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Leveraging shadow networks for procedural justice 
Abigail York1 and Mahir Yazar2   

Increasingly, environmental sustainability-governance research 
investigates procedural justice, which is focused on fairness, 
discrimination, and inclusion in decision-making. To understand 
the (re)production of inequity and environmental injustice, we 
must examine who is included and excluded, what types of 
knowledge and information are incorporated, and how more 
inclusive processes may (not) facilitate transformation of 
environmental governance. A growing empirical literature 
explores the potential of shadow networks to expand inclusion 
in governance arenas. Shadow networks work inside and 
outside the dominant system, facilitate information flows, create 
nodes of expertize, identify knowledge gaps, engage in social 
learning, and explore alternatives to the status quo, yet some 
shadow networks reinforce historic legacies of injustice 
exacerbating exclusion and centering particular actors or 
communities. 
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Introduction 
Environmental injustice is inherently social, generated 
by human (in)action and redressed by people through 
transformation of the system. Environmental justice as a 
theoretical framework continues to evolve and extend 
beyond its historic focus on distributional justice — in-
equity in access to resources and unequal burdens 
among poor and minoritized communities [1]. Increas-
ingly, environmental justice focuses on the inclusion of 
diverse voices and preferences through procedural jus-
tice, which relates to fairness, inclusion, and dis-
crimination in decision-making processes [2,3]. 
Procedural justice is embraced by many within the 

environmental and sustainability policymaking spheres 
as both a means to deal with environmental inequity and 
improve governance [4–7]. Increasingly, scholars call for 
inclusion of diverse perspectives and knowledge from 
local communities and stakeholders to better understand 
and manage social–ecological systems [8–10]. But, there 
is inherent tension between approaches rooted in wes-
tern, liberal democratic values that embrace the use of 
procedural justice within formal governance structures 
(see e.g. [11]) and radical imaginaries that seek to realize 
ecological and social justice through activism [12] and 
epistemological pluralism [13,14••]. We explore this 
tension examining how procedural justice within shadow 
networks is intertwined with communities’ practice and 
action toward recognitional and socioecological justice. 

There are numerous means for diverse perspectives and 
knowledge systems to influence environmental sustain-
ability decision-making, but use of shadow networks of 
experts and stakeholders is a common route.1 Shadow 
networks are, “informal networks of people who are 
working both inside and outside of the dominant system, 
who facilitate information flows, create nodes of ex-
pertize, identify knowledge gaps, engage in social 
learning, and explore alternatives that could replace the 
dominant system when there is a window of opportunity  
[16] (page 2).” These shadow networks are seen as 
a means to improve adaptive governance by the inclu-
sion of diverse voices and knowledge, western scientific 
expertize, and traditional ecological knowledge [17•–19]. 
Decades of research on complexity and social learning 
have illustrated how diverse perspectives (including 
lived experiences and multigenerational knowledge) 
may be necessary to understand (and govern) coupled 
social–ecological systems [20], but power asymmetry and 
a lack of recognitional justice may thwart these efforts. 
Shadow networks may increase procedural justice, but 
we must look beyond simple inclusion on coalitions, 
appointments, or informal information-sharing to also 
understand the types of knowledge, information, and 
perspectives that are welcomed and respected, known as 
recognitional justice. Recognitional justice relates to 
power in the creation, makeup, and dynamics of shadow 
networks vis-a-vis the governance system. Recognitional 
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1 Shadow networks are sometimes referred to as policy networks, 
epistemic communities, and learning communities; we adopt ‘shadow 
network’ in this review because of our focus on inclusion and justice, 
transparency of processes, and intersections with social learning, but 
recognize that these literatures are closely interlinked (see similar 
approach adopting shadow networks in Schmidt [15]). 
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and procedural justice are required to transform en-
vironmental governance through the inclusion of and 
respect for diverse voices and perspectives [13]. 

There is potential for co-option and the reproduction of 
injustice through participation in well-established and 
historically unjust decision-making processes [21], which 
has led to calls for an intersectional decolonial environ-
mental justice [22] and a move toward radical imagin-
aries focused on social movements for environmental 
justice that are relational, connected to place and space, 
and challenge local-to-global power asymmetries  
[23••,24]. Thus, there is tension in whether to partici-
pate within governance decision-making through 
shadow networks, to resist it through activist orienta-
tions, or to participate in both shadow networks and 
activism to advance socioecological justice. 

