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This Article begins with a bald and intentionally pro-
vocative claim: as we look ahead to the challenging

and complex environmental problems that remain, conven-
tional State-centric regulatory rules will turn out to be a less
important part of the environmental management tool kit
than is commonly supposed by legal scholars, environmen-
tal nongovernmental organizations (NGOs), and many oth-
ers. This applies both in the domestic environmental policy
arena as well as in the realm of complex transboundary envi-
ronmental problems, including that of transboundary water-
shed management, the central topic of this Article.

What is meant by that?
It is conventionally assumed that management of do-

mestic natural resources and environmental problems is
the prerogative of the sovereign State, which holds exclu-
sive competence to impose binding rules on its subjects.1 It
is also assumed that transboundary environmental man-
agement is conducted principally, and of necessity, through
international legal instruments consisting of mutually bind-
ing rules of obligation owed by sovereign States to other
sovereign States.2

Thus, in both the domestic and international arenas, sov-
ereign States are presumed to be the central, or even the ex-
clusive, authors of environmental policy. Moreover, in both
arenas it is assumed that policy will be expressed and carried
out mainly through fixed, legally binding rules that regulate
the behavior of both States and non-State Parties. Yet there
is growing recognition in scientific and policy circles that
for purposes of addressing complex environmental prob-
lems generally, and for purposes of managing complex and
dynamic ecosystems in particular, this conventional State-
centric, fixed-rule regulatory approach is a poor fit.3

Concerted, conscious efforts to manage large-scale envi-
ronmental problems through regulatory law are a relatively
recent phenomenon, for the most part going back only 30 to

40 years or so. To be sure, some important precursors to
contemporary environmental law can be found in domestic
and international conservation efforts focusing on specific
natural resources, and in tort (or tort-like) doctrines in the
common law and, to a limited extent, customary interna-
tional law.4 In the United States, the big push for compre-
hensive environmental protection came in the “environ-
mental decade” of the 1970s, when the most important fed-
eral environmental statutes such as the Clean Air Act and
Clean Water Act were adopted.5 At the international level,
the 1972 Stockholm Conference is generally regarded as
the watershed event that ushered in the modern era of inter-
national environmental law, developed progressively
through a series of subject-specific, legally binding inter-
sovereign agreements.6

These legal efforts, both domestic and international, have
tended to proceed piecemeal, through promulgation of regu-
latory-type rules aimed at particular, narrowly defined envi-
ronmental problems.7 The central notion was that, with the
aid of sound science and technocratic expertise, government
experts could identify and isolate the most important envi-
ronmental threats and effectively ameliorate them by craft-
ing and enforcing binding rules aimed at curbing the behav-
iors giving rise to the problems.8

This approach reflects a familiar idea of what law is: an
authoritative law-giver makes a binding rule to which all
subject to its sovereign authority are bound. This view of
law is grounded in 19th century legal positivism, and more
specifically John Austin’s “command theory” of law.9 How-
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ever, more recent jurisprudential theories, such as H.L.A.
Hart’s theory of law as a system of “primary” and “second-
ary” rules and Ronald Dworkin’s theory that law includes
not only rules but also principles, substantially embrace this
view of the centrality of sovereign authority.10

In domestic environmental policy, direct application of
this State-centric, command-oriented approach typically
leads to “command-and-control” regulation. Such a system
entails commands by the State to its subjects to undertake
certain measures, or more typically to refrain from taking
certain kinds of actions that are judged to be environmen-
tally detrimental.11

In the international arena, this approach leads to treaty ar-
rangements in which sovereign States undertake mutual, le-
gally binding contractual obligations to exercise their sover-
eign authority to control specified kinds of environmentally
harmful action, for example, to ban or restrict production
and consumption of specified ozone-depleting substances
within areas subject to their territorial jurisdiction, or to reg-
ulate international trafficking in listed endangered species
by following specified procedures to monitor and control
exports and imports at their borders.12

As appealingly familiar as this conventional, rule-based
regulatory approach may be, it has several important limita-
tions. These include, most prominently, scale mismatches
and capacity mismatches.

Scale Mismatches

The first limitation is the familiar problem of scale mis-
matches. As Eyal Benvenisti argues in his recent book
Sharing Transboundary Resources, political boundaries are
typically badly mismatched with the scale of the resource to
be managed.13 In the case of transboundary watersheds, for
example, sovereign States are too small to fit the full hydro-
geographical scale of what is, ecologically and hydrologi-
cally, a single, indivisible resource; indeed, this dimension
of the scale mismatch is what gives the problem its
transboundary character. As a consequence, both the prob-
lem and the solution lie in important part beyond the territo-
rial reach of any sovereign State.14 This, of course, gives rise
to the need for transboundary cooperation.

