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Polarization. A third source of premature convergence is 
group polarization: the well-documented tendency of like­
minded groups to adopt more extreme views than each 
member of the group would adopt on their own. 127 A nation 
composed of a large number of "red states" is more likely to 
adopt policies that are extremely conservative than a nation 
where "red states" enjoy a small majority. In a federalism 
context, polarization can decrease and homogenize the range 
of experiments each state is willing to conduct and lead states 
to discount potentially useful information that conflicts with 
the polarized perspective. 

Just like judicial panels composed of a diverse group of 
judges, state heterogeneity can help a decentralized system 
resist pressure towards premature convergence on a small 
range of extreme solutions generated by a polarized political 
environment. "Dissenting" states can slow policy diffusion 
and potentially operate as a moderating force by "fact­
checking" the information provided by polarized states and 
help the system generate a full range of policy alternatives. 

4. Competition and Cartels. As Michael Greve points out, 
the success of experimental federalism hinges in part on 
whether states are operating in a cooperative or competitive 
context. 128 Competition promotes innovation, 129 as states seek 
to develop policies that will differentiate them from their 
neighbors and draw taxpayers and jobs. 

Yet states (like most industries), if left to their own 
devices, may choose not to compete with one another. 130 

Instead, they will try to cooperate and form cartels. When 
operating in this cooperative mode, Greve suggests they will 

127. SuNSTEIN, supra note 44, at 111. For evidence of polarization in state 
governments, see Justin Phillips & Jeffrey Lax, The Democratic Deficit in the 
States, 56 AM. J. POL. Sci. 148 (2012); Pickerill & Bowling, supra note 16, at 372-
73. 

128. GREVE, supra note 1, at 195; see also JOSEPH F. ZIMMERMAN, HORIZONTAL 
FEDERALISM: INTERSTATE RELATIONS (2011); Winter, supra note 10, at 276 
(arguing that federalism capitalizes on the experimental benefits of competition). 

129. See ZIMMERMAN, supra note 128; Ann O'M. Bowman, Horizontal 
Federalism: Exploring Interstate Interactions, 14 J. PuB. ADMIN. RES. & THEORY 
535, 536 (2004). 

130. Shipan & Volden, Policy Diffusion, supra note 85, at 790. 
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work together to seek federal intervention or preemption in 
order to avoid the costs of having to compete with other states 
on taxes or policy. 131 This state-level push towards 
cartelization can have negative effects on innovation and 
experimentation. In a cooperative environment, states may 
seek uniform federal regulation and encourage the national 
government to assume costs or responsibility for programs 
and value choices that would otherwise impose economic and 
political costs on state political actors. And, with little 
incentive for cartelized states to innovate in order to compete 
for a limited pool of resources, state policies will remain at 
the status quo. 

Heterogeneity can help preserve a competitive policy 
environment132 and guard against joint efforts by states to 
seek preemptive uniform policy from the federal government. 
With "dissenting states" acting as a potential barrier to 
collective action, heterogeneity makes it more difficult for 
states to engage in the sort of cooperative, cartelizing 
behavior that shuts down innovation. 133 When there is a 
strong minority of states that disagree with the majority's 
efforts towards cartelization, those states can resist federal 
preemption and preserve policy competition and state-level 
innovation. 

B. The Downside of Heterogeneity 

Heterogeneity comes with a cost, and within a federalist 
structure those costs can be substantial. While federalism 
can serve as a mechanism for managing diversity within a 
society, 134 heterogeneity can be a source of social conflict 
among states or between states and the national government. 
In its most extreme incarnation, heterogeneity can cause the 
types of irreconcilable differences that result in civil war and 
disintegration. 135 

131. GREVE, supra note 1, at 191-92. 

132. PAGE, DIVERSITY AND COMPLEXITY, supra note 20, at 216-17. 

133. GREVE, supra note 1, at 10. 

134. BEDNAR, ROBUST FEDERATION, supra note 10, at 45, 4 7; Brancati, supra note 
65, at 681 (concluding that decentralization is a "useful mechanism in reducing 
both ethnic conflict and secessionism."). 

135. BEDNAR, ROBUST FEDERATION, supra note 10, at 47. 
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But even in a more benign form, too much heterogeneity 
can act as an obstacle to federalism's ability to facilitate 
innovation and can place limits on the system's ability to 
internalize the benefits gained from certain kinds of 
experiments. Specifically, federalist systems with high levels 
of heterogeneity can experience problems caused by: (1) 
increased information costs; (2) barriers to collective action; 
and (3) limitations on the network benefits associated with 
certain policies. 

1. Information Costs. Heterogeneity can make it more 
difficult for decentralized systems to aggregate 
information. 136 States will gather and analyze information in 
ways that reflect their policy goals. When states have 
different goals and values, the information they generate will 
differ as well. These variations in the types of information 
that states produce can make it difficult to compare the 
effectiveness of policies from different states, or to aggregate 
information about policies implemented in multiple states. 
Moreover, just as similarities make it more likely that 
entities will communicate with one another, 137 preferential 
differences can also make it more likely that a state will 
discount or ignore useful information from other states based 
on mistrust of its sources. 138 

Even in situations where states trust the information 
produced by other states, heterogeneity may render the 
information less useful. On the state level, federalist systems 
benefit when innovations generated by one state prove useful 
to others. 139 But when states have different goals, the 
innovations they generate are not as easily transferable. 140 

