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Abstract

Disaster and emergency management (DEM) systems are increasingly characterized by distributed authority, multi-agency
interdependence, and complex hazard environments. While prior research has reframed DEM as a complex adaptive system,
less attention has been given to how coherence, adaptive coordination, and legitimacy are sustained across decentralized
networks where no single actor holds complete mandate or authority. This study examines system stewardship as a meta-
governance function capable of addressing this gap. Drawing on constructivist networked grounded theory, the study analyzes
38 semistructured interviews with 40 practitioners across Aotearoa New Zealand’s DEM system. The analysis revealed four
themes: governing a distributed system; enabling coordination through trust and inclusive participation; sharing information
and sustaining learning; and sustaining capability over time. The study integrates these findings into a three-pillar framework
of system stewardship comprising relational, informational, and institutional dimensions, each representing a distinct but
interdependent set of enabling conditions for adaptive coordination. The study argues that sustaining DEM performance
requires moving beyond episodic leadership during events toward the deliberate sustaining of these enabling conditions
across the system as a whole. In doing so, it contributes a complexity-informed governance framework applicable to DEM
systems operating under conditions of decentralization, uncertainty, and compound risk.

Keywords Adaptive coordination - Complex adaptive systems - Disaster and emergency management - Governance - Meta-

governance - System stewardship

1 Introduction

Disaster and emergency management (DEM) is a distrib-
uted system of interdependent actors collectively engaged
in mitigation, preparedness, response, and recovery (Miller
et al. 2025a, b, 2026). Disaster and emergency management
involves central and local government agencies, emergency
services, Indigenous partners, civil society organizations
(CSOs), and private sector entities whose roles, responsi-
bilities, and relationships shift as hazard conditions evolve.
While phase-based frameworks such as the disaster manage-
ment cycle may provide a sense of administrative clarity
to DEM policymakers and practitioners, hazard complex-
ity, cascading failures, and compound events blur these
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boundaries, exposing the limitations of static, command-
and-control paradigms (Hodges and Larra 2021).

The empirical focus of this study is Aotearoa New Zea-
land’s DEM system. It operates through a nationally enabled
but locally delivered governance model in which statutory
responsibilities are distributed across central government
agencies, local authorities, emergency services, and other
actors. While statutory responsibilities are formally defined
(New Zealand Government 2015), effective DEM depends
upon sustained collaboration across organizational, jurisdic-
tional, and sectoral boundaries. This creates a governance
environment in which no single organization possesses suf-
ficient authority, capability, or information to coordinate the
system independently.

Consequently, strengthening DEM requires governance
approaches capable of supporting coordination across decen-
tralized and interdependent networks of actors. Although
contemporary scholarship has advanced understanding of
collaborative governance, systems leadership, and network
coordination, comparatively limited attention has been given
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to how these diverse actors collectively steward the condi-
tions that enable coherent, adaptive, and legitimate system
performance over time. Existing leadership models largely
remain centered on individual leaders or organizations, pro-
viding limited explanation of how governance is sustained
across distributed systems where authority, accountability,
and operational responsibility are shared.

Although complexity theory, systems leadership, col-
laborative governance, and stewardship have each informed
the governance of distributed public systems, little scholar-
ship has integrated these perspectives to explain how DEM
systems are collectively stewarded over time. As a result,
stewardship remains underdeveloped as a system-level gov-
ernance capability within the DEM literature.

This study addresses that gap by examining stewardship
within Aotearoa New Zealand’s DEM system. Drawing on
qualitative findings generated through constructivist net-
worked grounded theory (CNGT), this study develops an
empirically grounded framework explaining how relational,
informational, and institutional stewardship collectively sup-
port coordination, learning, legitimacy, and adaptive capa-
bility across a decentralized DEM system.

2 Theoretical Background

This section establishes the theoretical foundations for
examining system stewardship within disaster and emer-
gency management. It first considers the relevance of com-
plex adaptive systems theory to understanding coordina-
tion across decentralized, multi-actor environments, before
examining the evolution of leadership and governance
approaches towards system-level perspectives. It then intro-
duces stewardship as a complementary governance capabil-
ity through which the conditions supporting coordination,
learning, accountability, and adaptation can be cultivated
and sustained.

2.1 Complexity and Disaster and Emergency
Management

Disaster and emergency management has increasingly been
examined through a complexity-informed perspective, with
scholars drawing on complex adaptive systems theory to bet-
ter explain the decentralized authority, emergent behaviors,
and interplay of formal and informal relationships that char-
acterize contemporary DEM systems (Comfort and Resodi-
hardjo 2013; Hodges and Larra 2021; Miller et al. 2025a,
b). Within this perspective, system performance is not
determined by formal authority or structural design alone;
rather, it emerges from the quality of relationships, the flow
of information, and the capacity of diverse actors to self-
organize under conditions of uncertainty and complexity
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(Zafari et al. 2020; Miller et al. 2025a, b). Empirical research
demonstrates that DEM systems operate through densely
interconnected networks connected by brokerage positions,
with adaptive capacity embedded in trust, shared learning,
and cross-boundary collaboration rather than hierarchal con-
trol (Kapucu and Garayev 2013; Nowell and Steelman 2015;
Miller et al. 2026).

Three characteristics of complex adaptive systems are
particularly relevant to DEM: self-organization, nonlinear-
ity, and emergent behavior. First, self-organization enables
actors to coordinate and reconfigure autonomously as condi-
tions evolve—a dynamic observed during the 2011 Tohoku
disaster in Japan, where local actors improvised coordina-
tion networks independent of collapsed formal command
structures (Hayashi and Soo 2012). Second, nonlinearity
means that disruptions can interact and propagate in ways
that produce nonsequential consequences disproportionate
to their initial cause. Perrow’s (1984) analysis of complex,
tightly coupled systems demonstrates how multiple inter-
acting failures can propagate across interconnected systems
in an unexpected manner. Third, emergent behavior arises
from the interactions among actors rather than from pre-
scribed plans, meaning that system performance cannot be
fully anticipated or controlled in advance (Comfort et al.
2010; Miller et al. 2025a, b). Collectively, these characteris-
tics illustrate why a complex adaptive system-informed per-
spective is relevant to DEM: coordination can self-organize
as conditions change, disruptions can propagate nonlinearly
across interconnected systems, and patterns of collective
action can emerge beyond those anticipated through formal
plans and structures.