Less often noticed, however, is that sovereign States may
be too large to fit the geographical scale of the ecological
problem. For example, management of even a very large
watershed such as the North American Great Lakes, which
have more than 17,000 kilometers (km) of shoreline,
drain a basin of 766,000 square km, and are home to some
33 million people,15 tends to be seen as a problem of re-
gional (subnational) rather than truly national concern by
the federal governments of Canada and the United States,

and is consequently afforded a relatively low status in each
nation’s list of diplomatic priorities. In addition, each na-
tion’s Great Lakes policy is subject to influence or capture
by an array of domestic political constituencies both
within and outside the Great Lakes Basin. Canadian and
U.S. federal governments consequently have suboptimal
incentives to be fully attentive to the problems of the Great
Lakes ecosystem.16

This sort of mismatch problem extends to “domestic” eco-
systems as well. Most ecological problems are poorly
matched to conventional territorially defined political
boundaries. Even the greatest of U.S. watersheds—the
Chesapeake Bay and the Colorado, Columbia, and Missis-
sippi Rivers—are regional rather than truly national in scale,
yet they transcend the boundaries of subnational political
subdivision such as states, counties, and municipalities.17

The problem of scale mismatches, although perhaps ob-
vious, is hardly trivial.18 It points to a crucial question: how
can we best match the capacities and incentives of gover-
nance institutions to the scale of the resource to be man-
aged? To ask that question is implicitly to acknowledge that
conventional political jurisdictions—sovereign States and
their standard political subdivisions—may have both inade-
quate incentives and inadequate capacities to attend to im-
portant categories of environmental problems.

Capacity Mismatches

More fundamentally, ecosystem management is bedeviled
by a broader set of capacity mismatches. Quite simply, we
face a crisis in the capacity of sovereign States to address
complex environmental problems through the familiar
tools of fixed-rule regulatory approaches, or in trans-
boundary contexts through fixed-rule agreements among
sovereign States.

Broadly, we can say that environmental regulation for
most of the last 30 years has been rule-based, and more often
than not prohibitory in character.19 That should come as no
surprise, for prohibitory regulation is what States know how
to do best as a matter of domestic policy.20 And it also turns
out to be what States know best is how to agree to do it at an
international level. Recently, however, both scientists and
policymakers have begun to appreciate some of the limita-
tions of that rule-based approach for environmental prob-
lem solving.

First, conventional regulatory rules tend to be negative
rather than affirmative in character. It is generally easier to
specify, monitor, and enforce rules prohibiting harmful ac-
tions than to mandate affirmative duties to undertake envi-
ronmentally beneficial actions. But often the most environ-
mentally beneficial actions require creativity and initiative
on the part of the actor. Pollution prevention and habitat res-
toration, for example, work best when the polluter or land
manager is positively motivated to discover and implement
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innovative techniques.21 It is virtually impossible to man-
date that kind of creativity, invention, and goodwill through
regulatory rules.

Second, regulatory rules tend to be piecemeal and frag-
mentary rather than broadly integrative.22 The standard ap-
proach to regulatory standard setting proceeds reductively,
breaking complex environmental problems into smaller,
putatively manageable components and attacking them
seriatim. In this scheme, relatively little attention is paid
to synergies among environmental stressors, or the com-
plex ecological interrelationships between and among var-
ious components.23

Third, the rule-based approach tends to be rigid and in-
flexible, slow to incorporate and adjust to new learning. As a
result, it tends to freeze in place old learning, tried-and-true
technologies, and familiar regulatory techniques.24

Fourth, regulation generally proceeds by lumping prob-
lems into broad categories, and then seeking categorical so-
lutions or “one-size-fits-all” rules.25 As a result, regulation
tends toward rough approximation across a range of facially
similar situations, none of which it fits perfectly. Rules, in
short, are not context-sensitive.

Finally, standard regulatory approaches do not account
well for ecological complexity.26 Ecosystems, the ecolo-
gists tell us, consist of complex webs of mutual causal inter-
dependence among physical and biological components,
processes, and stressors.27 They are dynamic, not static, and
do not necessarily tend toward stable equilibria, exhibiting
important nonlinear threshold effects.28 They are also char-
acterized by inherent stochasticity and high levels of scien-
tific uncertainty.29 The presumption of the conventional
rule-based approach was that if we study the problem long
enough and hard enough, we will come to understand it well
enough to craft an optimal rule, or at least a satisfactory one.
But as leading ecologists now assert, ecosystems turn out to
be “not only . . . more complex than we think, but more com-
plex than we can think,”30 with the result that it is impossible
to have enough information to be certain that we are doing
the right thing.