Heterogeneity can constrain the system's potential for 

136. See FEELEY & RUBIN, supra note 120, at 27-28. 

137. See Miller McPherson et al., Birds of a Feather: Homophily in Social 
Networks, 27 ANN. REV. Soc. 415 (2001). 

138. See Bednar, Subsidiarity and Robustness, supra note 21, at 245-46. 

139. See Cunningham-Parmeter, supra note 18. 

140. BEDNAR, ROBUST FEDERATION, supra note 10, at 31; Craig Volden, 
Entrusting the States with Welfare Reform, in THE NEW FEDERALISM: CAN THE 
STATES BE TRUSTED? 82, 83 (John A Ferejohn & Barry R. Winegast eds., 1997). 
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replication: there may be more innovation occurring, but "the 
overall societal gains from innovation will be small."141 

Heterogeneity presents similar obstacles for the vertical 
diffusion of state experiments. From the federal 
government's perspective, the most useful state laboratories 
are those that best reflect the national population's 
preferences, since those states generate innovations that are 
most likely to work, and have political support, on the 
national level. Greater heterogeneity limits the number of 
states that fit this profile, which constrains the federal 
government's access to useful information and places a cap 
on the range of state policy experiments suitable for national 
adoption. 142 

2. Coordination and Collective Action. Heterogeneity 
among states can become problematic when effective 
innovation requires some form of coordinated or collective 
action. 143 This can lead to: (a) difficulty solving highly 
complex policy problems; (b) decreased levels of public goods; 
(c) an increase in negative externalities created by state 
experimentation; or (d) inefficiency and stagnation when 
policymaking relies on cooperation between states and the 
federal government. 

Greater Difficulty in Solving Complex Policy Problems. 
Consider three types of policy problems that are confronted 
by Heterogeneous and Homogeneous Nations: simple, 
moderate, and difficult. For simple problems, where the 
policy landscape clearly leads each problem solver toward the 
global optimum, picture a landscape that looks like a single 
mountain peak: heterogeneity can create a lot of inefficiency 
and wasted time. 144 With simple problems, where a fairly 
unsophisticated problem solver can locate the global 

141. See Galle & Leahy, supra note 62, at 1360. 

142. Ken Kollman et al., Decentralization and the Search for Policy Solutions, 
16 J. L. ECON. & ORG. 102, 121-24 (2000) [hereinafter Kollman et al., 
Decentralization]; see also Lazer & Mayer-Schonberger, supra note 66, at 838. 

143. See Kollman et al., Decentralization, supra note 142, at 124. 

144. Id. at 104, 117-18. 
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optimum, a homogeneous environment may provide a more 
efficient structure for arriving at the optimal solution. 145 

But moderately complex problems look more like the 
multi-peaked, "rugged" landscape confronted by 
Heterogeneous and Homogeneous Nations earlier. 146 Harder 
problems often have many local optima where problem 
solvers get stuck, and those local optima change dramatically 
depending upon the individual problem solver's interpretive 
perspective. 147 As a result, heterogeneity can make a real 
difference when states encounter a moderately complex 
problem and where diverse perspectives alter each problem­
solver's approach to policy search. 148 

For problems of high complexity (e.g., an effort to cure 
cancer), where there are many local optima and where the 
search for a global optimum is exceedingly challenging, 
heterogeneity can potentially inhibit the system's 
performance. 149 These types of problems may benefit from 
centralized goal-setting and coordination, a well-established 
centralized research structure and larger budgets, 
collaboration, as well as avoiding the potential externalities 
that can result when multiple decentralized entities are 
adopting different policies. 150 These externalities can increase 
the complexity of the problem and even alter the outcomes 
associated with different solutions. 151 

As a result, policy differences within Heterogeneous 
Nation may make it more difficult for states to cooperate or 
respond well to coordination by the federal government. In 
turn, Homogeneous Nation may be in a better position to deal 
with highly complex or resource-intensive problems where 

145. See id. 

146. See id. at 117. 

147. Id. at 114. 

148. See id. at 119-20. 

149. Id. 

150. Id. at 124. 

151. See BEDNAR, ROBUST FEDERATION, supra note 10, at 32-33; Kollman et al., 
Decentralization, supra note 142, at 121. Note that these conclusions don't 
account for a volatile system environment. Bednar, Subsidiarity and Robustness, 
supra note 21, at 9 n.3. 



2015] COMPLEX EXPERIMENTAL FEDERALISM 277 

cooperation among the system's components is essential to 
finding a solution. 

Decreased Public Goods. Collective action remains a 
challenge in any federalist system, and heterogeneity can 
exacerbate the problem when states must act together to 
provide certain public goods. 152 If states are only willing to 
support policy experiments that further their own individual 
policy goals, differences in goals can mean fewer 
contributions towards those shared efforts. 153 This lack of 
social consensus may also make it less likely that states will 
agree to try out selfless experiments: innovations that impose 
significant costs on the experimenting state, but would 
benefit the nation as a whole. 154 

Increased Negative Externalities. Heterogeneity can also 
increase the potential for states to adopt policies that harm 
other states by creating obstacles to cooperative actions that 
minimize them. 155 While federal action is often the best 
available solution for state policies that impose negative 
externalities, it is also hard to bring about. 156 More often than 
not, states must rely on more informal methods of negotiation 
and cooperation to deal with spillover effects. 157 To the extent 
that differences among states make this sort of negotiation 
and cooperation difficult and more contentious, 
heterogeneity can lead to an increase in state experiments 
that benefit the innovating state but externalize negative 
costs onto others. 