Here, we focus on transformation of governance through 
social learning within more inclusive shadow networks. 
Instead of narrowing in on specific measures for socio-
ecological justice, or development of a new holistic 
comprehensive environmental justice framework, we 
link literature on social learning to environmental jus-
tice. The purpose of this paper is to explore how social 
learning through more inclusive shadow networks leads 
or fails to lead to transformation of governance [11] by 
broadening epistemologies [13] and centering socio-
ecological justice [25]. To accomplish this, we must 
‘reposition’ our exploration by drawing upon works 
spanning diverse epistemologies and ontologies [20]; 
thus, this paper links empirical and theoretical work on 
environmental governance from both positivist and cri-
tical realist perspectives. 

Adopting a complex system framing, we explore the 
potential transformation of governance systems via social 
learning with more inclusive shadow networks. To frame 
our review, we begin with exploration of environmental 
justice and power literatures, including a discussion of 
socioecological justice. Then, we examine research on 
shadow networks generally and in environmental pol-
icymaking spaces. We focus our attention on both the 
opportunities and challenges of using shadow networks 
with their social-learning orientations to redress in-
justice, as well as draw on the broader social-change 
literature to consider the role of activism in interlinked 
spaces of resistance to and transformation of extant en-
vironmental governance (Table 1). 

Environmental justice 
Environmental justice scholarship explores the dis-
tribution of environmental benefits and burdens, pro-
cedure (inclusion in decision-making), recognition 
(respect for diverse knowledge and perspectives), and 
capability (ability for diverse groups and communities to 

live safe and healthy lives) [1]. Importantly, inclusion of 
representatives from diverse communities does not ne-
cessarily lead to respect for inclusion of diverse knowl-
edge, world views or values, and recognitional justice  
[13]. Intersecting justice frameworks consider inter-
generational and interspecies justice [26], climate justice  
[27], ecological justice [28], and social–ecological justice  
[29] — these frameworks expand the idea of environ-
mental justice to other generations, nonhuman species, 
and the ecosystem as a whole. We draw on Yaka’s con-
ception of socioecological justice that extends environ-
mental justice to consider the relational ontology 
between human and nonhuman and the importance of 
social struggle in realizing justice [25]. Here, we focus on 
the role of procedural justice as a lever to advance other 
types of environmental justice, particularly whether in-
clusion in the shadow networks that typify governance 
leads to recognition of diverse knowledge systems and 
perspectives or transformative change. 

Environmental justice scholars examining procedural 
justice analyze decision-making processes and the un-
derlying values, knowledge, and science used to un-
derstand and redress environmental injustice [30]. 
Procedural injustice may occur either through exclusion 
or within collaborative governance via elite capture  
[31•]. Vulnerable and marginalized groups included in 
decision-making processes must have the power, either 
materialistic (resources, capacity) or ideological (narra-
tives, discourses) power, to participate substantively; in 
diverse sustainability-issue arenas, such as in energy 
development [32,33], groundwater [31•], urban devel-
opment [34], coastal management [35], and community 
forestry [36], power asymmetry has been a barrier to 
participation in and transformative change to coalitions, 
collaborations, and networks. 

Procedural justice, therefore, plays an essential role by 
explicitly including those historically excluded from the 
decision-making processes, but even when procedural 
injustice is redressed through inclusion, extant power 
structures may act as barriers to recognitional or socio-
ecological justice, reproducing power imbalances and 
inequality [33]. Procedural justice may be comparatively 
easier to achieve through rules or norms about inclusion, 
while recognitional justice may be much more difficult. 
In practice, there may be tension between procedural 
justice (focused on the rules and positions) and re-
cognitional justice related to respect for diverse stake-
holders and knowledge systems [36]. Inclusion of 
diverse perspectives in environmental and sustainability 
governance frequently occurs through shadow networks, 
such as informal communication with those in govern-
ment or more formally through appointed positions on 
advisory boards and committees, yet the impact of this 
inclusion on the governance system is less understood. 
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Assessing when various dimensions of environmental 
justice have been achieved is not a simple question, 
particularly once we move beyond distributional justice 
with a somewhat straightforward evaluation of policy 
outcomes (yet even with distribution, there are com-
peting understandings of equity, e.g. [37•]). A recent 
review of the environmental justice literature empha-
sized the dearth of empirical work on recognitional jus-
tice compared with the relative abundance of procedural 
and distributional justice studies [38], yet even within 
the procedural justice literature, there is a gap con-
cerning the underlying mechanisms that may bring 
about broader social change through inclusion within 
governance, such as through shadow networks. 

