level chosen
by the national policy (Burtraw & Shobe 2009, Burtraw & Woerman 2013, Goulder & Stavins
2011, Shobe & Burtraw 2012).

In the previous section, I addressed the question of the appropriate size of jurisdictions in the
presence of spillovers. The answer turned, in large part, on the dispersion of public goods prefer-
ences across jurisdictions. The greater the preference dispersion among localities, the greater the
trade-off between centralization to internalize the spillover and decentralization to improve the
matching of preferences to policies. In this section, I examine the choices localities might make in
response to the establishment of the national policy.

13Balanced against this benefit of local cultural cohesion is the possibility of the capture of governance insti-
tutions by local elites. But this topic lays well outside the scope of this review.
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Assuming that an emission limit for a national public bad will be set at the national level,
subnational jurisdictions must choose their best response given their own circumstances. Suppose,
for example, that the national government establishes a national price on CO, emissions. Our
usual way of thinking about establishing the national policy is that we use the given character-
istics of individuals and firms to set the national price on emissions. In countries with a federal
structure, the actual decision will be made by political delegates from subnational jurisdictions
to the national legislature. The political decision and the social planner optimum may be quite
different. However the decision is made at the national level, the /ocs/ marginal value of reducing
CO; emissions and /oca/ marginal costs of abatement will be distributed around the national price
chosen. Localities will make their best response to whatever policy is chosen at the national level
(Williams 2012).!* An analysis of potential local responses may, in turn, determine the best national
policy.

Given that the national government is able to establish an efficient national emissions pricing
policy, there would seem to be little room for national policy makers accommodating regional
preferences in achieving the national emission goal. But each subnational jurisdiction perceives
different costs and benefits and responds to the national policy with its own choice®® of local
tax, expenditure, or regulatory policies. Localities that find the national emissions pricing policy
particularly costly can shift tax burdens to nonemitting sectors, reduce local regulatory costs, or
increase incentives for the favored industry. In the case of a CO; price, localities heavily invested
in the production of fossil fuels may take steps to protect local industry from the full force of the
national policy. This changes the exposure of local actors to the national emissions pricing policies,
moves the economy away from the national, least-cost reductions and may, as we discuss below,
either increase or decrease emissions relative to the national target. This is true at each level of
governance.

For example, in the United States, counties and cities have long had the power to use zoning
to regulate patterns of land use. Local landowners are known to vote for using the zoning power
to protect property values. A national policy that encourages changes in land settlement patterns
may threaten property values for some share of local constituents who will vote for policies that
blunt the effects of the national policy on property values.'®

An additional side effect of the zoning power is to reduce the opportunities for migration as
production patterns shift in response to the national policy. Migration will occur in response to
changing employment opportunities as the economy adapts to both the effects of emissions that
do occur and the policies designed to reduce them. Frictions in migration raise the cost of achiev-
ing a given level of emission reductions. Desmet & Rossi-Hansberg (2015) estimated that the
optimal, unrestricted relocation of people and production in response to rising temperatures re-
quires the large-scale relocation of people toward cooler latitudes in a span of less than 200 years.
Rapid relocations of people on this order of magnitude are generally associated with deep insti-
tutional dysfunction and armed conflict. But the frictions imposed by restricting migration make
the consequences of climate warming more costly in other ways.

Jurisdictions with extractive industries or greenhouse gas (GHG)-intensive production can
work to protect those industries. Those with stronger preferences for reducing emissions will

14See Burtraw & Shobe (2008). If preferences toward the national policy were uniformly distributed across
subnational jurisdictions, this would not be an issue. The median voter in every jurisdiction would want the
same policy as the country.

15The policy flexibility at the local level varies widely across counties depending on the degree of policy
independence available to local jurisdictions.

16 ocal opposition to the siting of wind and solar facilities illustrates the many frictions that may slow the
economy’s response to national prices.
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implement policies that would reduce emission by more than would occur due to the price alone.
How effective the various local responses are at either boosting local outcomes or changing costs
and emissions depends on whether the national policy uses a tax or quantity instrument. Either
way, local policies raise the cost of achieving national emission reductions. If the added costs fall
on the local jurisdiction, then there is less concern than there would be if the added costs fall on
other jurisdictions.