Viewing DEM through a complex adaptive system-
informed perspective has important implications for gov-
ernance because it shifts attention from controlling organi-
zational performance towards cultivating the relational and
institutional conditions through which adaptive coordination
emerges. Frameworks premised on centralized leadership
and organizational control are structurally misaligned with
systems characterized by decentralized authority, emer-
gent behavior, and nonlinear disruption (Comfort et al.
2010; Hodges and Larra 2021). Leadership scholarship
has evolved considerably, from early trait-based theories
toward relational, situational, and transformational models;
yet despite this trajectory, the field has remained predomi-
nantly anchored within the organizational unit rather than
the interorganizational system (Uhl-Bien 2006; Walker
2025). Even as situational, transformational, and systems-
oriented approaches progressively recognize relational
dynamics, these approaches retain a largely leader-centric
orientation, privileging the individual actor as the primary
“locus of control” (Devitt and Borodzicz 2008, p. 209) and
remain insufficient for such environments (Canyon and Mor-
rison 2010; Westover 2025).
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The limitations of the leader-centric orientation are par-
ticularly visible in disaster contexts. Following Hurricane
Katrina (2006), post-event analysis identified significant
failures of individual leadership alongside structural frag-
mentation, unclear cross-agency mandates, and inadequate
mechanisms for aligning distributed actors towards shared
objectives (Comfort 2006; Select Bipartisan Committee to
Investigate the Preparation for and Response to Hurricane
Katrina 2006; Comfort and Okada 2013). Similarly, the
2010 Haiti earthquake demonstrated how leadership capac-
ity interacted with pre-existing institutional weakness, frag-
mented international coordination, and limited relational
networks across governmental and humanitarian actors
(Nolte et al. 2012; Altay and Labonte 2014). These cases
demonstrate the limitations of explaining disaster perfor-
mance through leaders alone.

2.2 Leadership and Governance in Disaster
and Emergency Management Systems

As governance challenges increasingly span organizational
and institutional boundaries, leadership scholarship has
expanded toward system-level perspectives, recognizing that
no single organization possesses the mandate, resources, or
knowledge to govern complex risk environments indepen-
dently (Rietsema and Watkins 2012; Cousin 2019; Cairney
and Toomey 2025). Meta-leadership offers one such frame-
work, emphasizing connectivity across institutional silos
and the capacity to generate shared purpose through leading
down, up, and across organizational hierarchies simultane-
ously (Marcus et al. 2007; Marcus et al. 2009). Complexity
leadership theory extends this system orientation by distin-
guishing administrative, adaptive, and enabling leadership
functions, thereby locating adaptive capacity within interac-
tions among interdependent actors rather than solely within
the capabilities or authority of designated leaders (Uhl-Bien
et al. 2007; Baltac1 and Balc1 2017).

Broader systems leadership models foreground humility,
convening capacity, and facilitative governance over direc-
tive authority, rejecting the heroic model of the individual
leader in favor of collective facilitation within polycentric
systems (Boin and Hart 2003; Cairney and Toomey 2025).
During the 2010-2011 Otautahi Christchurch earthquake
sequence, this dynamic was observable; sustained recovery
depended not on centralized direction, but on the bound-
ary-spanning actors maintaining relational connections
and shared situational awareness across an extended multi-
hazard environment (Stevenson 2014). Yet while systems
leadership models move closer to the realities of interor-
ganizational DEM governance, they consistently stop short
of articulating how systemic authority, accountability, and
adaptation are coherently supported across time. This limi-
tation is particularly significant in devolved environments

where no single actor holds mandate over the whole system;
it is within this gap that stewardship theory offers a comple-
mentary governance perspective (Bugaj and Sulyma 2022).

2.3 Stewardship as a System Governance Capability

Stewardship theory emerged as a counterpoint to agency the-
ory’s assumption that actors are self-interested and require
monitoring and incentive alignment to perform (Davis et al.
1997); it conceptualizes actors instead as fundamentally
motivated to pursue collective goals when organizational
identification and value alignment are strong (Contrafatto
2014; Martin and Butler 2017; Ahola 2023). Unlike leader-
ship theories, which primarily focus on influencing followers
or organizational performance, stewardship is fundamentally
concerned with sustaining the conditions that enable col-
lective system performance over time (Contrafatto 2014).
In practice, decentralized actors operating with greater
autonomy—such as regional DEM organizations functioning
within national frameworks—are more likely to coordinate
effectively when shared purpose, professional norms, and
trusted relationships are actively cultivated rather than when
compliance is enforced through surveillance and sanction
alone (Stephenson Jr and Schnitzer 2006).