Shadow networks 
Shadow networks influence decision-making through 
‘backroom dealings,’ open deliberations in public 
meetings, or alternatively through visible, yet exclusive, 
appointed boards and advisory roles; shadow networks 
include some policy networks, epistemic communities, 

and learning communities. Shadow networks are created 
by institutional arrangements existing within the in-
formal, hidden spaces of governance [39]. The shift from 
government hierarchies to governance networks, in-
cluding shadow and the formal, calls into question le-
gitimacy and reduced capacity associated with hollowing 
out of the state. Netelenbos [40] argues that rituals of 
power, relationships of power, and pathos of power are 
generated in these governance networks, particularly in 
the shadow spaces. Yet, for those historically excluded 
from government, shadow networks provide an oppor-
tunity for influence. Importantly, accumulation of so- 
called ‘small wins’ through engagement in collaborative 
processes may lead to more transformative change over 
time [41]. 

Yet, erosion of liberal democracy has weakened en-
gagement in some of these participatory or collaborative 
processes; critical scholarship has exposed the complicity 
of liberal democratic states in reproducing injustices 
even with expansion of input from more diverse 

Table 1 

The assessment of leveraging shadow networks for procedural justice in environmental governance.     

Themes Descriptions Aggregate dimensions: leveraging shadow 
networks for procedural justice  

Procedural justice  • Examines who is included in decision-making 
spaces [13,14••], but there is dialectic between activism 
and representation [11,12].  

• Decision-making processes are bounded up with 
recognition, in which the underlying values, knowledge, 
and science are used both to analyze and redress 
environmental injustice [13,24].  

• Important to identify whether vulnerable groups are 
included in decision-making processes or excluded via 
elite capture and formal governance structures [20,21].  

• Must look beyond simple inclusion on coalitions, 
appointments, or informal information-sharing to 
also understand the types of knowledge, 
information, and perspectives that are welcomed 
and respected (recognitional justice).  

• Although power asymmetry may be produced 
within governance regimes, less powerful actors 
may create adjacent spaces or engage in policy 
issues of less importance to dominant actors.  

• Inclusion of diverse communities coupled with 
recognition of their knowledge, values, and 
epistemologies may trigger systemic 
transformation in environmental governance 
structures through social learning and incremental 
change.  

• Opportunity to integrate the knowledge of 
communities in policymaking and governance at 
multiple scales, but coupling activism with 
shadow-network engagement may be necessary 
to go beyond inclusion.  

• Socioecological justice may also require coupling 
participation in shadow networks with activism 
outside the governance system. 

Shadow networks  • Work inside and outside the dominant system, facilitate 
information flows, create nodes of expertize, identify 
knowledge gaps, engage in social learning, and explore 
alternatives to status quo [15].  

• Means to improve decision-making by the inclusion of 
diverse voices and knowledge through ‘backroom 
dealings’, open deliberations in public meetings, 
leaderships, and lead social learning via informal 
coordination mechanisms [16–18,38].  

• Technocratic and western scientific perspectives may 
dominant [15,16,45].  

• Important to understand to what extent diverse 
perspectives and knowledge systems within shadow 
networks reproduce injustice or lead to more equitable 
outcomes and just futures [16–18]. 

Social learning 
through governance 
networks  

• Coproduction of knowledge through diverse stakeholders 
may provide relevant information to decision-makers and 
facilitate social learning within the governance 
systems [17•,57].  

• Shadow networks integrate different kinds of knowledge 
and may bridge ties between actors and organizations at 
multiple levels [61,62].  

• Important to identify to what extent the generated 
knowledge through innovation and adaptation inhibits and 
reinforces the status quo [53,73–75].   
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communities [12]. While in more centralized states, 
nonstate actors may struggle to influence policymaking, 
as state agencies dominate governance networks [42], 
although actors may strategically find spaces of influence 
where the government has less interest [43]. Nonstate 
actors may be sidelined to supportive roles with limited 
ability to influence policy [44]. Extending our gaze to 
include coordination within and across government 
agencies and departments, institutional formalization 
may be necessary to support the ad hoc working groups 
and informal coordination mechanisms [45]. 