Uncooperative Federalism. Policy experimentation in 
certain areas is generated through the "cooperative" efforts 
of state and federal authorities, in which states generate 
policy experiments within the constraints of broad federal 

152. See Rui J.P. de Figueiredo, Jr. & Barry R. Weingast, Self-Enforcing 
Federalism, 21 J. L. ECON. 0RG. 103 (2005). 

153. See PAGE, THE DIFFERENCE, supra note 84, at 281-82; Aziz z. Huq, Does the 
Logic of Collective Action Explain Federalism Doctrine?, 66 STAN. L. REV. 217, 246 
(2014). 

154. See Bednar, Nudging Federalism, supra note 10, at 510-11. 

155. Gerken & Holtzblatt, supra note 24, at 61-62. 

156. Id. at 90. 

157. See id. at 90-91. 
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guidelines or with the active cooperation of federal officials. 
When state and federal governments have similar goals, 
cooperative federalism can lead to effective innovation. 158 

However, when federal and state authorities have different 
goals, the relationship can become adversarial and 
"uncooperative," which can make it difficult to search for the 
best policy or develop a coherent strategy. 159 To the extent 
that heterogeneity makes it more likely for a high number of 
states to maintain policy goals that depart from national 
preferences, it can act as an obstacle to optimal policy 
experimentation in the "cooperative" federalism sphere. 

3. Network Benefits. Certain policies benefit from 
widespread adoption: the more states that implement the 
policy, the greater the benefits. These network benefits can 
increase with the number of states that adopt the policy. For 
example, state policies that affect multi-state businesses may 
only be worthwhile if a critical mass of states adopt the same 
policy.160 

If an experiment benefits from network effects, 
heterogeneity imposes a cost by making it less likely that a 
policy will transfer between jurisdictions. To the extent that 
heterogeneity makes it more difficult to achieve convergence 
around a single policy, policies that enjoy significant network 
effects will suffer and policy experiments that are only 
optimal when significant numbers of states adopt them will 
go unexplored. 161 

C. Managing Heterogeneity 

Heterogeneity is a critical variable in determining 
whether federalism delivers on its experimental promise. A 
system that is able to maintain diverse policy approaches 
may have an advantage in dealing with the experimental 
limits presented by bounded rationality, free-riding, 
premature convergence, and cartelization. At the same time, 
a heterogeneous system may be more likely to struggle with 

158. See Bednar, Political Science of Federalism, supra note 21, at 277. 

159. See id. 

160. See Yair Listokin, Learning Through Policy Variation, 118 YALE L.J. 480, 
545 (2008). 

161. Id. 
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increased information costs, barriers to experiments that 
depend on collective or cooperative action, and under­
experimentation with policies whose full potential depends 
on network benefits. 

Beyond its effects on experimental output, heterogeneity 
also helps maintain a "robust federation" that can survive 
catastrophic events and adapt to change. 162 As Jenna Bednar 
has noted, federalism's decentralized structure has the added 
normative benefit of strengthening the system's resilience to 
change by creating redundancies in governmental 
responsibility, while also helping the system adapt to change 
through policy diversity. 163 Just like complex ecosystems, 
diversity can help enhance federalism's robustness and the 
system's long-term potential for survival in a dynamic 
world. 164 

A full account of heterogeneity's effects on experimental 
federalism is only a launching pad for further exploration. As 
a relatively new discipline, there is still much to learn about 
how dynamic social systems can ''harness complexity," 
whether it's possible to identify the "right amount" of 
heterogeneity at any given time, the best mechanisms for 
moving a complex system's components towards diversity or 
homogeneity, or the extent to which legal efforts to change a 
complex system will alter system-level behavior in a 
predictable way. 165 These are cutting edge and unresolved 
issues for complexity science and well beyond the 
introductory scope of this Article, but a focus on 
heterogeneity suggests a frame for further investigation of 
the relationship between law, experimental federalism, and 
heterogeneity. 

Policy diversity is not an inevitable outgrowth of 
federalism's decentralized design, 166 even when the federal 
government decides to stay outside the fray and allows space 

162. See BEDNAR, ROBUST FEDERATION, supra note 10. 

163. See id. at 170-212. 

164. See PAGE, DIVERSITY AND COMPLEXITY, supra note 20, at 180-81. 

165. Id. at 254-55. 

166. Cf. Mark Tushnet, What Then Is the American?, 38 ARIZ L. REV. 873, 876 
(1996). 
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for state policy experimentation. 167 Political forces that cross 
state borders, like national political parties and interstate 
interest groups, pursue national policy agendas through 
state legislation and exert a potentially homogenizing effect 
on the experimental choices available to state policy 
makers. 168 Interstate economic and social forces blur state 
boundaries, 169 as "individuals from Montana to Mississippi to 
Maine can eat at the same restaurant chains, shop at the 
same stores, read the same publications, and listen to the 
same music."170 Interstate mobility171 and "The Big Sort" 172 

167. Federal action and preemption can often result in policy uniformity. See 
Adelman & Engel, supra note 24, at 1825; Cherry, supra note 21, at 401; Listokin, 
supra note 160, at 551-53. 