Local Responses to National Emission Pricing Policies

Local responses to national policies will have different results depending on whether the national
government uses a price or quantity instrument for reducing emissions (Goulder & Stavins 2011,
Williams 2012). Local policy responses will increase the risk of higher emissions under a national
emission price compared to that under an emission cap.

I return to the example of two localities with locally uniform preferences for reducing national
emissions: H (a green locality with a high value of reducing emissions) and L (a locality with
emission-intensive industries). Each locality would consider its best policy response to the national
policy, trying to bring the local outcome closer to its own preferences and costs.

Starting with a national trading program, how would H and L respond with local policies? L
prefers less control of national emissions but does not have any ability to raise national emissions
above the cap. L may already have had a policy of supporting high-emitting firms. If high emitters
will tend to lose value or relocate due to the cap, L may spend local money trying to keep the local
high emitters afloat.!” This will not change aggregate emissions because increased emissions in
L will require reduced emissions elsewhere, but it will tend to raise equilibrium allowance prices
above what would have otherwise occurred. Additional local spending to attract the emitters is
not of national concern, but a higher emission price on everyone else might be.

H, on the other hand, wants fewer emissions than the national cap and has a willingness to
pay for extra reductions. H will want to contribute to lower emissions, but no additional effort at
emission reduction can lower the cap.!® Any local reductions will be matched by equal increases
elsewhere as long as the cap is binding (Burtraw & Shobe 2009). This effect has been referred to
as 100% leakage of emissions to other local jurisdictions (Goulder & Stavins 2011). But it is not
clear why this leakage should be policy relevant to the national government. Assuming that the
national cap was set optimally, there is no obvious reason why localities should be empowered to
raise or lower the national cap.

Suppose H feels that reduced local emissions will make it an attractive locality to potential
migrants.!” If H does reduce emissions beyond what is profitable at the current allowance price,
this imposes an additional local cost but no overall emission reduction.?’ It also reduces somewhat
the equilibrium price of allowances below the true social marginal cost of emissions because the
aggregate demand for allowances has been lowered. Thus, not only has the locality not reduced

17 Although the high emitters will probably become relatively less attractive as economic targets due to the
national emission cap.

181 am ignoring for the moment the possibility of the cap being close to nonbinding, in which case reducing
local emissions might result in the retirement of unused allowances, a reduction in the cap itself.

19There may be co-benefits from reduction in other emissions, good publicity for the local jurisdiction, or just
public spiritedness. It may not be obvious which motivation is at work.

20The locality’s increased costs are not a national concern. Localities are under no obligation to minimize their
own costs. Providing local emission reductions may have value to local citizens independent of the contribution
to overall emissions.
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emissions, it has also reduced the national equilibrium price of allowances. If H decides not to
directly reduce emissions, it can purchase and retire allowances at the market price. This would
raise the price above the nationally optimal price. These effects on the national emission price
shift national incentives for investing in new emission reduction technologies.

We do not yet have a clear policy rationale for the national government intervening to prevent
a locality from spending local money on local emission reductions or spending to keep some of
the emissions locally. It is also not clear what the national government’s best response is to locality
policies that move the aggregate price of allowances away from the estimated social marginal
value of allowances. Is there a reason why we should treat the voluntary contributions to reduced
spillovers differently from local efforts to retain economic activity? Both of these policies move
allowance prices away from their social optimum but in opposite directions.

Given the absence of an adequate policy response to the current global climate crisis, there may
be a tendency to treat voluntary contributions to reducing emissions more favorably than efforts
to prop up emission-intensive local employers. But a general assertion of an asymmetry in our
treatment of these two local responses to national policy needs a more general justification. The
100% leakage of emission reductions from a locality under a national cap is symmetric with the
100% negative emission leakage implied by local economic development efforts. And preemption
of all such local efforts is not possible.

Next we turn to the response H and L might make to an emission tax. As you might expect,
while local actions under a cap increase price variance, local options under a price instrument
increase quantity variance. Again, L prefers less control, presumably because emitting activities
are valuable to L voters. What might L. do? L may use local tax instruments or expenditures
to reduce the post-policy tax incidence on emitters. Such a move would increase emissions in
L relative to emissions under the national tax alone. National emissions will be higher by that
amount.

H wants fewer emissions and may impose some complementary policy reducing emissions
beyond what would occur under the tax alone. These high-cost emission reductions raise the total
national cost of compliance but only through the local effect on H, so although emissions are
lower than the optimal amount for the nation, the costs are concentrated on H itself, although
there would be some loss in revenues earned by the national emission tax.