Shadow networks exist in most modern governance 
contexts, yet their importance varies. In many environ-
mental-governance domains, such as water, there are 
highly technocratic actors within shadow networks 
dominating decision-making processes [16,46••]. Agen-
cies and policymakers use shadow networks to generate 
knowledge, but all too often, technocratic knowledge 
from western perspectives dominates, while diverse 
knowledge systems are not represented or given voice  
[17•]. Shadow networks may be politically influential, 
but often, these networks seek maintenance of the 
status quo [47]. Owing to the hidden nature of these 
spaces and networks, many citizens and communities are 
excluded because of the lack of transparency, exclusivity 
of meetings, and limited public communication, which 
may be a strategic choice of organizers to prevent re-
sistance or to try to build trust and shared understanding 
among those within the network. 

Nonstate actors interface with government decision- 
makers in many capacities, not simply for information- 
sharing, but also to influence governance that affects 
their decisions, notably for industry actors — this inter-
action is what governance scholars refer to as the 
‘shadow of hierarchy’ [48,49]. In environmental and 
sustainability scholarship, shadow-network research 
tends to focus on knowledge and information-sharing 
from communities, but arguably shadow networks also 
advance industry objectives such as the creation of 
markets and contracts to address food security [50] or 
resistance to low-carbon energy policy adoption [51]. 
There is a duality as shadow networks seek to influence 
government actors, while the shadow of hierarchy affects 
nonstate actors who attempt to steer or avoid future 
regulation or government action. Given this duality in 
governance regimes, how are justice efforts advanced? 
Which ones may be thwarted? 

As Pelling et al. [39] argue that shadow spaces are those 
created, yet hidden by their informality, within existing 
governance regimes and formal institutions. Formal in-
stitutions are codified rules and constitutionally defined 
rights [52] that may constrain, amplify, and reproduce 
the power of actors at many different levels and scales  
[53]. Informal institutions, however, are based on socially 

shared norms, traditions and routines, values, culture, 
and networks formed through trust and social capital. 
Shadow networks, therefore, are part of informal in-
stitutions with potential to alter the formal institutional 
context. Shadow spaces where shadow networks are ac-
tive create a ‘dialectical relationship’ between nonstate 
actors and governing bodies [39], but importantly not all 
governance systems enable these spaces, and as we point 
out below, activism may push governments to create 
new and more inclusive shadow spaces. Thus, shadow 
networks exist alongside and are creatures of the formal 
institutional regimes, but also have transformative po-
tential. As Westley et al. [54] argued, social learning 
could be used through shadow networks to innovate and 
support transformation within governance regimes. 
Within the resilience and social–ecological system lit-
eratures, shadow networks are seen as a means to in-
crease knowledge to transform policy via social learning, 
see, for example, [47,54,55], yet it is unclear how trans-
formative these networks can be as these coexist within 
the dominant regime [15]. Herrfahrdt-Pähle et al. [56] 
argue that shadow networks are especially important in 
the creation phase of flexible governance regimes with 
novel ideas when social learning is both possible and 
critical. Working within a shadow network, versus in 
open forums, may be necessary to cultivate trust and 
facilitate social learning between actors with different 
understandings of the world and different priorities. As 
shadow networks increase efforts at inclusivity, there is a 
critical complement required facilitating ‘epistemic 
shifts’ [13] that provide both respect for diverse knowl-
edge and understandings of the world, but also links to 
the practice of justice to action [25]. Without this shift, 
embracing social learning to address socioecological 
justice is likely to fail. 

Social learning through governance networks 
Social learning through collaborative processes and co-
production of knowledge may provide relevant informa-
tion to decision-makers [18,57,58] seeking to govern 
environmental challenges. Inertia makes change difficult 
in most governance contexts, but governance networks 
provide opportunities for social learning and adaptation  
[59]. Governance networks, including both the shadow 
and the formal, tend to reproduce the status quo, but ac-
tors’ strategic behavior may shift management or policy 
choices [46••] through institutional navigation [60]; like-
wise, the organizational culture may inhibit or strengthen 
authentic relationships necessary for procedural justice  
[61] within and outside the shadow networks. Shadow 
networks integrate different kinds of information and may 
bridge different levels, local to national [62,63], while 
multiple intersecting policy spaces with overlapping ties 
between actors and organizations generate a multiplicity of 
spaces for strategic behavior [64]. Perhaps unsurprisingly, 
the most inclusive governance spaces (in terms of interests 
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represented) may in fact be the spaces with the most in-
tense conflicts [65]. 