When extended to the system level, stewardship becomes
a governance paradigm oriented toward shaping the system’s
“goals, rules, feedback, and response” (Hallsworth 2011,
p- 35), establishing shared purpose, performance standards,
and accountability mechanisms while enabling decentral-
ized adaptation (Lockwood 2010; Denny and Veillard 2015;
Cairney and Toomey 2025). This approach has been applied
across natural resource governance (Lertzman 2009; Lock-
wood 2010), public health system management (Denny
and Veillard 2015), and complexity-informed public policy
(Cairney and Toomey 2025) as a means of sustaining col-
lective performance across distributed, autonomous actors.
Operationalizing this within formal public sector account-
ability frameworks presents practical challenges that the
empirical findings of this study address. Within complex
adaptive system-informed perspectives, stewardship fosters
the conditions for adaptive behavior towards shared objec-
tives (Bebbington and Rubin 2022; Stokka and Falkner 2022;
Koliba and Koppenjan 2023). Stewardship, in this sense, is
a collective governance capability concerned with cultivat-
ing the conditions under which coordination, learning, and
legitimacy can emerge—shaping the goals, rules, feedback
mechanisms, and relational conditions within which actors
coordinate (Hallsworth 2011; Martin and Butler 2017). By
emphasizing trust, shared values, relational brokers, and
iterative learning, stewardship offers a conceptual bridge
between governance, leadership, and complexity in ways
that prior models have not (Tidball et al. 2010; Avery 2025).
Despite growing prominence in adjacent governance fields,
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system stewardship has not been systematically examined
within DEM, where the combination of distributed author-
ity, multi-agency interdependence, and hazard environments
that are inevitably nonlinear makes it particularly relevant.

3 Methods

This study examines system stewardship within Aotearoa
New Zealand’s DEM system. The overarching research
sought to understand how coordination and collaboration
could be strengthened across Aotearoa New Zealand’s DEM
system. While the broader research explored participants’
experiences of coordination, collaboration, and the opera-
tion of the DEM system, stewardship was not established as
a predetermined analytical construct. Rather, the concep-
tualization of system stewardship presented in this article
emerged inductively through participants’ descriptions of
the relational, informational, and institutional conditions that
enabled—and constrained—coherence, adaptive coordina-
tion, and system legitimacy.

Constructivist networked grounded theory (CNGT) com-
bines Charmaz’s (2014) constructivist grounded theory and
social network analysis to examine both the relational struc-
ture of the DEM system and participants’ experiences and
interpretations of operating within it. Within the broader
research program, network analysis was used to examine the
DEM system’s relational structure, patterns of connectiv-
ity, and relationships between actors. Consistent with con-
structivist methodology, the lead researcher’s positionality
as a practitioner within Aotearoa New Zealand’s DEM sys-
tem was explicitly acknowledged throughout the research,
informing sampling decisions, reflexive interpretation, and
ongoing consideration of researcher influence during analy-
sis. Building on the wider research, this article focuses spe-
cifically on system stewardship, examining how participants
described the relational, informational, and institutional con-
ditions through which coordination, coherence, and legiti-
macy are cultivated across the DEM system.

Data were collected between August 2024 and June 2025
from across Aotearoa New Zealand’s DEM system. Partici-
pants were purposively recruited across system participants
through national forums, professional networks, and targeted
engagement with emergency services, territorial authori-
ties, civil society organizations, and private sector actors to
ensure representation across the breadth of the DEM system.
Eligibility criteria required participants to be over 18 years
of age, to hold organizational consent where appropriate,
and to be actively engaged in DEM-related functions. Ethics
was granted by the Auckland University of Technology Eth-
ics Committee (24/37). As analysis progressed, theoretical
sampling guided additional recruitment to further explore
emerging concepts and relationships, resulting in a total of
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40 participants (Table 1) across 38 semistructured inter-
views, including two joint interviews.

Interviews ranged from 43 to 96 minutes (mean approxi-
mately 60 minutes). Twenty interviews were conducted vir-
tually and 18 in person. All interviews were conducted in
English (mainly Aotearoa New Zealand English), which is
the most widely used and most common professional lan-
guage of Aotearoa New Zealand’s three official languages.
Interviews explored participants’ experiences of operating
within the DEM system, including relationships, opportuni-
ties, and barriers to participation. Rather than being explored
directly, stewardship emerged through iterative initial and
focused coding as participants consistently discussed system
alignment, authority, relationships, institutional frictions,
and adaptive coordination. Stewardship provided a way of
bringing these themes together, capturing the governance
orientation—concerned with enabling conditions rather
than directing outcomes—that participants described across
diverse contexts.

Analysis followed Charmaz’s (2017) constructivist
grounded theory procedures, employing iterative coding,
constant comparison, and progressive category refinement
grounded in participants’ accounts. Coding progressed
through repeated comparison of interviews, developing cat-
egories, and emerging conceptual relationships, allowing
interpretations to evolve throughout the analytical process.
Throughout analysis, particular attention was given to the
relationships between organizations, authority, information
exchange, and coordination across the wider DEM system.
System stewardship progressively emerged as the integra-
tive category that explained how participants understood the
conditions through which coherence, legitimacy, learning,

Table 1 Participant demographics

Characteristic Sector Number
Role Emergency services 5
Health
Central government 12
Local government 12
Civil society organization 4
(CSO)
Private sector 3
Age group 18-29
30-39 7
40-49 11
50-59 12
60+ 9
Gender Female 15
Male 25
Total 40
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and adaptive coordination were collectively sustained across
organizational boundaries.

Reflexive engagement with researcher positionality was
maintained through systematic memo-writing and member
checking, thereby enhancing transparency and interpretive
rigor. Analysis continued until additional interviews con-
tributed conceptual refinement rather than substantively new
theoretical insights, indicating theoretical saturation consist-
ent with constructivist grounded theory.

4 Results

Our analysis identified four interconnected themes describ-
ing how participants understood the conditions that enable
or constrain effective DEM across Aotearoa New Zealand.
Although presented separately for clarity, the themes are
highly interdependent and collectively provide the empirical
foundation from which the system stewardship framework
was developed.

4.1 Governing a Distributed System: Mandate,
Authority, and System Boundaries

Participants discussed responsibility and authority as a fun-
damental feature of the DEM system. In an environment
where mandate, capability, and decision-making author-
ity are distributed across multiple organizations, accounts
described fragmented authority, limited system-level over-
sight, and recurrent tension between national direction and
local autonomy.