168. See Jessica Bulman-Pozen, From Sovereignty and Process to 
Administration and Politics: The Afterlife of American Federalism, 123 YALE L.J. 
1920, 1955 (2014) ("National networks pushing national agendas through the 
states pose a serious challenge to conceptions of federalism grounded in 
distinctive state interests."); James A Gardner, The Myth of State Autonomy: 
Federalism, Political Parties, and the National Colonization of State Politics, 29 
J.L. & POL. 1, 39-42 (2013); Anthony Kammer, Privatizing the Safeguards of 
Federalism, 29 J.L. & POL. 69, 115 (2013). 

169. See Julianna Pacheco, The Social Contagion Model: Exploring the Role of 
Public Opinion on the Diffusion of Antismoking Legislation Across the American 
States, 74 J. POL. 187, 188-89 (2012). 

170. Bulman-Pozen, Partisan Federalism, supra note 24, at 1110. 

171. Tiebout sorting, a "largely neglected [phenomenon] in mainstream 
constitutional theory," is a major source of heterogeneity in federalist systems. 
Adam B. Cox & Adam M. Samaha, Unconstitutional Conditions Questions 
Everywhere: The Implications of Exit and Sorting for Constitutional Law and 
Theory, J. LEGAL ANALYSIS 61, 63 (2013); see also MILLER & PAGE, supra note 28, 
at 17-25. States compete for citizens by offering different packages of rights, 
benefits, and burdens. Citizens make choices by "voting with their feet" about 
where to live and "sort" themselves among the different jurisdictions according to 
the states or localities whose packages best match their preferences. Charles M. 
Tiebout, A Pure Theory of Local Expenditures, 64 J. POL. ECON. 416, 418-20 (1956); 
see also Ken Kollman et al., Political Institutions and Sorting in a Tiebout Model, 
87 AM. ECON. REV. 977, 978-79, 990 (1997). As citizens group geographically 
according to their preferences, states will become more heterogeneous in relation 
to one another, even as they become more homogeneous internally. See Paul W. 
Rhode & Koleman Strumpf, Assessing the Importance of Tiebout Sorting: Local 
Heterogeneity from 1850 to 1990, 93 AM. ECON. REV. 1648, 1655 (2003). 

172. See BILL BISHOP, THE BIG SORT: WHY THE CLUSTERING OF LIKE-MINDED 
AMERICA IS TEARING Us APART (2009). Contra Samuel J. Abrams & Morris P. 
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affect policy diversity too. As citizens divide themselves into 
internally homogeneous Red and Blue enclaves, the policy 
variation generated by the need for political compromise may 
decrease as polarization simultaneously narrows the political 
viability for a full range of policy options. 173 

At the same time, other dynamics operate to spur state 
policy diversity. State political cultures remain remarkably 
distinct, 174 and there is significant evidence to suggest that 
states continue to approach similar legal and policy questions 
in very different ways. 175 Federal programs that create space 
for policy discretion, like experimental grants, can encourage 
innovation and new approaches. 176 And federal gridlock has 
pushed national debates and political resources to the state 
level, shifting the influence of entrenched interest groups and 
creating space to implement policy experiments that would 
be politically impossible on a national scale. 177 

All of this suggests that a full account of how 
experimental federalism works requires greater attention to 
the larger forces that produce, maintain, and constrain 
meaningful differences among states, along with the myriad 
factors that drive policy activity at the state level. 178 It also 
suggests that law's role in defining experimental federalism's 
outcomes is far more extensive and nuanced than 
determining the boundaries of federal and state authority. 179 

Fiorina, The Big Sort that Wasn't: A Skeptical Reexamination, 45 PS: POL. Sci. & 
POL. 203 (2012). 

173. See Gerken & Holtzblatt, supra note 24, at 88-89. 

174. ANDREW GELLMAN, RED STATE, BLUE STATE, RICH STATE, POOR STATE: WHY 
.AMERICANSVOTETHEWAYTHEYDO 21-22 (2008) 

175. See Ernest A. Young, The Volk of New Jersey? State Identity, 
Distinctiveness, and Political Culture in the American Federal System 66-87 (Feb. 
24, 2015), available at http://papers.ssrn.com/sol3/papers.cfm?abstract_id= 
2552866. 

176. DISTRICT REFORM SUPPORT NETWORK, PERSONALIZED LEARNING IN 
PROGRESS: CASE STUDIES OF FOUR RACE TO THE TOP DISTRICT GRANTEES' EARLY 
IMPLEMENTATION (2014). 

177. See Adelman & Engel, supra note 24, at 1809-10, 1847-48; Bulman-Pozen, 
Partisan Federalism, supra note 24, at 1092-93, 1125-26. 

178. See Adelman & Engel, supra note 24, at 1822. 

179. Gerken & Holtzblatt, supra note 24, at 59-64. 
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Preemption doctrine and reinforcing state sovereignty under 
the Tenth Amendment are not the only vehicles for law to 
tinker with and alter federalism's experimental output. 180 

Law affects experimentation by shaping the way the 
game of state politics is played and the political, social, and 
economic trends that bring state policy preferences closer 
together or further apart. 181 Changes in constitutional 
doctrine have contributed to the recent rise of national 
interest groups pursuing multi-jurisdictional policy agendas 
and uniform model legislation in areas like immigration and 
voter ID. 182 Judicial deregulation of campaign finance laws, 
lobbying restrictions, and limits on political parties have 
created a fertile ground for national groups to influence state 
legislation with a multistate agenda. 183 Constitutional 
standards governing partisan gerrymandering remain 
elusive, 184 allowing for increased political polarization at the 
state level. 185 These dynamics at the intersection of politics 
and law affect policy heterogeneity within the system and 
play a large role in determining whether federalism lives up 
to Brandeis's experimentalist vision. 