Innovation and adaptation are viewed as a means to 
navigate conflict in heated governance systems [65,66], 
but the processes for social learning and knowledge- 
brokering also reproduce power asymmetries [14••]. 
Western scientific biases and scientific colonialism re-
flect recognitional injustice in knowledge coproduction 
often used in collaborative spaces, such as shadow net-
works [67,68•]. Knowledge-generating processes in en-
vironmental governance often echo unequal power 
relations exacerbated by elite actors’, large NGOs’, or 
western scientists’ participation, while less powerful 
participants, such as unorganized citizens or less well- 
known groups, with less financial resources, may be ig-
nored [69,70]. Recognitional justice provides a path for 
acknowledgment of diverse knowledge systems and 
preferences through critical knowledge coproduction  
[71], yet all too often, efforts at inclusion limit the types 
of knowledge, which may represent diverse commu-
nities, and how their perspectives may be shared. In-
dustry and elite nongovernmental organizations may 
dominate these networks. Analyzing the representation 
of disadvantaged communities in the new groundwater- 
governance institutions established in 2014 in California, 
Dobbin and Lubell [31•] find that the representation of 
vulnerable and marginalized communities, even in col-
laborative governance structures, lags behind their more 
advantaged counterparts, and disparities due to lack of 
political recognition and procedural inclusion have in-
creased through time. In polycentric multilevel, and 
especially international governance regimes, shadow 
networks seek to influence policy change, although may 
be ineffectual, particularly if lacking substantive funding 
and resources [72]. Owing to the relational nature of 
power and decision-making power, the leadership of 
individuals or organizations are important determinants 
of change [73]. 

In a study of an urban network in Vienna, Leixnering 
et al. [74•] find that shadow networks, through re-
lationships, culture, and informal institutions, maintain 
the status quo enabling coordination among those in 
power, but also limiting innovation and change. When 
considering innovation that is partially reliant on private 
actors, such as low-carbon energy transitions, extant 
shadow networks may likewise inhibit and reinforce the 
status quo [75]. Yet, there are numerous cases where 
action within shadow networks led to changes in sus-
tainability policy through knowledge-sharing and social 
learning. Such as the case of watershed management in 
Hungary, shadow networks advocated for transformative 
changes in policy by working with new local and national 
government decision-makers through educational and 
informational campaigns [55]. While in Chile, arguably a 
shadow network, or at least shadow spaces, was used to 

influence decision-makers to create a new fishing- gov-
ernance model that recognized local fishers’ needs and 
demands [76]. Thus, shadow networks' influence on 
policymaking varies by context, while the transformative 
potential depends partially on opportunities for social 
learning related to coproduction of knowledge and re-
spect for diverse knowledge systems through recogni-
tional justice. Reimagining democratic ideals to focus 
more on grassroots' politics and practice, versus simply 
representation in governance structures, may enable 
emergence of new complex systems of governance (see, 
e.g. use of complex system transformation through ‘vi-
sionary pragmatism’ [77]). Transformation of governance 
through social learning in more inclusive shadow net-
works is possible, but due to intransigence, transforma-
tion will not occur simply through inclusion, recognition 
is also required [78]. 

Embracing shadow networks for 
socioecological justice 
Focusing on the definition of shadow networks as net-
works that work inside and outside the dominant 
system, facilitates information flows, creates nodes of 
expertize, identifies knowledge gaps, engages in social 
learning, and explores alternatives to the status quo, ar-
guably some socioecological justice advocacy is occurring 
through these networks. Justice is perceived to occur 
when people of a community regard their relationships 
with one another to be equal and fair [6]. However, what 
is seen as ‘fair sharing’ is dependent on a number of 
culturally and contextually entrenched concepts [33]. 
For instance, in the case of western water and the Col-
orado River, advocacy on the part of Indigenous com-
munities eventually led to inclusion on government- 
sanctioned boards [79], but these battles were hard- 
fought and took decades to achieve and are insufficient 
to redress socioecological injustice associated with the 
settler–colonial state [80•,81]. 