The net effect on emissions depends on the distribution of willingness to pay in L and H. As
the policy becomes more stringent and the tax rises, the number of L jurisdictions may tend to
grow relative to the number of H jurisdictions. The local response to the tax would result in a net
increase in emissions relative to the national optimum, and this effect would grow as the national
policy became more stringent.

The higher-level jurisdiction may seek to preempt these actions by lower jurisdictions. Because
lower jurisdictions may have many policy levers, preemption of local efforts can be quite challeng-
ing. Localities that have taxing, spending, and regulatory authority may be able to substitute one
policy lever for another to change the effect of national preemption (Weiland 2000).

The potential for upper-level jurisdiction control over lower jurisdiction actions is also con-
strained by the possibility of secession. Sorens (2016) and Treisman (2004) argue that secession
risk encourages increased grants to localities (fiscal appeasement) but not a parallel grant of taxing
and regulatory authority. Granting local governmental autonomy may facilitate secession, a possi-
bility that politicians at higher governance levels wish to avoid. The possibility of secession results
in greater centralization of taxing and regulatory authority. Rather than observing preemption, we
would tend to observe passive preemption: a more unitary governance structure but with larger
fiscal payouts to regions most likely to secede.
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Laboratory Federalism

Local policy experimentation, or laboratory federalism, has long been thought to be a key advan-
tage of governance decentralization (Treisman 2007). The theoretical and empirical case for the
value of laboratory federalism has never been as strong as its superficial intuitive appeal. I argue
here that, in the presence of interjurisdictional spillovers, the case for significant advantages from
decentralized policy experimentation is weaker still. And, as we have already seen, not all (or even
most) state policies are directed at increasing national welfare. State policy experimentation can
work for good or ill. It is also possible that some policy initiatives may serve as a form of policy
signaling among localities, in which case we need to rethink our underlying model of state-level
policy development.

The laboratory federalism idea draws an analogy between the information aggregation func-
tions of markets and the similar function that competition among jurisdictions might serve. Ac-
cording to this view, competitive policy entrepreneurs in local jurisdictions have incentive to en-
gage in policy experimentation to discover new, more effective policy approaches. Once these have
been discovered, competition among jurisdictions provides strong incentive for the adoption by
other jurisdictions of successful new policy technologies. Localities that do not use the most ef-
fective policy instruments will fall behind, leaving local politicians vulnerable to losing their bid
for reelection.

Support for the benefits of decentralized experimentation rests on two key pillars: experimen-
tation and competition. These are often accompanied by an implicit assumption that experimen-
tation serves a positive policy goal. While there are anecdotal accounts of policy innovation and
diffusion among localities (Volden 1996), considerable theoretical and empirical investigation has
offered reason to be skeptical that, other things equal, policy decentralization enhances policy
innovation (Cai & Treisman 2009, Rose-Ackerman 1980, Strumpf 2002, Volden et al. 2008).

Probably the greatest weakness of the local policy experimentation model is in the use of the
word “experiment.” To be informative, in the sense of connecting future actions with future out-
comes, an experiment requires three design elements: hypothesis design, error-control design, and
sampling design (Hinkelmann & Kempthorne 1994). The less attention paid to each element of
experimental design, the less informative the experiment. Local policy experiments generally at-
tend only to the treatment or hypothesis. Error control (control over observation) is particularly
problematic, since we cannot expect that the same policy is implemented in different jurisdictions
in the same way and outcomes are measured the same way. There is little evidence that different
jurisdictions agree on details of implementation and measurement protocols for their respective
“policy experiments.”

Take, for example, the model of policy experiments in Volden et al. (2008). Each of the n policy
makers chooses a policy, which is assumed to be fully observable. Policy makers have priors about
outcomes that they update based on the k trials they observe of the policy among the n localities.
But local policy experiments can be expected to have many, large, unmeasured differences in law,
institutions, implementation, timing, etc. These differences will depend on unobserved properties
of localities related to the hypothesis about whether the particular policy works or not. Conse-
quently, the information contained in any one policy maker’s experiment is essentially nil. It takes
many localities trying the same policy to have any hope at all of controlling for nonrandom as-
signment and self-selection into treatment and control groups. Furthermore, policy entrepreneurs
come in political flavors and will tend to choose from a correlated menu of policy choices. Even
with a large number of jurisdictions, the inference will be weak and subject to serious bias.