4.1.1 Ambiguous System Responsibility—Who Is
Accountable for the Whole?

Participants described uncertainty regarding who holds over-
arching responsibility for Aotearoa New Zealand’s DEM
system—not merely in terms of leading response, but in
maintaining conditions across the system over time. While
formal arrangements identify lead agencies relative to spe-
cific hazard types and define statutory roles, accounts sug-
gested that system-level oversight was perceived as partial
or bounded rather than comprehensive. When asked about
system-level responsibility, one participant responded, “I
would say NEMA is but only related to the natural environ-
ment or consequences” (P39).

This framing positioned national oversight as lim-
ited to particular hazards rather than extending across the
full breadth of interagency coordination. The ambiguity
extended beyond mandated scope to day-to-day leader-
ship and decision making. As one participant observed of
their experience during a complex response, “it’s almost
like we’re not sure who’s leading things sometimes, so we

just make decisions and get on with it” (P04), implying an
expectation of coordinative leadership that, when absent,
prompted autonomous action rather than system-level align-
ment. Responsibility was described as distributed across
agencies with defined but bounded mandates, without a
consistently recognized focal of overarching coordination
authority across the system as a whole.

4.1.2 National Direction and Local Autonomy—The
Alignment Problem

Participants described recurrent misalignment between
nationally designed arrangements and local operational real-
ities. Reflecting on Cyclone Gabrielle which affected Te Ika-
a-Maui, Aotearoa New Zealand’s North Island, in February
2023, one participant—the mayor of a unitary authority with
extensive response experience—described how nationally
imposed requirements constrained locally-informed decision
making, “that stuff that sometimes works nationally doesn’t
work locally... we saw that during Gabrielle... Our com-
munity knows exactly what to expect” (P03).

This account highlighted the friction generated when
nationally prescribed processes override locally embed-
ded knowledge and established community relationships.
Participants described a structural basis for this tension:
national guidance, in the absence of legislative force, can-
not be required to be followed. As one national-level partici-
pant observed, “our [national] guidance does not have to be
listened to... it’s not legislated. So, they will do what they
want, what they are funded for, what is shiny to them” (P0S).

Several participants across regional and local roles also
described being excluded from the national-level conver-
sations that shaped system direction. As one local practi-
tioner reflected, “what is annoying is that they often have
these conversations at a national level, but they’re not ask-
ing us what we think at a local level” (P17). National unity
was described by several participants as shared strategic
direction and collective coherence rather than centralized
operational control. Local decision making was positioned
as essential for contextual responsiveness and community
legitimacy—a distinction that participants characterized as
the central governance design challenge facing the DEM
system.

4.1.3 Defining Who Is Part of the System—Boundaries,
Inclusion, and Legitimacy

Participants described uncertainty regarding which actors
were recognized as legitimate contributors to the DEM sys-
tem. Although statutory arrangements define a formal frame-
work of agencies and authorities, accounts indicated that
the operational system extends well beyond these prescribed
structures, and that ambiguity about system boundaries had
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practical consequences for coordination, inclusion, and
capability. One participant [Local Government] described
the gap between relational and formal conceptions of the
system, “the network of networks and the relationships at
the local level aren’t visible to national, they just push things
down [from national to local] and think it’s done” (P29).

Participants described the DEM system not as a fixed set
of prescribed organizations but as a fluid network whose
effective boundaries depend on context, relationships, and
recognition. The absence of a consistently shared under-
standing of who constitutes the system in any given con-
text—and therefore with whom coordination is both pos-
sible and expected—was perceived as constraining both
operational coordination during events and the inclusivity
of preparedness planning.

These findings demonstrate a structural alignment prob-
lem in which statutory responsibilities remained bounded,
decision-making authority was distributed unevenly, and the
operational boundaries of the system extended beyond those
actors formally recognized within governance arrangements.

4.2 Enabling Coordination Through Trust
and Inclusive Participation

Participants identified relational conditions—trust, sustained
interpersonal relationships, and inclusive participation
across actors and communities—as foundational to effec-
tive coordination within the DEM system. Without estab-
lished relational infrastructure, coordination during events
depended on improvisation rather than activated capacity.

4.2.1 Investing in Trust and Relationships

Trust and interpersonal relationships were widely described
as the way that coordination operates across the DEM sys-
tem. Participants emphasized that the quality of pre-existing
relationships between individuals and organizations was a
more reliable predictor of coordination effectiveness than
formal arrangements or statutory roles.

Participants noted that individuals occupying coordi-
nation roles were often expected to actively develop and
maintain these relationships as a core function of their work,
“you’ve got to be the sort of person that can go forth and
develop and maintain those relationships across a wide range
of agencies” (P40).

Trust was described as developing gradually through
repeated interaction, informal engagement, and demon-
strated reliability—not through formal mechanisms alone,
“You need to build a relationship over eight cups of cof-
fee... before you can start asking for something” (P04). This
developmental quality of trust was significant. Participants
described the investment of time in relationship-building
during periods of nonemergency activity as directly enabling
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the quality of coordination when events occurred. Con-
versely, participants described how high personnel turnover
disrupted established relational networks, requiring the rein-
vestment of time and trust with new contacts before effective
coordination could resume.

4.2.2 Inclusive Participation and Recognizing Diverse
Actors

Participants described meaningful inclusion as both a practi-
cal requirement for effective coordination and a persistent
challenge within the DEM system. Accounts indicated that
the system’s operational effectiveness was closely linked to
the breadth of actors engaged in preparedness and response,
yet participation was described as uneven, with some sectors
and communities consistently peripheral to formal coordina-
tion structures.

The role of CSOs was described as substantial but under
recognized within formal system definitions. Participants
noted that these actors often provide relational networks
and community intelligence through which effective local
response is sustained. One CSO participant shared, “so it
might be that within one of our teams, we have people who
will know that up that driveway, there’s not just one house...
[the occupants] won’t ask for help, but they’re likely to have
high needs. Now that information is golden” (P19).