III. INTERDEPENDENCE AND EXPERIMENTAL FEDERALISM 

From a complex adaptive systems perspective, 
heterogeneity is only half of the story. Federalism's emergent 
features and experimental capacity are also defined by 
interdependence: the ways that a system's components affect 
the behavior of other components. 186 While interdependence 
can take many forms, 187 the focus here is on informational 

180. Bednar, Nudging Federalism, supra note 10, at 511-15. 

181. Id. 

182. Kammer, supra note 168, at 115. 

183. Id. at 86. 

184. See Vieth v. Jubelirer, 541 U.S. 267, 278-79 (2004). 

185. See Samuel Issacharoff & Pamela S. Karlan, Where to Draw the Line?: 
Judicial Review of Political Gerrymanders, 153 U. PA. L. REV. 541, 574 (2004). 

186. Lazer & Mayer-Schonberger, supra note 66, at 820. 

187. See Bednar, Nudging Federalism, supra note 10, at 507-08; Bednar, 
Subsidiarity and Robustness, supra note 21, at 236. For example, the term 
interdependence might include "spillover" effects, where policy choices made by 
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interdependence and policy diffusion: the transfer of 
information about policy experiments and the spread of 
policies from state to state. These interstate connections 
affect the system's ability to exploit existing information and 
open up new avenues for exploration. 188 

A focus on interdependence and diffusion moves the 
study of experimental federalism away from its standard 
obsession with competing spheres of federal and state 
authority. 189 From this vantage point, individual states are 
not independent "islands,''190 but instead operate as nodes in 
an interdependent system that creates and transfers 
information about policy experiments and choices. 191 As 
Robert Schapiro puts it, federalism consists of a set of 
"individual, autonomous units, linked by a network" with 
"multiple participants contributing to an unfolding, dynamic 
process."192 The connections among nodes carry information 
about state-level policy successes and failures, as well as raw 
data about policy outcomes. 193 

Within interdependent systems, network architecture­
the number and strength of the informational connections 
between the nodes-helps determine the system's overall 
behavior. 194 The likelihood that the nodes will exchange 
information, the accuracy of that information, the frequency 
of information transfer, the type of information exchanged, 

one state have positive or negative effects on the policy choices made by others. 
See Lazer & Mayer-Schonberger, supra note 66, at 837. 

188. See Wiseman, supra note 15, at 1665-67. 

189. See Rubin & Feeley, supra note 12, at 904-06, 933. 

190. See BOUSHEY, POLICY DIFFUSION, supra note 116, at 29; see also Wiseman, 
supra note 15, at 1740-41. 

191. Lazer, Information and Innovation, supra note 97, at 101-04; Corey Phelps 
et al., Knowledge, Networks, and Knowledge Networks: A Review and Research 
Agenda, 38 J. MGMT. 1115, 1117 (2012). 

192. SCHAPIRO, supra note 15, at 5, 100; see also Gerken & Holtzblatt, supra note 
24, at 102; Michal Shur-Ofry, IP and the Lens of Complexity, 54 IDEA 55, 58 
(2014) (describing representation of complex systems as networks). 

193. Lazer, Information and Innovation, supra note 97, at 53-54. 

194. See THOMAS w. v ALENTE, NETWORK MODELS OF THE DIFFUSION OF 
INNOVATIONS 60-61 (1995). 
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and the sequential order that information moves through the 
system all affect the choices made by individual nodes. 195 

In the business world, organizational design is critical to 
determining whether a firm will innovate. 196 Structural 
choices impose rules that determine the flow of information 
within the organization, the way individuals or teams spend 
their time, the resource costs imposed by the innovation 
process, and how the firm responds to volatile business 
environments. 197 In turn, system designers that seek to 
promote innovation must think carefully about whether and 
how each component should communicate with other 
components. 198 For example, within a research and 
development department, organizational designers must 
determine whether different research teams working on the 
same problem should share information with one another, 
how closely they should work together, and the effect of those 
connections on the department's ability to innovate. 

Federalist systems are no different. The rules that 
govern their structure and design help determine the states' 
experimental output, creating incentives for political actors 
to make choices that affect the system's larger experimental 
objectives. 199 The institution or removal of barriers to 
information flow can change interaction patterns within the 
system and alter the system's capacity for experimentation 
and innovation.200 In particular, interdependence helps 
determine whether a federalist system achieves a critical 

195. See Phelps et al., supra note 191, at 1122·29. 

196. See Stephen J. DeCanio et al., The Importance of Organizational Structure 
for the Adoption of Innovations, 46 MGMT. Sci. 1285, 1285 (2000). 

197. See, e.g., id. at 1285; George Westerman et al., Organization Design and 
Effectiveness over the Innovation Life Cycle, 17 ORG. Sc1. 230, 230-31 (2006). 

198. See Daniel Enemark et al., Knowledge and Networks: An Experimental Test 
of How Network Knowledge Affects Coordination, 36 Soc. NETWORKS 122, 122, 132 
(2014). 

199. See Bednar, Nudging Federalism, supra note 10, at 511-14; Bednar, 
Subsidiarity and Robustness, supra note 21, at 242-43. 