Volden et al. (2008) make a key point about laboratory federalism that, from the outside ob-
server’s point of view, much of what appears to be policy learning is consistent with each individual
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jurisdiction engaging in myopic policy implementation that does not depend on the outcome
of local policy experiments. Myopic policy choice does not match the narrative of laboratory
federalism.

A well-known difficulty with the policy experimentation model is the incentive for free-
riding by other jurisdictions (Rose-Ackerman 1980, Strumpf 2002). The same goes for policy
entrepreneurs. Even if one is in a position to tell when a policy is or is not successful (often a du-
bious proposition), it is difficult to capture a substantial share of the benefits of successful policy
entrepreneurship. Free-riding is only made worse by the difficulty in demonstrating that a policy
was successful.

The policy learning model in Volden et al. (2008) demonstrates clearly that this free-riding
incentive limits the potential value of local policy experimentation. Because there is so little infor-
mation in a single jurisdiction’s actions, learning from local experimentation depends on a number
of jurisdictions carrying out the same policy experiment. But the incentive to free-ride on the ex-
perimentation of others goes up with the number of jurisdictions. If you are one of only a few
jurisdictions attempting the policy, there is little to learn, if you are one of many, and it is best to
let the others pay the price of experimentation.

Volden (1996) suggests that, when the experimenting states have similar goals and abilities, but
the policies they choose to try are different, then we have the most to learn from experimenta-
tion. Unfortunately, the implicit controls on goals and abilities among localities (assuming this is
possible) do not help us much in making inferences because the hypotheses being tested are not
the same.

Any local policy will have wider effects that will be extremely challenging to evaluate. As an ex-
ample, Burtraw & Shobe (2008) describe some of the difficulties in evaluating the outcomes from
state renewable portfolio standards (RPS). All of the RPS policies are different, the circumstances
of implementation are different, states are connected to the same grid, and states implement other
policies simultaneously. That states often follow similar policy pathways long before these diffi-
culties can be resolved would seem to indicate some other type of learning going on.?!

As emphasized by Ostrom (2010, 2012) local governments have incentives to make best use
of local resources and design local institutions adapted to local circumstances. This polycentric
governance view of policy emphasizes the ability of members of a local community to engage
in bargaining and find a reasonably sustainable resource management regime that matches the
specific character of the community and its resources. But this process is one of adaptation to
special circumstances, not of experimentation over generally applicable new models of resource
governance. This custom builder model of local policy discovery does not depend on experiment
or on interjurisdictional competition.

Once we admit interjurisdictional environmental spillovers or vertical policy competition
among jurisdictional levels, the case is weaker still because local policy entrepreneurship will be
focused on maximizing local gains from spillovers even if possibly detrimental to others (Breton
2008).

Policy innovation at the local level serves local interests. Thus, it should not surprise us if
the federalist laboratories experiment with ways to limit the effect of national policies on local
interests. Or localities may want to find the most effective “beggar thy neighbor” innovations,?
maximizing their gain from spillovers into neighboring jurisdictions without running afoul of
existing obligations. If a national emission tax hurts local business, it may be profitable to shift the

21Tt is certainly possible that some voters in the jurisdiction know if they have benefitted, even if the larger-scale
effects are unknown. This may be the only information needed for casting a vote.

22Biofuel mandates in support of local corn farmers might be an apt example. An early primary state might be
able to sell this innovation to a national political entrepreneur.
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local tax burden off of those firms most affected. This will serve to blunt the effectiveness of the
national tax. Not all laboratories are dedicated to longer-lasting lightbulbs.

In the search for examples of local policy innovation, the higher frequency of local decision
making may appear as policy leadership, when it is really just a matter of getting across the finish
line first. The example of the SO, cap and trade program under the US acid rain provisions in
the 1990 Clean Air Act is particularly relevant in the context of environmental federalism and
illustrates the hazard in inferring a causal relation. It has been observed that, before the passage
of the 1990 act, some states and localities had experimented with trading programs for control-
ling emissions (and fish harvesting). This local experimentation may have facilitated the national
adoption of cap and trade (Goulder & Stavins 2011), or maybe not.