Indigenous partnership was identified as a distinct and
significant dimension of inclusive participation. In Aotearoa
New Zealand, Maori are the Indigenous people of the coun-
try, and their relationship with the Crown—the New Zealand
state—is shaped by Te Tiriti o Waitangi (the Treaty of Wait-
angi), signed in 1840, which provides an enduring basis for
partnership and Maori participation in governance (Te Tiriti
o Waitangi 1840). Within this context, participants described
the quality of engagement as directly influencing both the
legitimacy and operational effectiveness of the DEM system.
Where engagement was sustained and embedded in genuine
partnership, it strengthened the system’s reach into commu-
nities and its responsiveness to locally held knowledge. One
Maori participant described this principle directly, “don’t do
it for us. Walk alongside us and support us to do it” (POS).

However, over half of the participants noted that the
quality of Treaty-based partnership varied significantly
across the country, with some regions having embedded
iwi! representation within governance and operational
structures while others had not yet developed meaning-
ful engagement (P22). The absence of consistent and
authentic partnership was described as weakening both

! Twi are Miori tribal groups, recognized as Indigenous communities
and Treaty partners in Aotearoa New Zealand, with enduring govern-
ance and cultural roles.
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the cultural legitimacy and the operational capability of
the DEM system in those regions.

These results indicate that effective coordination was
understood by participants as fundamentally relational.
Trust, sustained interpersonal relationships, and mean-
ingful inclusion were described as essential conditions
through which coordination across a distributed DEM
system becomes possible.

4.3 Sharing Information and Supporting Learning

Participants identified information flow and organizational
learning as critical conditions for effective coordination
across the DEM system. Two related challenges emerged:
the difficulty of establishing and maintaining shared situ-
ational awareness; and the tendency for learning identified
through events and exercises to be lost over time rather
than being systematically captured and applied.

4.3.1 Shared Situational Awareness and the Limits
of a Common Operating Picture

Effective coordination was widely described as dependent
on timely, reliable, and shared information. Participants
emphasized that when agencies operate with different
information, coordination becomes fragmented and deci-
sion making is compromised. The concept of a common
operating picture was widely referenced but characterized
as aspirational rather than operational. As one participant
observed, “the only common thing around a common oper-
ating picture is the word common” (P39).

Participants attributed this gap to several compound-
ing factors. Information systems across agencies were
described as incompatible and insufficiently integrated.
One senior practitioner described the current landscape as
a fragmented proliferation of platforms—some providing
good situational reporting but lacking coordination func-
tionality, others enabling tasking but not shared picture—
with no coherent architecture connecting them, “there’s
just this real dyslexic approach to what this [information]
system will or won’t be and what it needs to do... we’re
getting bogged down in a solution for everything” (PO1).

Participants noted that these barriers were not purely
technical. In several accounts, organizations described
withholding information as a product of institutional pro-
tectiveness rather than legitimate security concerns. The
consequence was a degraded collective intelligence—a
system theoretically capable of shared sensemaking but
operationally fragmented across institutional boundaries.

4.3.2 Learning, Feedback, and Institutional Memory

Participants consistently emphasized the importance of
sustained learning as a condition for system improvement
over time. The DEM system faces repeated events that gen-
erate significant operational experience; however, partici-
pants described a recurring pattern in which insights gained
through response activities faded as operational urgency
declined, personnel changed, and attention shifted to the
next cycle of preparedness activity, “we’re very quick to
forget our learnings or outcomes from responses... as time
goes on we sort of forget it” (P37).

This observation was reinforced by accounts of person-
nel turnover as a systemic barrier to institutional memory.
Several participants described investing significant time in
developing shared understanding and working relationships
with counterpart agencies, only for those connections to be
disrupted when key individuals moved roles or left the sec-
tor, “you find the right person to talk to and then—oh, that
person’s left, we don’t do that anymore” (P17). The conse-
quence was practical and recurring. Relationships had to be
rebuilt, shared understanding renegotiated, and the ground-
work of coordination re-established—often repeatedly—as
personnel moved through the system.

The findings highlight that effective coordination depends
on the system’s capacity to generate, share, retain, and apply
knowledge over time.

4.4 Sustaining Capability and Legitimacy

Participants described the long-term sustainability of the
DEM system as dependent on three interconnected insti-
tutional conditions: appropriate resourcing, a capable and
stable workforce, and governance arrangements that sustain
public trust and accountability.

4.4.1 Fair and Reliable Resourcing

Resourcing was consistently described as a fundamental
condition shaping the capacity of the DEM system to oper-
ate effectively. Participants noted that funding, personnel,
and operational support were unevenly distributed across
jurisdictions, influencing both preparedness activities and
the ability of organizations to participate in broader system
initiatives. Several participants described operating with
limited resources, “We’re pretty much doing this on a shoe-
string budget, having to fight for every dollar” (P36).

The structural basis of this inequality was identified as the
reliance on locally generated revenue—primarily ratepayer
funding—to support functions with national significance.
Participants described this as producing a “postcode lottery”
of capability, where an organization’s capacity to fulfill its
DEM responsibilities reflected local financial circumstances
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rather than hazard exposure or statutory obligation. Partici-
pants were specific about structural reforms they believed
were necessary. Several described the need for a central gov-
ernment funding model, drawing analogies with the funding
architecture of the police, health system, or education sector
(P10, P18).

Resourcing constraints also shaped recovery arrange-
ments. Several participants described the fragmented and
burdensome funding landscape encountered during recovery
from major events, where multiple national agencies each
arrived with different reporting requirements, separate fund-
ing criteria, and distinct administrative obligations.

4.4.2 Supporting the Workforce Over the Long Term

Workforce sustainability emerged as a significant concern
within the data. Participants (n = 31) described the cumula-
tive pressures associated with preparedness, response, and
recovery activities, particularly where DEM responsibilities
were undertaken alongside other roles. Burnout, illness, and
recruitment delays were described as undermining organi-
zational continuity, “People leave, you know, they burn
out. They leave, or they get sick, not filling vacancies fast
enough” (P04).