200. See AxELROD & COHEN, supra note 33, at 78. 
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equilibrium for optimal performance: a balance between 
exploration and exploitation.201 

A. Exploration and Exploitation 

Organizational systems that face difficult problems 
confront a fundamental choice about how to solve them. They 
can try to address the problem through exploitation by 
investing in and emphasizing existing solutions and 
knowledge.202 Exploitation-based strategies typically involve 
efforts to learn from what the organization already knows by 
using easily accessible information, making incremental 
improvements to current policies, and relying on existing 
paradigms and routines.203 Alternatively, the system can 
address the situation through exploration by using its time 
and resources to discover and implement new solutions. 204 

Exploration often means learning through varied 
approaches, seeking knowledge that may not be easily 
available, experimentation, and breaking from existing 
patterns.205 

Both exploitation and exploration come with benefits and 
drawbacks. When an organizational system (like a state 
government) chooses to exploit existing solutions, it gains 
predictability and stability while reducing the political risks 
that come with policy change.206 Moreover, it avoids the costs 

201. See Christina Fang et al., Balancing Exploration and Exploitation Through 
Structural Design: The Isolation of Subgroups and Organizational Learning, 21 
ORG. SCI. 625, 625-28 (2010); Dovev Lavie et al., Exploration and Exploitation 
Within and Across Organizations, 4 AcAD. MGMT. ANNALS 109, 132 (2010). 

202. See James G. March, Exploration and Exploitation in Organizational 
Learning, 2 ORG. Sc1. 71, 85 (1991). 

203. See Anil K. Gupta et al., The Interplay Between Exploration and 
Exploitation, 49 ACAD. MGMT. J. 693, 694 (2006). 

204. Id. 

205. See id. at 694-95. The literature on exploration, exploitation, and 
innovation is extensive. See, e.g., Mary J. Benner & Michael L. Tushman, 
Exploitation, Exploration, and Process Management: The Productivity Dilemma 
Revisited, 28 AcAD. MGMT. REV. 238 (2013); Carlisle & McMillan, supra note 57; 
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and risks involved in searching for and implementing a new 
and experimental policy. Yet exploitation carries its own set 
of problems. Systems that rely exclusively on exploitation can 
find themselves stagnating around suboptimal solutions, 
experiencing competitive disadvantage, or becoming obsolete 
when existing approaches cannot adapt to internal or 
external changes.207 Exploitation can also lead to 
homogenization and "groupthink," as decision-makers 
become "locked in" to existing solutions over time and 
converge around a single viewpoint.208 

Like exploitation, exploration-based strategies have 
their own cost-benefit calculation. On one hand, exploration 
allows systems to maintain a diverse approach to problem 
solving, as multiple organizational sub-units pursue 
different experimental strategies. 209 Exploration can also 
help systems adapt to and survive dynamic change, as the 
pursuit of multiple innovative solutions increases the 
possibility that at least one solution will prove successful in 
a new environment.210 On the other hand, exploration can 
prove costly and risky, and systems can lose the benefits 
associated with convergence around a single stable solution: 
economies of scale, enhanced efficiency through coordination, 
increased competence, and predictability. It can also prove 
chaotic, as the permanent quest for new ideas leads to a state 
of "eternal boiling," where good ideas are constantly washed 
away in a new wave of change.211 

Systems achieve long-term optimal performance by 
finding a balance between exploration and exploitation.212 A 
system that expends all its resources to constantly explore 
new policy experiments risks inefficiency because it fails to 

207. See Fang et al., supra note 201, at 625-27. 

208. Bill McKelvey et al., Re-thinking Kaufmann's NK Fitness Landscape: From 
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209. See Fang et al., supra note 201, at 625-26; March, supra note 202, at 72. 
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211. AxELROD & COHEN, supra note 33, at 43-44. 

212. See Lavie et al., supra note 201, at 128-29; March, supra note 202, at 71. 
But see Carlisle & McMillan, supra note 67, at 3 (suggesting the idea of"balance" 
may be problematic from a complex adaptive systems perspective). 
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fully exploit the resources it has,213 while a system with too 
much exploitation risks obsolescence and rigidity. 214 

The ideal system pursues both strategies 
simultaneously, gaining stability and efficiency by making 
the most of existing solutions and information, while also 
exploring new strategies that lead to growth and 
adaptation.215 Yet finding this balance can be challenging, 
since there is often a direct tradeoff between the two 
approaches-an investment in exploitation usually involves 
diverting resources from exploration, and vice versa. 216 

B. Interdependence and the Balance Between Exploration 
and Exploitation 

The search for the ideal ''balance" between exploration 
and exploitation is, at its root, a design challenge. The 
number and strength of the connections between the system's 
nodes influences the system's overall approach to problem 
solving. In turn, different choices about network architecture 
affect the system's performance217 and can nudge the system 
toward different points on the exploration-exploitation 
spectrum. 218 For experimental federalism, this requires a 
focus on the informational and policy links between states, 
and the ways that those connections help move the system 
towards an optimal balance between exploration and 
exploitation. 