In short, the conventional piecemeal, top-down, pre-
scriptive regulatory approach—the favored tool of sover-
eign States—appears badly mismatched to the complex de-
mands of contemporary ecological understandings. In re-

sponse, a growing interest in integrated and adaptive eco-
system management is evident in both scientific and policy
circles.31 This approach seeks to manage particular ecosys-
tems in an integrated way, using a place-based strategy that
tailors management measures to context-specific needs and
conditions, while seeking to coordinate management of en-
tire suites of interrelated resources and environmental
stressors.32 For example, advocates of ecosystem manage-
ment argue that fisheries cannot be effectively managed
solely by regulating fishing effort or catch levels.33 It is also
important to consider fishing’s effects on higher and lower
trophic levels (predator and prey species), as well as its im-
pact on the physical environment and habitats of nontarget
species. In addition, fisheries management must take into
account a range of environmental stressors including pollu-
tion, habitat alteration, and fluctuating populations of
nontarget species that play critical roles in determining pop-
ulations of the target species itself. As a corollary of this
place-based approach, management measures and regula-
tory requirements will necessarily vary from place to place,
and will require high degrees of interagency, intergovern-
mental, and public-private coordination and collaboration.

Scientists and policymakers have come to realize, how-
ever, that integrated management of complex and dynamic
ecosystems is an undertaking fraught with multiple layers of
uncertainty.34 Even the most technically, legally, and admin-
istratively capable States find that they lack the competence
to specify rules to carry out the task. The problems are sim-
ply too complex, too dynamic, and scientific understanding
too limited.

The upshot is that conventional fixed-rule approach-
es—commands by sovereign to subject, or rules of mutual
legal obligation owed by sovereign States to other
States—turn out to be an extremely blunt, limited, and in-
flexible tool, poorly matched to the subtle, complex, and
ever-changing demands of ecological management. States
can no longer rely on management by fixed rules not merely
because they can never know what the right rules are, but be-
cause, given the complex and dynamic character of the
problem, there are no timeless rules to be found.35

Collaborative Ecosystem Governance

In response to this crisis of State competence, a new style of
governance is emerging in both domestic and transboundary
contexts.36 In this approach, State, subnational, and non-
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State actors actively collaborate to fashion provisional solu-
tions, and jointly devise adaptive learning and management
strategies that allow them to adjust management measures
and regulatory requirements in light of new learning and
changing environmental conditions.37

While sovereign States remain important actors in these
hybrid governance arrangements, their role is radically re-
defined. Adaptive ecosystem management tends to require
high degrees of interagency, intergovernmental, and pub-
lic-private collaboration, pooling the information, exper-
tise, and institutional capabilities of a variety of State and
non-State actors.38 A central component of these institu-
tional arrangements is a joint commitment to ongoing pro-
grams of research and monitoring to better understand the
ecosystem and to improve the scientific models upon which
decisionmaking is based.39

As a corollary, these hybrid governance arrangements
tend to blur the usual distinctions between State and
non-State, sovereign and subject. Non-State Parties, includ-
ing environmental NGOs, independent scientists, industry
groups, subnational governments, and ordinary citizens as-
sume prominent roles as coauthors and co-implementers
with State agencies of a set of policies that jointly comprise
the management effort.40

Ecosystem governance efforts also tend to transcend fa-
miliar jurisdictional barriers. Regional co-management of
the Baltic Sea, for example, has become a joint exercise in
identification and remediation of the most important envi-
ronmental stressors wherever they occur throughout the
Baltic Sea Basin, without regard to territorial jurisdiction.41

Ecosystem governance, in short, is effectively carried out at
an appropriate regional scale tailored to that of the ecologi-
cal resource to be managed, rather than being shoehorned
into arbitrarily configured sovereign territorial boundaries.