The treatment of emission trading in the academic literature in the 1970s and 1980s is replete
with references to the advantages of quantity-based or rights-based regulatory design. And, in fact,
the EPA had for some years been experimenting with increasing compliance flexibility by allowing
emission “exchange” under bubbles or using offsets. Individual transferable quota regulation of
fisheries was already in place in New Zealand and Australia. With 50 states and one national
government, the chance that a state might be the first to actually try a trading program, even
on a small scale, seems high without any need for an assumption that states are a particularly
effective locus of policy experimentation. Such examples are completely consistent with myopic
policy choices (Volden et al. 2008).

Policy announcements in the absence of proven effectiveness might serve a completely differ-
ent purpose altogether: signaling a willingness to cooperate (Barrett 2010). It is possible that a
locality wishes to send a signal of a willingness to cooperate in solving a larger spillover prob-
lem. Implementing the fully cooperative policy alone may be impractical due to the potential for
economic and emission leakage. A locality wishing to cooperate might signal that willingness by
implementing a first shot, a modest contribution to the global public good, and wait to see if oth-
ers offer to reciprocate. A trust-building exercise need not start with the expected global policy
agreement, but rather imposes a modest local cost in the direction of cooperation.??

Regional emission trading programs, such as the EU Emission Trading System and the US
Regional Greenhouse Gas Initiative, could be interpreted in this light. In the absence of national
policy, the member states wish to signal a willingness to cooperate with the establishment of a
global or national program to regulate GHGs. The local cap is binding, although the potential for
leakage requires that the market price be lower than it would be under a global or national cap. The
more states that cooperate, the greater the coalition of those willing to support a national policy.
Whatever reductions do occur in the meantime support the case for a willingness to cooperate.

Policy signaling, though, is not the same as policy innovation. It is not about discovery but
about negotiation and building trust and reciprocity among jurisdictions. Plus, it is worth keeping
in mind that jurisdictions opposed to national policy initiatives can also form coalitions aiming to
defeat national initiatives.

FIT: FEDERALISM AND LINKED COMPLEX ADAPTIVE SYSTEMS

Increasing pressure on planetary boundaries adds urgency to the case for integrating socio-
ecological models with models of environmental federalism. Paradoxically, the renewed emphasis
on resilience of complex adaptive systems may offer an additional rationale for the modularization
or decentralization of governance institutions.

2 Libecap (2014) provides a good summary of transaction costs in international efforts to control GHG emis-
sions. Negotiations between second-tier jurisdictions probably have similar properties.
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The future of environmental federalism will increasingly be concerned with how our existing
political demarcations, with their slowly evolving institutions, interact with the many dimensions
of global ecological change. Human socioeconomic systems have reached a magnitude of energy
and resource flows that is rapidly increasing the marginal intensity of interaction with Earth’s
physical and biological processes. The socioeconomic system that characterizes human activities
and the physical and biological planetary systems are becoming ever more closely linked com-
plex adaptive ecological systems (Arrow et al. 2014). These linked systems are subject to large
uncertainties, tipping points, and highly nonconvex outcomes (Brock & Starrett 2003).

There is a developing literature on adaptive and polycentric governance of complex adaptive
systems (Colding & Barthel 2019, Dorsch & Flachsland 2017) that has yet to be integrated with
the economic analysis of environmental federalism. Merging the analysis of complex adaptive
systems into the economic analysis of federalism is an important emerging focus for the field of
environmental federalism.

Barbier (2011a) makes a strong case that increasing population and per capita consumption
along with the nonexcludability of many ecosystem services raise the prospect of steeply increasing
costs of either replacing or doing without many valuable ecosystem services. A poor fit between
ecosystem properties and regime attributes risks increasing the human costs from poorly managed
ecosystems (Carpenter et al. 2012, Young 2002).

Environmental systems have characteristics that make establishing a coherent management
regime extremely challenging. Most obviously, many are global in scope: atmospheric chemistry,
ocean systems, migratory animals, disease organisms, and antibiotic effectiveness. Environmental
systems do not, except in rare cases, honor jurisdictional boundaries (Barbier 2011a). The water
cycle, for example, is a mix of local, regional and global attributes with cross-cutting interac-
tions: rivers, aquifers, and patterns of rainfall and ice accumulation interact geographically and
seasonally, with both fast and slow changes (Walker et al. 2012). Ecosystem services often have
high levels of unpredictability, including possible tipping points and other nonlinearities. These
are challenging resource management problems even within a single jurisdiction, much less with
diverse jurisdictions that interact in the physical, economic, and political dimensions.