There are at least three features of American federalism 
that make it challenging to arrive at or impose a normative 
theory that will move the system towards that perfect 
balance, even if it's possible to figure out where that balance 

213. See Bednar, Subsidiarity & Robustness, supra note 21, at 239. 

214. See Lavie et al., supra note 201, at 115-16. Note that because policy choices 
are often path dependent, systems that do nothing but exploit become more and 
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to move in alternative directions. Id. at 125. 
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is. First, federalism exhibits characteristics of both 
hierarchical systems, where a centralized body dictates the 
connections between nodes, 219 and self-organizing networks, 
where individual nodes make their own choices about 
connections.220 The federal government is an active player in 
establishing and maintaining interstate linkages, though its 
power is circumscribed by legal and political limitations. This 
makes it hard to use a centralized legal approach to impose 
an overall architecture on the system: the federal 
government has some power to "nudge" the experimental 
system towards exploration or exploitation, but the system's 
connections are subject to decisions made by thousands of 
independent actors operating at the sub-federal level that 
may or may not choose to cooperate. 221 

Second, the connections are dynamic-ties between 
states change based on political forces, and their strength can 
vary over time and on an issue-by-issue basis.222 Even if 
certain states do not normally communicate with one 
another, information and policies can spread across state 
borders quite rapidly when attention to a particular issue 
becomes nationalized, like same-sex marriage or medical 
marijuana.223 This makes it particularly difficult to think 
about the exploration-exploitation balance in a uniform, one­
size-fits-all way, because at any given time, the system's 
behavior may vary depending upon the issue and political 
dynamics.224 

Third, connections between states are often outside the 
control of state governments. Private, non-governmental 
actors like political parties, interest groups, and policy 

219. See Graeme Boushey, Punctuated Equilibrium Theory and the Diffusion of 
Innovations, 40 PoL'Y STUD. J. 127, 130 (2012) [hereinafter Boushey, Punctuated 
Equilibrium Theory] (listing studies showing influence of federal mandates, 
grants, and agenda setting on state policy adoption). 
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entrepreneurs are the primary providers of interstate 
linkages, facilitating the transfer of information about policy 
experiments across state borders and coordinating multi­
state political efforts at policy innovation. 225 Any efforts to 
"nudge" the exploration-exploitation balance through the 
creation or removal of links between nodes requires the 
cooperation of diverse and powerful political forces beyond 
the control of any central authority. 

These realities make it difficult to be prescriptive about 
the ideal network architecture for experimental federalism, 
and this Article will not try. But it is possible to examine how 
interdependence affects the system's experimental bias 
towards exploration or exploitation in order to better 
understand the system's overall behavior.226 

C. Strong Ties vs. Weak Ties 

When systems lack centralized direction, 
interdependence among the system's components exerts a 
powerful influence on how the system behaves. In particular, 
interdependence and network ties can nudge a system's 
experimental behavior towards either exploitation or 
exploration. 227 

Network theorists emphasize the difference between 
"strong" and "weak" ties between nodes. 228 In "strong tie" or 
dense networks, nodes maintain connections to a large 
number of other nodes in the network. Information flows 
quickly and directly, and the ability to gather and aggregate 
information is democratically dispersed throughout the 
system. 229 These networks gather a lot of immediate feedback 

225. See BOUSHEY, POLICY DIFFUSION, supra note 116, at 29-30; Amanda C. 
Leiter, Fracking as a Federalism Case Study, 85 U. COLO. L. REV. 1123, 1126-29 
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41 AM. J. POL. SCI. 738, 739-41, 765 (1997). 
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about different choices and can prove very robust in the face 
of change by creating redundancies among nodes in the 
network, like a power grid that can find many different ways 
to provide electricity when a single connection goes down. 230 

By contrast, "weak tie" networks have a limited number of 
connections between nodes. Information spreads more slowly 
and less efficiently, as each node is limited in its ability to 
send and receive information. 

From an exploration/exploitation perspective, strong ties 
push systems towards exploitation-based strategies, 
convergence, coordination, and homogeneity. 231 As one node 
arrives at a best-available solution, "strong ties" make it easy 
for other nodes to learn about it and rapidly converge on that 
solution.232 For example, in a federalism context, strong 
informational ties between states can facilitate policy 
diffusion, a well-documented phenomenon where policy 
innovations spread from state to state. 233 

Weak ties, on the other hand, tend to push the system 
towards exploration-based approaches, heterogeneity, and 
divergence.234 When connections among nodes are weak, 
information about other experiments is limited and non­
sequential, which can make it more difficult to determine if 
other nodes have found better solutions.235 As a result, nodes 
in "weak tie" networks tend to move towards developing their 
own innovations rather than looking to solutions produced by 
other nodes.236 Moreover, maintaining weak ties or distance 
among nodes allows the system to preserve diverse 
approaches to problem solving over a longer period of time. 237 

This can prove helpful for difficult problems, where it may 
take time to determine the best available solution. For 
example, a federalist system with a critical mass of isolated 

230. See Bednar, Subsidiarity & Robustness, supra note 21, at 235. 

231. See Phelps et al., supra note 191, at 1128, 1133. 
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or slow-learning states might actually end up improving its 
overall performance due to its ability to prevent premature 
convergence and maintain diverse approaches to problem 
solving over a longer period of time.238 

D. Interdependence and Information Deficits 

Within federalist systems, the relationship between 
interdependence and the exploitation-exploration continuum 
can have real implications for policy initiatives designed to 
improve experimental outputs and innovation. For example, 
consider how changing interdependencies might affect the 
problem of information deficits in state policy 
experimentation. 

Information flow is often described as a necessary 
prerequisite for policy experimentation.239 In order to make 
good choices about policy design, state officials need 
information about what other states are doing and the 
effectiveness of available alternatives. Yet, for different 
reasons, including concerns about free-riding and inadequate 
incentives, states often do not produce sufficient or accurate 
information about their experiments, or will fail to seek out 
information about existing experiments in other states. 240 

This leaves state policy makers with an incomplete picture of 
the available policy options, and limits federalism's capacity 
to locate and disseminate the most successful policy 
experiments. 