But the challenges of ecosystem management extend be-
yond attention to ecological scale and the need for inclusive
collaboration, or “stakeholder governance” as it is some-
times called.42 As already seen, precisely because “we never
have enough information,”43 ecosystem management de-
mands an “adaptive management” or “adaptive learning”
approach that treats policy interventions as provisional,
generates and expects new learning through ongoing sci-
ence and continuous monitoring, and adjusts policies peri-
odically in response to that new learning.44

Notice that this is a distinctly nonrule-based approach; or
at any rate, it does not rely on fixed rules. Instead it employs
a strategy of rolling policy interventions and adjustments.45

While these may sometimes take the form of mandatory re-
quirements, at other times they are undertaken through vol-
untary measures, memoranda of understanding, or other le-
gally unenforceable good-faith commitments.46 The gen-
eral approach seems to be pragmatic commitment to do
“whatever works” to achieve a generally stated goal or eco-
system restoration, while continuously refining and redefin-
ing the contents of that commitment as greater understand-
ing and experience are gradually attained.47 Here again,
however, we see a blurring of the familiar sharp distinctions
between “law” and “not-law,” and between “plan” and “im-
plementation” in a characteristically pragmatic mutual peri-
odic readjustment of ends and means.48

Leading Models

This distinctive style of hybrid governance arrangements is
clearly discernible in ecosystem management efforts in the
Chesapeake Bay region in the United States, and the Baltic
Sea region where a major transnational effort is underway to
manage multiple environmental stressors on the marine
ecosystem and its freshwater tributaries.

Each of these efforts has been held out as a model for oth-
ers to emulate. The Chesapeake Bay Program is widely re-
garded as the premier model of aquatic ecosystem manage-
ment, and especially of large-scale estuarine and watershed
management.49 The joint Canadian-U.S. Great Lakes eco-
system management effort is viewed as a leading model of
successful transboundary watercourse management.50 And
the Baltic Sea regime has won widespread acclaim as an ex-
emplary model of management of enclosed and
semi-enclosed regional seas.51 Increasingly, there are also
institutional linkages among these three efforts, as each has
come to recognize the others as important parallel efforts
from which much can be learned through scientific and
technical exchange and assistance programs.52

While the particular institutional arrangements vary de-
pending upon local ecological and institutional background
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conditions and possibilities, we can say broadly that these
efforts exhibit the following set of core characteristics.

First, each has adopted an ecosystem focus. For example,
the Chesapeake 2000 Agreement reaffirms the commitment
of Chesapeake Bay Program partners to “protect and restore
the Chesapeake Bay ecosystem” recognizing that “each ac-
tion we take, like the elements of the Bay itself, is connected
to all the others.”53 The 1987 Protocol Amending the Great
Lakes Water Quality Agreement of 1978 states that “the
purpose of the Parties is to restore and maintain the chemi-
cal, physical, and biological integrity of the waters of the
Great Lakes Basin Ecosystem.”54 Similarly, the 1992 Con-
vention on the Protection of the Marine Environment of the
Baltic Sea states in Article 3 its purpose to “promote the eco-
logical restoration of the Baltic Sea Area and the preserva-
tion of its ecological balance.”55 In each case, the goal is to
manage the ecosystem not merely as a collection of inde-
pendent parts, but as an integrated whole.

This, in turn, implies integrated and coordinated man-
agement of a suite of ecological stressors and re-
sources—fisheries, nontarget fish and wildlife, pollution,
aquatic and riparian habitats, land use, nonpoint source
pollution, and so on.56

While the language used to describe the process varies,
each proceeds through an iterative and adaptive manage-
ment approach, relying on continuous feedback from
joint monitoring and ongoing programs of scientific in-
vestigation to continuously refine both the ecological
models upon which policy is based, and ultimately the
policies themselves, which are seen as inescapably provi-
sional and experimental.57

Each has also adopted a broadly collaborative and partici-
patory management style, involving hybrid governance ar-
rangements involving interagency, intergovernmental, and
public-private collaboration. For example, in the Great
Lakes region, a binational collaborative process involving
government, industry, and NGO participants led to the
adoption of a 1997 Great Lakes Binational Toxics Strategy
embracing both regulatory measures and voluntary initia-
tives to be periodically reassessed and revised in light of
their effectiveness in achieving the goal of “virtual elimina-
tion of persistent toxic pollutants.”58

And finally, each is constructed less out of well-defined
rules of intersovereign obligation, than broad and
open-ended commitments to do “whatever it takes” to im-
prove ecosystem health.59

“Post-Sovereign” Governance

These arrangements have been termed “post-sovereign” en-
vironmental governance.60 This is done in part because it is a
provocative phrase designed to stimulate discussion. But
the phrase also captures something of the flavor of the insti-
tutional arrangements described here, which may be consid-
ered “post-sovereign” in three distinct senses.