There is no truly encompassing jurisdiction for many ecosystem services. This implies that
there will be interactions in values cutting across boundaries (that is, spillovers). Wilson (2003)
has suggested a potentially useful analytical approach by drawing an analogy between decompos-
able subsystems in organization theory and ecological patches. A decomposable subsystem of a
larger organization is a division where internal interactions dominate external interactions. In this
case, jurisdiction definition would be closely related to ecological connections. Matching insti-
tutional scale to frequent interactions matches institutional control to the intensity of ecological
relationships and reduces the need for costly contracting across divisions.

Modern federalism analysis has recently tended to deemphasize the idea that some policy maker
can assign responsibility for a problem to a particular governance level based on some optimal
resource management analysis. First, this assignment is inherently a political decision. Second,
existing jurisdictions do not match ecosystem patches in any coherent way, but these governance
structures are very sticky, and efforts to create special jurisdictions to deal with spillovers have
produced very mixed outcomes (Berry 2009).

A different approach is taken in the burgeoning literature connecting human and natural
adaptive systems (Carpenter & Brock 2004, Crépin et al. 2011, Miler et al. 2003, Runyan et al.
2015). This literature explicitly models strategic and adaptive responses of interacting human
institutions and ecological systems but without modeling the internal, political decision pro-
cesses within those institutions. As human activities push more global systems outside historical
ranges and across planetary boundaries, the linked socioeconomic and ecological systems are likely

Shobe



Annu. Rev. Resour. Econ. 2020.12:259-279. Downloaded from www.annuareviews.org

by shobe@virginia.edu on 12/20/20. For personal use only.

becoming increasingly fragile and subject to rapid and costly change (Walker et al. 2009, 2012).
The increasing fragility in the face of ever more extreme shocks to linked complex adaptive sys-
tems increases the importance of managing systemic global risks (Centeno et al. 2015).

Concerns over the increasing fragility of linked human and natural systems have given rise
to a large and rapidly growing literature on developing adaptive governance institutions for de-
termining human responses to changes in linked ecological systems (Berkes 2017, Hamilton &
Lubell 2018, Preiser et al. 2018). As described in Folke et al. (2005, p. 441), the adaptive gover-
nance literature concentrates on experiences of adaptive governance of socio-ecological systems
during periods of abrupt change (crisis) and investigates social sources of renewal and reorganiza-
tion. Studies of adaptive governance connect individuals, organizations, agencies, and institutions
at multiple organizational levels. Key persons provide leadership, trust, vision, and meaning, and
they help improve institutional learning and responsiveness.

The joint emphasis on the details of local institutional development has led to considerable
cross-pollination between this adaptive governance literature and the empirical literature on poly-
centric governance of common pool resources (Ostrom 2010), but there are as yet no links between
the study of adaptive governance at multiple levels and the literature on federalism. In fact, a large
and growing divide separates the ecological governance literature from the literature on federalism
and environmental federalism in particular. The studies of adaptive governance do not yet include
any direct consideration of horizontal and vertical competition between jurisdictions, equilibrium
interactions among local policies, or the rich models of political decision making (Oates 2008).

Much the same can be said for the literature on polycentric governance. Like the adaptive gov-
ernance literature, the polycentric governance literature emphasizes self-organization, location-
specific circumstances, local experimentation and learning, and the building of trust (Dorsch &
Flachsland 2017). The lengthy list of site-specific factors that determine the effectiveness of local
governance institutions in managing local common pool resources makes generalizations about
how to facilitate good governance quite difficult (Agrawal 2003a, Libecap 1989). And this is be-
fore we acknowledge the importance of spillovers among jurisdictions. One important lesson in
the study of local common pool resource management institutions is that they become more frag-
ile as the geography expands and as uncertainty over external influences grows (Agrawal 2003a).
Spillovers make local cooperation harder (Agrawal 2003b). This is consistent with the transaction-
cost approach to institutional evolution (Barbier 2011b).

A challenge for the polycentric governance approach is how to include explicit models of learn-
ing and of multilevel political governance among closely linked jurisdictions. We know that local
policy experiments are often quite hard to evaluate, even for local effects, as compared to some
counterfactual policy possibilities. The process by which localities and local institutions learn
is not well understood. We also know that, in the presence of spillovers, a locality may have as
much interest in interfering with policies made at other levels as it does in cooperating with those
policies.