In order to correct for information deficits, several 
federalism scholars have called for the federal government to 
operate as a clearinghouse or "information portal" for state 
policy experimentation, standardizing the kinds of 
information that states share and facilitating the production, 
distribution, and comparison of information about different 
policy approaches.241 This would effectively strengthen ties 

238. See id. 
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within the experimental network by turning the federal 
government into an information "hub," and change the 
existing interdependence dynamics within the system. 242 

While there are certainly some experimental benefits to 
facilitating greater interstate communication through the 
creation of stronger ties,243 complexity theory raises some 
potential concerns about how creating greater state-level 
information interdependence through federal intervention 
would affect the system's overall experimental behavior. 

When a network creates more or stronger ties between 
nodes, the system's overall innovation strategy tilts towards 
exploitation. When making decisions, nodes within a well­
connected system can become increasingly reliant on already 
available information and allocate fewer resources to new 
experiments and innovation. Informational interdependence, 
whether created by the states themselves, facilitated by 
interest groups, or imposed by the federal government, can 
actually lead to less overall experimentation as states design 
experiments with the information that is closest to them and 
stop seeking out untested frontiers. 

Increased informational interdependence can also limit 
the system's ability to realize the experimental benefits of 
diversity. 244 Systems that adopt an exploitation-based 
strategy tend to become more homogenous due to self­
reinforcing feedback mechanisms that become even stronger 
the more the system relies upon the same set of information. 
As a result, strong-tie networks risk premature convergence 
around short-term solutions that may prove sub-optimal in 
the long-term,245 or solutions based on bad or inaccurate 
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information that flows quickly through the system. 246 

Moreover, by making it easier and cheaper for a state to 
obtain information about other states' experiments in a 
homogeneous environment, the risk of free-riding increases 
significantly. 247 

Finally, even within strong tie networks, nodes are 
selective about who they choose to listen to: just because the 
federal government invests in the production and 
dissemination of information does not mean that states will 
actually use it. In particular, states pay more attention to 
information from places that are similar to them. This 
phenomenon, known in network theory as "homophily,''248 

places constraints on the ability of strong tie or hub networks 
to convey information, and there is significant evidence to 
suggest that interstate ties are homophilous. 249 States that 
share certain core traits, like ideological and partisan 
preferences, are more likely to learn from each others' 
policies.250 While creating information hubs may indeed 
result in cross-pollination of ideas outside of these sub­
groups,251 homophilous links forged from the ''bottom up" by 
the nodes themselves may in practice prove to be immune to 
the ideas promoted by a centralized information network 
imposed from the top down.252 This is of particular concern in 
a polarized political environment where states may be 
particularly inclined to discount good information based on 
the partisan affiliations of its source, and more likely to 
prioritize information from states with similar political 
views. 
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This does not mean that information sharing within a 
network is a bad thing or that there is no role for the federal 
government to play in incentivizing or structuring state 
policy experimentation. It only suggests that informational 
interdependence can alter a system's behavior in ways that 
can advance as well as diminish its experimental 
performance. When links between states move a system too 
far towards exploitation or affect the system's overall level of 
heterogeneity, limits on information sharing may actually 
help the system produce more and better policy experiments. 

CONCLUSION 

Complexity reminds us that policy devolution does not, 
in and of itself, necessarily result in more or better 
experimentation. Regardless of how authority is divided 
between federal and state governments, 253 effective 
experimentation is often contingent on heterogeneity and 
interdependence among the state policy laboratories. 
Heterogeneity helps experimental systems overcome certain 
obstacles to effective problem solving, while simultaneously 
creating other difficulties. Interdependence helps influence 
whether a system adopts an experimental approach that 
emphasizes exploitation or exploration, along with all the 
attendant costs and benefits. 

The recognition of heterogeneity and interdependence as 
critical variables for federalism's experimental performance 
has implications for constitutional theory beyond deepening 
our knowledge of how the system works. First, it suggests the 
need to move away from a continual focus on federal-state 
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interactions and boundaries. Experimental federalism needs 
a fuller account of the political dynamics that drive policy 
decisions at the state level, the nature of interstate 
interactions and relationships, the forces that drive states 
closer together or further apart, and the ways that 
constitutional doctrine nudges state-level political behavior 
to become more uniform, polarized, or diverse. 

Second, it underscores how difficult it is to be 
prescriptive about using law to improve federalism's 
experimental outcomes. By their very nature, complexity and 
emergence can make it difficult to identify causal 
relationships within the system and to fully anticipate the 
effects of legal or institutional reform.254 Moreover, if 
systemic heterogeneity and interdependence are primarily a 
function of politics, law may prove quite limited in its ability 
to alter the well-established behavior of powerful political 
forces that drive the experimental system. 

Finally, complexity suggests a broader vision of 
experimental federalism's normative goal. Complex adaptive 
systems achieve a competitive advantage over more 
hierarchical structures through their ability to survive and 
adapt in the face of change. When it works, experimental 
federalism allows the system to simultaneously explore and 
exploit at the same time, and to seek out the optimal spot on 
the continuum between rigidity and randomness. The 
ultimate goal of experimental federalism is not just improved 
policy through innovation, but a system that can survive and 
thrive in a dynamic and changing world. 
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