Procedural justice largely examines who is invited into 
decision-making spaces, but there is a dialectic between 
activism and representation. Although power asymmetry 
may be reproduced within governance regimes, less 
powerful actors may create adjacent spaces through their 
shadow networks, such as the case of forestry coman-
agement in Bangladesh where local actors were able to 
focus on substantive control of areas that were less im-
portant to central government actors [44]. Or as Fisher  
[82] demonstrates in India where nongovernmental or-
ganization leaders of the Indian Network on Climate 
Change and Ethics engaged with community members 
and leaders to ensure that local perspectives were re-
presented in national and international climate-policy 
debates, advocated for inclusion of alternative climate- 
justice perspectives in national policy decision-making 
processes, and supported local-to-global climate action 
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and activism. In the case of environmental justice in 
California, environmental nongovernmental organiza-
tions engaging in coalitions that include environmental 
justice organizations are more likely to advance proce-
dural justice issues than those outside coalitions [37•]. 
Thus, when considering shadow networks in the context 
of socioecological justice, we must recognize the agency 
of communities as they use shadow networks to link 
local to international spaces, adjacent policy domains, 
and shape environmental justice action within coalitions. 
Further, activism and advocacy may fuel change in 
shadow networks by highlighting injustice. 

But, power asymmetry and injustice may be reproduced 
or amplified when actors form large coalitions with less- 
cohesive networks, such as coalitions focused on dis-
rupting energy development in the United States, which 
includes diverse actors, but limit the voice of the least 
powerful and historically excluded [83••]. Institutional 
navigation, particularly recognizing when and where to 
engage [60], given power asymmetry, may be key. 
Achieving socioecological justice may require stepping 
outside of traditional procedural efforts and into con-
flictual and protest modes. In the case of the Great Bear 
Rainforest, shadow networks catalyzed action within the 
existing political regime and through adjacent activist 
efforts [54]. Devolution of actual decision-making may 
be required and not simply the appearance of shared 
governance through hollow appointments [84]. 

Sector-specific sustainability-governance arrangements 
limit our ability to achieve environmental justice goals, 
arguably of all types, including distributional, proce-
dural, and recognitional [29]. Moving beyond action 
within extant governance systems, some argue that we 
must adopt relational approaches that re-imagine and co- 
produce climate justice by rejecting governance em-
bedded within a settler–colonial state [85,86]. Activism 
that resists the dominant sociopolitical systems may be 
necessary to redress injustices, whereas inclusion of 
historically excluded communities within shadow net-
works in the absence of recognitional justice may re-
produce environmental injustice. Failure to consider root 
causes of the dominant system and unwillingness to 
embrace activist-oriented approaches to transformative 
justice may reproduce environmental injustices, even 
when procedural injustice is addressed [87••]. 

Conclusion 
Shadow networks are a critical aspect of environmental 
governance, but are sometimes highly technocratic and 
linked to particular interests and industries. Co-option of 
diverse knowledge and interests through inclusion in 
decision-making processes is a risk in many shadow 
networks. Nevertheless, social change through shadow 
networks might appear incremental at first, but the 

accumulation of ‘small wins’ that recognize diverse 
knowledge and values might lead to systemic transfor-
mation [41] of environmental-governance structures. 
Many historically excluded groups are embracing their 
agency within (and outside) shadow networks to advance 
social learning and push for transformation. These 
changes require both recognitional and procedural jus-
tice within shadow networks in order to draw upon di-
verse knowledge and epistemologies. Additionally, these 
changes may paradoxically require the ‘shadow,’ or 
closed nature, of shadow networks to facilitate social 
learning and trust building across diverse communities 
with diverse knowledge systems and conflicting prio-
rities. Without recognitional justice, procedural justice in 
shadow networks will be hollow with limited social 
learning and lack of substantive change. Savvy institu-
tional navigation by diverse communities and groups  
[60] may harness social learning through opportunities 
generated by inclusive governance processes. Or alter-
natively, these actors may strategically shift their focus 
to those policy domains that are less important to gov-
ernment actors in order to affect social change. 

But efforts within the shadow network may be insufficient 
on their own within settler–colonial- dominated systems; 
communities may instead, or in addition, adopt activist 
orientations to facilitate new radical imaginaries [77]. Ac-
tivism outside shadow networks and engagement within 
are not necessarily an either–or proposition, yet this ap-
proach will be costly and presents significant coordination 
challenges that require savvy leadership and strategy. 
Shadow-network engagement with recognitional justice 
may lead to incremental change via social learning, which 
may be further advanced through activism outside the 
governance system that demands more substantive social 
change. Thus, complex governance systems may transform 
because of external pressures through activism and social 
learning within shadow networks and the feedbacks 
therein, where external pressure leads to change of shadow 
networks, such as redressing procedural injustice via in-
clusion. Simply advancing procedural justice in terms of 
who has a seat within a shadowy network is not sufficient 
to redress historic and contemporary environmental in-
justices; recognitional justice is required to facilitate social 
learning and transformation, while activism may be ne-
cessary to achieve socioecological justice. 
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