The environmental federalism literature, on the other hand, has yet to pay due attention to
some factors that we know to be important in the success of local governance: local social capital
and the institutional framework for generating trust and reciprocity (Falk et al. 2003). While the
consequences of the generally poor fit between jurisdictions and ecosystem patchiness are of cen-
tral concern in the adaptive governance literature, considerably less attention is paid to poor fit in
much of the work on environmental federalism. Little effort has been made to link the models of
political decision making in nested jurisdictions with models of fast and slow ecological change at
different scales (Crépin et al. 2011, Walker et al. 2012). An effort to bridge the analysis of complex
adaptive ecosystems with that of fiscal and environmental federalism is an important frontier for
environmental federalism research (Carpenter et al. 2012).
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Given the conclusion of many ecological researchers that ecological systems may be becoming
less robust and resilient due to pressures from human activities, a great emphasis in recent gover-
nance studies,’* outside of the fiscal federalism literature, is on ways to increase the resilience of
the linked human and natural systems (Carpenter et al. 2012, Duit 2016). Carpenter et al. (2012)
list nine “enabling conditions for general resilience” of linked human and natural linked complex
adaptive systems:

—_

. Diversity

. Modularity
. Openness
Reserves

. Feedbacks
. Nestedness
Monitoring
. Leadership
. Trust

This list seems almost like a backdoor definition of decentralization. Localities exhibit a wide
diversity of preferences and endowments. Localities with some independent powers of governance
are modular and nested, in the sense that they will respond differently to shocks and have some
capacity to break the transmission of negative shocks across jurisdictions. At the subnational level,
localities are open to the relatively free movement of labor, capital, and other mobile resources.
Although somewhat less certain, lower-level jurisdictions may offer more opportunity for interac-
tions that can allow direct monitoring, feedback, and the development of trust. The list of charac-
teristics that make ecosystems more robust and resilient maps well to some amount of governance
decentralization.

We know from earlier parts of our discussion that, once we account for interactions, uncer-
tainties, differences in preferences, and inherently imperfect political mechanisms, decentraliza-
tion cannot be counted on for many of the benefits for which it seems suited a priori (Treisman
2007). In the context of large-scale spillovers, decentralization has even less to recommend it. An
emphasis on resilience may work in the opposite direction.

How jurisdictional political decision making interacts with nonlinearities and uncertainties in
ecosystems adds another layer of complication that has yet to be addressed in the federalism litera-
ture. Studies of ecosystems with nonlinear responses to shocks have raised questions about a social
planner’s ability to optimally manage these resources with a tax mechanism (Crépin et al. 2011,
Levin et al. 2013, Miler et al. 2003). An ownership mechanism may be more robust, if available
(Carpenter & Brock 2004). This analysis of the management of complex adaptive systems sug-
gests an asymmetry between price and quantity regulatory mechanisms based on the interaction
of socioeconomic adaptive approaches and ecosystem responses.

In my earlier analysis of decentralized policy in the presence of spillovers, I showed that, where
lower jurisdictions have different preferences toward the control of a global public good, then
these jurisdictions, by making their best response to a national policy, can move the national out-
come away from the policy chosen at the national level. In the case of a national tax on emissions,
localities can use their own policy portfolio to blunt the incidence of the national tax on local
emitters raising national emissions. Of course, other localities might do the opposite and lower
emissions below what would occur with the national tax. A national cap eliminates the ability of

24TFor a recent critical review, see Colding & Barthel (2019).
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lower-level jurisdictions to increase emissions, although local policies can change the market price
of emissions.

With linked complex systems, giving localities the option of using local policies to increase
exploitation of the resource will increase the risk of a potentially very costly transition from a
productive to an unproductive equilibrium (Runyan et al. 2015). Using a tax (that is, a price-
based regulatory instrument) allows localities this option, while using a quantity instrument does
not. With a quantity instrument, a locality may impose a cost on itself to increase exploitation of
the resource, but this will not increase overall exploitation, since there must be equal reductions
elsewhere. A locality may reduce total exploitation by not using or retiring some of the national
allowable resource use. This is of less concern, as it would move the at-risk resource further away
from any risky tipping points.