Participants consistently linked these workforce pres-
sures to broader capability challenges. Entry pathways var-
ied considerably, professional standards and training were
described as inconsistent, and no centralized repository
existed for qualifications or ongoing competency require-
ments, “there’s no centralized repository... there’s a couple
of hundred controllers supposedly qualified, but no currency
requirements for maintaining that skill set. I would describe
current arrangements as fractured and inconsistent” (PO1).

Interviewees argued that capability should be systemati-
cally developed and maintained rather than relying on indi-
vidual experience or organizational practice. As one partici-
pant observed, “a level of competency has to be met and then
maintained. We aren’t there yet” (P24).

Frequent emergency activations and sustained operational
demands further compounded these challenges. Participants
described experienced personnel leaving the sector or tak-
ing extended leave, reducing institutional knowledge and
increasing the time required to rebuild capability across the
system.

4.4.3 Accountability, Legitimacy, and Public Trust

Participants emphasized the importance of accountability
and public trust in sustaining the legitimacy of the DEM
system. In a multi-agency governance environment, pub-
lic confidence was seen as closely linked to perceptions
of coordination, transparency, and communication during
disasters. Participants noted that governance interventions
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could occasionally disrupt established processes. One
participant described how political involvement altered
recovery arrangements, “and then Minister [redacted] got
involved and wanted to set up this whole new structure. So,
the momentum that we normally would have got under our
normal recovery protocols and processes turned into this
massive thing” (P08).

The fragmentation of recovery governance across mul-
tiple national agencies—each with their own engagement
criteria, reporting requirements, and mandates—was simi-
larly described as undermining coherence and public trust,
particularly when communities experienced inconsistent
messages and unclear lines of responsibility.

Consistent and credible communication was described
as particularly important in maintaining trust, especially
when misinformation or competing narratives circulate dur-
ing events. One participant described how sustained multi-
channel messaging during Cyclone Gabrielle had actively
strengthened public confidence despite deliberate attempts
to undermine it, “our trust and confidence with the public
had actually grown as a result [of consistent multi-channel
messaging], despite the fact that there were those trying to
kneecap and undermine and really draw our credibility into
question” (P19).

Participants described accountability not only in terms of
public communication but also in terms of assurance mecha-
nisms within the system itself. Several noted the absence of
a robust assurance function—one capable of holding organi-
zations to agreed standards and providing meaningful over-
sight of system performance across jurisdictions. Without
such mechanisms, accountability was described as diffuse,
with responsibility distributed across agencies in ways that
made systemic underperformance difficult to identify, attrib-
ute, or address.

These findings demonstrate that the long-term effec-
tiveness of the DEM system depends upon interconnected
institutional conditions extending beyond individual organi-
zations. Equitable resourcing, workforce capability, account-
ability, and public legitimacy collectively sustained coordi-
nation, adaptation, and system coherence.

5 Discussion

The discussion interprets the findings in relation to the
wider literature on disaster governance, complex adaptive
systems, and interorganizational coordination. It considers
how the conditions identified through the analysis contrib-
ute to system coherence and adaptive coordination across a
decentralized, multi-actor disaster and emergency manage-
ment system, before drawing these insights together through
the concept of system stewardship as a meta-governance
function.
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5.1 Three Pillars of Meta-Governance for Disaster
and Emergency Management System
Stewardship

The findings support interpreting DEM through a complex
adaptive system-informed perspective in which coordina-
tion, learning, and collective capacity emerge through inter-
actions between distributed actors rather than formal organi-
zational structures alone. While previous scholarship has
characterized DEM systems as exhibiting the properties of
complex adaptive systems (Comfort 2007; Hodges and Larra
2021; Miller et al. 2026), this study extends that literature by
identifying the governance conditions through which coher-
ence is deliberately cultivated across decentralized systems.

The findings suggest that the central governance chal-
lenge is one of maintaining coherence when authority, capa-
bility, and accountability remain distributed. Existing gov-
ernance theories explain aspects of this challenge through
collaborative governance, network governance, and systems
leadership; however, participants consistently described a
broader coordinating function concerned with sustaining
the conditions that enable adaptive coordination over time.

Consistent with systems scholarship that distinguishes
between managing organizational components and govern-
ing whole systems (Churchman 1971), the findings suggest
that coherence within DEM emerges through the steward-
ship of interactions between actors rather than through opti-
mization of individual organizations.

Through iterative engagement with the study’s find-
ings, three interdependent dimensions emerged: relational
stewardship, concerning the trust, boundary-spanning net-
works, and inclusive participation through which coordi-
nation becomes possible; informational stewardship, con-
cerning the shared situational awareness, data transparency,
and feedback-informed learning through which actors align
action and adapt; and institutional stewardship, concern-
ing the equitable resourcing, workforce capability, and

accountability mechanisms that sustain capability and legiti-
macy over time.

The three dimensions are interdependent—weakness in
one degrades the others, while alignment across all three cre-
ates the conditions for sustained adaptive performance—and
collectively constitute a meta-governance function oriented
not toward controlling the system but toward enabling it
(Fig. 1).

The importance of interorganizational relationships, com-
munication, and collaborative coordination is well estab-
lished across disaster scholarship (Dynes 1969; Dynes and
Aguirre 1979; Quarantelli 1988; Kapucu 2005). The present
findings extend the field by suggesting that these relation-
ships should not simply be viewed as desirable coordination
enablers but also as relational conditions requiring deliberate
stewardship across the wider system. Rather than emerging
incidentally through repeated interaction, trust, boundary-
spanning relationships, and inclusive participation were con-
sistently described by participants as conditions that must be
actively cultivated and sustained if distributed coordination
is to remain effective over time.