First, in place of exclusive sovereign authority, gover-
nance rests in the hands of multiparty collaborative gover-
nance institutions. Participation in the governance process
extends well beyond sovereign States to include subnational
levels of government, local communities, NGOs, the inde-
pendent scientific community, and key economic actors.61

Sovereign States are by no means excluded from the gover-
nance process. Indeed, in crucial respects they remain the
institutional backbone of the new arrangements, because
their participation, financial and technical support, and legal
sufferance remain essential to the success of the new hybrid
institutions now being spawned. But as non-State actors
take on new roles as coauthors and co-implementers of envi-
ronmental policy, sovereign States’ long-standing claims to
exclusive competence to negotiate transboundary agree-
ments and to determine domestic environmental and natural
resource policies are quietly undermined. While continuing
to cloak their actions—the familiar language of State sover-
eignty, States have in practice abandoned the fiction that
they are the only Parties at the table, and the only Parties that
matter. Crucial public management decisions are being
made, reviewed, and revised in hybrid multiparty settings.
The role of the State, in short, is in process of being rede-
fined and down-sized into something strikingly different
from the familiar model of exclusively sovereign law mak-
ing to which we have long been accustomed.

Second, these arrangements are “post-sovereign” insofar
as transnational cooperation has come to extend well be-
yond the familiar sorts of mutually agreed intersovereign
rules of obligation that lie at the heart of public international
law as we conventionally know it. Rather than one-time-
only negotiations to a set of fixed rules, the new transboun-
dary ecosystem governance arrangements are built around
ongoing, continuous, open-ended commitments to “do what
it takes” to restore particular ecosystems. The goal is not
merely to establish fixed rules of obligation binding at the
top-most, State-to-State level, but rather to integrate and co-
ordinate policy responses at multiple levels through com-
plex networks that extend to sub-State and non-State actors,
and deep into the civil society of an emerging transboundary
polity that comes to define itself by its relation to the re-
gional ecosystem. The goal, then, is that a broad range of
discretionary authorities held by a variety of State and
non-State Parties will be exercised in accordance with an
agreed (though always provisional) plan, of which a simi-
larly broad range of State and non-State actors are coauthors
and co-implementers. Conventional intersovereign legal
agreements do play some fairly modest roles in establishing
overarching institutional frameworks and solemnizing ma-
jor substantive commitments, but they are typically neither
the driving force nor the defining feature of these complex
transboundary collaborative arrangements.
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Third, these arrangements are “post-sovereign” in the
sense that at the level of implementation, the measures un-
dertaken often go well beyond traditional exercises of State
sovereignty through hierarchical imposition of rules bind-
ing on those subject to the State’s jurisdiction. While some
rules may be of this hierarchical and binding character, the
decisionmaking and implementation processes are gener-
ally collaborative and polyarchic. Transboundary ecosys-
tem management thus typically embraces a rich mix of
non-hierarchical tools, such as voluntary, cooperative, and
quasi-contractual commitments that may have little or no
formal legal consequence but nonetheless may have signifi-
cant practical effects in directing and constraining the be-
havior of both States and non-State Parties.

Conclusion

Rather than reflexively falling back on familiar concepts,
assumptions, and regulatory approaches, this Article urges
that we take a closer look at the world in which complex
ecosystems are now being managed. New institutional ar-
rangements are rapidly unfolding, arrangements that look
startlingly different from the familiar paradigms of State
sovereignty in which individual subjects are bound by
rules issued by their sovereign, and sovereigns are bound to

each other by mutually agreed rules of obligation. This
emerging post-sovereign world is populated and governed
not only by States, but also by hybrid institutional entities
that now perform, sometimes on a transboundary basis,
many of the governance functions traditionally claimed to
be the exclusive prerogative of States. They do so using the
unconventional tools and techniques of adaptive, integrated
ecosystem management.

These sorts of institutional arrangements, admittedly,
are not yet widespread, and even where they exist they re-
main fragile. It is premature (and perhaps simply inaccu-
rate) to claim for them unqualified success, even by their
own self-defined yardsticks. Each of the regional arrange-
ments discussed here—the Chesapeake Bay, the North
American Great Lakes, and the Baltic Sea—has thus far
fallen short of the ambitious ecosystem restoration targets it
has set for itself.

Yet it would be equally foolish to dismiss these efforts.
They represent the leading edge in a wave of institutional in-
novation that, at a minimum, must be carefully monitored,
evaluated, and analyzed for what it can teach us about how
better to manage a complex and dynamic world. For the lim-
itations of conventional, sovereignty-based approaches to
environmental regulation have been exposed; and it is diffi-
cult to imagine ever turning back the clock.
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