In the presence of potential nonlinear responses in multijurisdiction public goods, a quantity
instrument has a greater likelihood than a tax instrument of avoiding costly nonlinearities. This
implies that localities can be allowed more autonomy under a quantity instrument than under a
tax instrument. In this way, quantity instruments can preserve many of the enabling conditions for
general resilience. Jurisdictions can retain a large measure of control over local policy toward the
regulated resource without placing the resource at greater risk. Local control could possibly be
enhanced by direct allocation of resource use rights (allowances) to some non-national jurisdic-
tional level with localities having the right to use their allowances as they see fit. Doing so would
seem to facilitate the diverse and modular connectedness of localities while still implementing the
control over resource use consistent with avoiding the risk of overexploitation were localities to
have the independent ability to raise the intensity of resource use (Garcia-Mila et al. 2017).

CONCLUSION

The increasing tendency of human activities to breach planetary boundaries on the safe levels of
interaction with various ecosystem services has generated rising levels of concern over the robust-
ness and resilience of human institutions (Walker et al. 2009). Human interactions with global
and regional ecosystem services are mediated through a nested set of governance institutions that
have developed under historical circumstances largely unrelated to current global environmen-
tal stresses. Environmental federalism, as a discipline of inquiry, concerns itself broadly with the
interactions between these nested governance institutions and ecosystem services.

When an all-powerful and politically unconstrained social planner is faced with spillovers that
cannot be corrected through contracting, a standard result in the environmental federalism liter-
ature is to move the responsibility up to the lowest jurisdiction that encompasses the spillovers
but no higher. This result depends on the persistent default preference for local governance with
strong Wicksellian connections between revenues and expenditures. The social planner at the
higher level will then set the optimal level of the public nuisance for the nested jurisdictions af-
fected by the spillovers.

There are a number of difficulties with this view. First, with the advent of rigorous models of
endogenous political decision making, it is no longer tenable to stop with what the social planner
would do, even if one wishes to undertake this exercise to provide a benchmark for the analysis
(Oates 2005). Second, once the preference aggregation and agency problems of political decision
making are introduced, then outcomes are sensitive to the dispersion and distribution of prefer-
ences over the public nuisance in question. Third, because localities will make their best strategic
response to higher-level policy decisions, the actual amount of emission control will depend on
which policy instrument is used at the higher level. A price instrument allows local jurisdictions
to move the actual amount of emissions away from the level determined at the higher jurisdiction
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level. The higher jurisdiction has some power to preempt local options, but only within limits.
One of those limits is the potential for secession of lower jurisdictions.

Local policy experimentation along these lines suggested in the model of laboratory federalism
has long served as a rationale for policy decentralization. On closer examination, these experiments
lack key design features that make experiments informative. Our models of policy learning from
local policy experimentation are still incomplete, and other explanations for observed patterns of
local policy development, such as signaling willingness to cooperate, are possibly better at explain-
ing observed patterns of policy development and diffusion.

As concerns over large-scale public bads and breached planetary boundaries have escalated,
distinct lines of investigation into how to manage large-scale public goods have developed. One
strand of investigation examines the interaction between linked socioeconomic and ecosystem
complex adaptive systems. These linked systems are subject to highly nonlinear interactions and
unpredictable transitions between high-value and low-value states.

Unfortunately, the investigations of complex adaptive systems and adaptive governance institu-
tions have developed without any reference to the valuable insights in the environmental federal-
ism literature. This lack of communication across lines of investigation means that the important
insights concerning the inherently political nature of jurisdictional decision making have not had
noticeable influence on the adaptive governance investigations.

There are references in some studies of the governance of complex adaptive systems to the lim-
itations of price-based regulatory mechanisms for the management of nonlinear systems. Some
studies speculate that rights-based or quantity-based regulatory mechanisms may work better for
managing linked adaptive systems. One implication of this line of investigation is that the imple-
mentation of a quantity-based regulatory mechanism established at a higher jurisdiction, because
it maximizes local autonomy subject to avoiding key tipping points, appears more likely to main-
tain some of the desirable robustness and resilience properties that local diversity and modularity
bring to adaptive systems.

My purpose in raising this point is to demonstrate the importance of reintegrating the inves-
tigations of environmental federalism with studies of linked complex adaptive socio-ecological
systems. It is possible that a closer linking of socio-ecological models with models of environmen-
tal federalism may provide an unexpected new justification for decentralized resource governance.
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