This encompasses regular joint planning, engagement
forums, and collaborative exercises—investments needed
for coordination under pressure. It also requires sustained
investment in Treaty-based partnerships with iwi, where the
quality of engagement shapes both the legitimacy and the
operational reach of the system within communities (Kai-
ser and Kenney 2025). Such partnerships are strengthened
when engagement extends beyond transactional inclusion
towards shared authority and sustained participation in sys-
tem governance.

The findings also highlight that relational stewardship
must address personnel turnover as a structural threat to net-
work integrity. When individuals who hold brokerage posi-
tions leave their roles, the cross-boundary ties they main-
tained frequently dissolve with them, requiring reinvestment
of time and trust before effective coordination can resume

System Stewardship

Meta-governance: cultivating enabling conditions for coordination

1

Relational Stewardship

Informational Stewardship

Institutional Stewardship

Trust
Boundary-spanning networks
Inclusive participation

Shared situational awareness
Data transparency
Feedback loops and learning

Equitable resourcing
Workforce capability
Accountability and legitimacy

Fig. 1 Disaster and emergency management system stewardship
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(Kapucu and Garayev 2013). Building relational connec-
tions into organizational arrangements rather than the indi-
vidual level—through formalized partnership arrangements,
documented engagement processes, and shared governance
structures—is therefore a component of relational steward-
ship that the findings suggest is currently underdeveloped
within the Aotearoa New Zealand DEM system (Nowell and
Steelman 2015).

The findings also extend existing understandings of infor-
mation management within DEM. Previous studies empha-
size shared situational awareness and information exchange
as prerequisites for adaptive coordination (McDaniel 2008).
Participants similarly identified these as essential, but fur-
ther highlighted stewardship of institutional memory and
cross-boundary learning as equally important conditions for
long-term system adaptation.

The aspiration of a “common operating picture”—widely
endorsed across participant accounts—was characterized as
persistently unachievable in practice. Platform fragmenta-
tion, incompatible information systems, institutional protec-
tiveness over data, and the absence of transparent data-shar-
ing arrangements each contributed to a condition in which
the system is theoretically capable of shared sensemaking
but operationally fragmented along institutional boundaries.
The consequence is what complexity scholars would rec-
ognize as a feedback deficit—a system unable to generate
the iterative, cross-boundary learning that enables adaptive
refinement over time (Morin 1992; Uhl-Bien et al. 2007;
Abbas and Miller 2025).

The learning dimension of informational stewardship is
equally significant. The pattern described by participants—
insights gained through events and exercises fading as opera-
tional urgency declines and personnel change—reflects a
system whose institutional memory resides in individuals
rather than in organizational systems and processes (Walsh
and Ungson 1991). This renders learning sporadic rather
than cumulative, leaving the system dependent on periodic
shock to prompt reform rather than generating continuous
improvement (Boin et al. 2010). The creation of the National
Emergency Management Agency (NEMA) resulted from the
Technical Advisory Group’s Report and subsequent govern-
ment response after the 2016 Kaikoura earthquake and the
2017 Port Hills fires (New Zealand Government 2018). Par-
ticipants’ accounts suggest that this pattern persists—reform
remains event-driven, and the conditions that produced the
gaps NEMA was created to address continue to be reported
as features of the current system.

Informational stewardship therefore involves both techni-
cal and cultural dimensions. Technically, it requires invest-
ment in compatible information management, transparent
data-sharing frameworks, and systematic lessons manage-
ment processes. Culturally, it requires creating the conditions
under which learning is treated as a shared system function
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rather than an individual responsibility. This includes nor-
malizing after-action reflection, ensuring lessons circulate
vertically across national, regional, and local levels as well
as horizontally across agencies, and institutionalizing feed-
back mechanisms that operate between events rather than
only following them.

The findings reinforce longstanding concerns regarding
resourcing, capability, and accountability within disaster
governance, while extending previous scholarship by dem-
onstrating how these institutional conditions shape the effec-
tiveness of relational and informational coordination across
the wider system. Three institutional conditions emerged as
central to sustaining adaptive coordination across the wider
system. First, the reliance on locally generated revenue to
fund DEM produces structural inequality in system capa-
bility—*a postcode lottery,” in the words of participants,
whereby organizational capacity reflects local circumstances
rather than hazard exposure or statutory responsibility. This
inequality undermines system coherence by creating uneven
preparedness across jurisdictions and constrains the rela-
tional and informational stewardship functions; organiza-
tions with insufficient staffing cannot sustain the engage-
ment, learning, and information management that those
pillars require. The absence of a central funding model,
consistently identified by participants across national and
regional roles, represents a structural gap that reforms to pol-
icy, standards, or mandate cannot resolve without addressing
the underlying resourcing.

Next, the absence of consistent professional standards,
training pathways, and career structures within the DEM
workforce produces variability in decision making and coor-
dination performance that is, as one participant described,
both fractured and inconsistent. This positions workforce
development as a system coherence issue. Where capability
varies significantly between practitioners and organizations,
the reliability of the relational and informational conditions
that stewardship depends upon is compromised (Nowell and
Steelman 2015). Professional standards serve as a govern-
ance mechanism—they create shared expectations, reduce
variability, and establish the baseline of common capability
that enables distributed actors to coordinate without having
to negotiate from first principles in every interaction (Jensen
and Ferreira 2023).

Third, the absence of a robust assurance function—one
capable of providing meaningful oversight of system-level
performance across jurisdictions—Ileaves accountability
thin and systemic underperformance difficult to identify or
address. The findings suggest that accountability in the cur-
rent system operates primarily through post-event inquiry
rather than through ongoing assurance of preparedness and
coordination quality. This reinforces a reactive rather than
adaptive orientation, consistent with what Hallsworth (2011)
described as the limitation of governance systems that lack
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feedback mechanisms capable of detecting and responding
to system-level drift before crisis conditions emerge (Koliba
and Koppenjan 2023).

Institutional stewardship therefore involves establishing
governance and resourcing arrangements that align capabil-
ity, authority, and accountability across the DEM network—
not to eliminate decentralization, but to ensure that distrib-
uted actors operate within a coherent structural framework
that enables rather than constrains their coordination. The
findings suggest that this requires simultaneous attention
to funding architecture, professional standards, and assur-
ance mechanisms; reforms to any single dimension, in the
absence of the others, are unlikely to produce durable system
improvement.

The three pillars reveal stewardship as a form of meta-
governance—a governance function concerned with culti-
vating and sustaining the enabling conditions within which
coordination and adaptation occur (Hallsworth 2011; Cair-
ney and Toomey 2025). This distinguishes stewardship from
both command-and-control models, which seek to govern
through directive authority, and from laissez-faire network
governance, which relies on self-organization without coher-
ence. System stewardship occupies the governance space
between these orientations: it sets direction, maintains stand-
ards, and sustains conditions.

Operationally, the framework provides a governance lens
through which organizations and policymakers can evaluate
the conditions supporting system performance. Rather than
assessing individual organizational capability in isolation,
system stewardship directs attention towards the stewardship
of relationships, information, capability, and accountability
across the wider system, providing a structured basis for
identifying governance strengths, gaps, and priorities for
improvement. The principal contribution of the framework
lies in the interdependence of the three stewardship dimen-
sions. Relational stewardship is undermined when informa-
tional barriers prevent the shared situational awareness on
which coordinated action depends; informational steward-
ship is constrained when institutional under-resourcing pre-
vents organizations from investing in the data systems and
learning processes it requires; institutional stewardship loses
legitimacy when relational exclusion means that governance
arrangements are not trusted by the actors they are designed
to coordinate. Conversely, when the three pillars are aligned,
they are mutually reinforcing: trust facilitates information
sharing; shared understanding strengthens institutional con-
fidence; equitable resourcing enables sustained engagement
through which relationships are built.

Maintaining these conditions is itself an ongoing govern-
ance challenge, particularly in environments characterized
by resource inequality, competing institutional priorities,
workforce instability, and contested information environ-
ments. Importantly, the conditions underpinning system

stewardship should not be assumed to persist indefinitely.
Trust, shared learning, institutional legitimacy, and col-
laborative relationships require continual investment and
renewal, and may be weakened by organizational change,
resource constraints, competing priorities, declining insti-
tutional confidence, or the pursuit of organizational or
individual interests that undermine collective learning and
coordination.

Accordingly, this article argues that system stewardship
provides a governance approach through which the rela-
tional, informational, and institutional conditions under-
pinning effective DEM can be deliberately cultivated and
sustained, strengthening the system’s capacity to coordinate,
learn, and adapt over time.

5.2 Limitations

Several limitations should be acknowledged. The findings
are derived from qualitative interviews with practitioners
operating within a single national DEM environment—
Aotearoa New Zealand—and therefore reflect perspectives
shaped by its institutional arrangements, governance context,
and hazard profile. The analysis draws on participant inter-
pretations of system dynamics rather than direct observation
of governance processes, meaning that coordination behav-
iors are perceived rather than independently measured or
observed, although the integration of social network analysis
within the CNGT methodology provides a partial structural
check on these accounts.

Furthermore, the cross-sectional design captures par-
ticipants’ reflections at a single point in time and therefore
cannot fully assess the longer-term processes of social learn-
ing, relationship development, and institutional adaptation
through which system stewardship is cultivated, sustained,
or eroded across the DEM system.

Finally, this article forms part of a broader program of
research (Miller et al. 2025a, 2025b, 2026), and its limita-
tions are partly addressed by the complementary findings of
prior work in the series; the framework should therefore be
understood as cumulative rather than standalone.

6 Conclusion

This study examined how system stewardship functions as
a meta-governance capability within a complex adaptive
DEM system, using Aotearoa New Zealand’s DEM sys-
tem as the empirical case. Findings demonstrate that sys-
tem coherence and adaptive coordination depend on three
interdependent conditions: relational connectivity and
trust, effective information flow and learning, and institu-
tional arrangements that sustain capability, accountability,
and legitimacy. These findings provide the empirical basis
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for considering system stewardship as a broader meta-gov-
ernance capability within decentralized, multi-actor DEM
systems. It responds to a persistent gap in governance
and leadership scholarship: the absence of an integrated
framework capable of explaining how coherence, adaptive
coordination, and legitimacy are sustained across decen-
tralized, multi-actor environments where formal authority
alone is insufficient. Three interconnected contributions
are advanced. The study demonstrates how interpreting
DEM through a complexity-informed perspective provides
a stronger explanation of how coherence, adaptive coordi-
nation, and legitimacy emerge across distributed systems
through the interaction of relational, informational, and
institutional conditions rather than hierarchical authority
alone. It introduces system stewardship as a meta-govern-
ance function concerned not with directing operational
activity but with cultivating the enabling conditions within
which coordination and adaptation occur, extending stew-
ardship theory from its organizational origins to the sys-
tem level. It also offers a three-pillar framework compris-
ing relational, informational, and institutional stewardship,
operationalizing the interdependent governance conditions
identified through the empirical findings.

The practical implications are significant. For national
agencies, stewardship implies a reorientation of the gov-
ernance function—from setting requirements to cultivating
conditions, from assuring compliance to strengthening capa-
bility. For policymakers, the framework makes visible the
structural interdependencies between funding, professional
standards, and accountability mechanisms, demonstrating
that reforms to any single dimension in isolation are unlikely
to produce significant improvement. Future research should
examine the framework’s applicability across DEM systems
operating under different governance models and hazard
contexts. Ultimately, this study argues that strengthening
DEM systems requires the deliberate stewardship of the rela-
tional, informational, and institutional conditions through
which adaptive coordination, collective learning, and long-
term system coherence are cultivated and sustained.
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