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ABSTRACT

Regional food centers are increasingly promoted as strategic mechanisms to enhance food security and farmer
welfare in agrarian regions. However, existing food center management frameworks remain predominantly
production-oriented and administratively driven, often overlooking the culturally embedded institutional
dynamics that shape compliance, coordination, and long-term sustainability. This study reconstructs food
center management through the integration of sustainable agricultural culture within a systemic governance
framework. Drawing on Social-Ecological Systems theory and institutional embeddedness, and
operationalized through Soft Systems Methodology (SSM), the research examines governance-ecology
interactions in Ende Regency, Indonesia. Empirical findings reveal that persistent production deficits are
rooted not solely in ecological constraints but in structural misalignment between irrigation systems,
institutional coordination, and culturally embedded agrarian norms. Governance fragmentation and
legitimacy gaps limit adaptive capacity and innovation adoption. The reconstructed model introduces four
interdependent pillars— cultural legitimacy, adaptive resource coordination, institutional alignment, and
transparent agribusiness integration—forming a culture-embedded governance architecture that enhances
resilience. The study advances food governance scholarship by repositioning agrarian culture as structural
governance infrastructure rather than contextual background. By bridging ecological adaptation and
institutional legitimacy within a systemic reconstruction framework, the model offers transferable insights
for agrarian regions characterized by dual formal-informal governance systems and ecological vulnerability.
These findings suggest that sustainable food center management requires governance integration rather than
incremental production expansion.

KEYWORDS: Adaptive Governance; Cultural Legitimacy; Food Center Management; Social-Ecological
Systems; Sustainable Agriculture.
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1. INTRODUCTION

Ensuring sustainable food security remains a
central challenge in many agrarian regions of the
Global South. In response, governments have
increasingly promoted the establishment of regional
food centers or food hubs as strategic governance
mechanisms to stabilize supply chains, enhance
farmer incomes, and strengthen local food resilience
(Pennings et al., 2023). These initiatives typically
emphasize  productivity = enhancement, land
optimization, technological intensification, and value
chain coordination (Casey et al., 2021). While such
technocratic models often improve short-term
output, their long-term sustainability —and
institutional durability frequently remain fragile,
particularly in regions where agriculture is deeply
embedded in cultural norms, customary authority
systems, and socio-ecological relationships.

The dominant paradigm of food center
management is largely grounded in administrative
coordination and production efficiency (Rozanski &
Gavin, 2023). However, agriculture functions not
merely as an economic sector but as a socio-
ecological system shaped by cultural practices, local
knowledge, and institutional embeddedness. Socio-
ecological ~ systems  theory  highlights  the
interdependence between ecological processes and
social governance structures, emphasizing that
resilience emerges from adaptive interactions rather
than isolated productivity gains (Mukhlis et al. 2023).
Similarly, institutional embeddedness theory
underscores that economic activities are deeply
rooted in social relations and normative frameworks.
When food center governance frameworks overlook
these embedded cultural dimensions,
implementation gaps frequently arise —manifested
in limited adoption of agricultural innovations,
persistent informal trading systems, irrigation
misalignment, weak institutional coordination, and
resistance to externally promoted seed varieties.

Despite increasing scholarly attention to
sustainable agriculture and community-based
governance, the integration of agrarian culture into
formal food center management models remains
under-theorized (Nasution et al., 2025). Existing
literature often acknowledges local knowledge as a
complementary asset but rarely conceptualizes
culture as a structural governance mechanism
capable of shaping legitimacy, compliance, and long-
term sustainability (Laginova et al., 2024). Moreover,
systemic methodologies such as food hub
governance frameworks seldom incorporate
customary authority, ethical norms, or culturally

embedded resource management into their
institutional design. This gap creates a theoretical
disconnect between sustainability discourse —which
emphasizes resilience, equity, and ecological
balance—and food center management practice,
which frequently remains technocratic and
administratively centralized.

Indonesia provides a compelling context in which
this governance-culture tension is particularly
visible. Although national policies aim to strengthen
regional food resilience, disparities persist in
institutional coordination, land management,
irrigation systems, and agribusiness integration
(Mukhlis & Saidah, 2025). In several districts, rice-
centered food systems operate alongside enduring
customary institutions, collective labor
arrangements, and culturally embedded farming
practices (Geest et al., 2025). These parallel systems —
formal administrative governance and informal
agrarian cultural authority —often coexist without
structural integration, resulting in fragmented
management outcomes.

Ende Regency in eastern Indonesia illustrates this
complexity. The region possesses substantial
agricultural potential, particularly in its rice-
producing subdistricts, yet faces persistent
challenges related to irrigation efficiency, market
transparency, technological adoption, and strategic
coordination among stakeholders (Herdiansyah &
Majesty, 2024). At the same time, customary leaders,
farmer collectives, and culturally rooted agricultural
norms continue to shape land use decisions, water
management, and seed preferences. These dynamics
suggest that improving food center management in
such contexts requires not merely production scaling
but a reconstruction of governance that embeds
sustainable agricultural culture within systemic
institutional design (Mudiyanselage et al., 2024).

This study addresses the following research
questions:

1. How does agrarian culture shape institutional
legitimacy and governance effectiveness in
regional food center management?

2. What systemic tensions exist between
technocratic food center policies and culturally
embedded agricultural practices?

3. How can Soft Systems Methodology (SSM) be
employed to reconstruct food center management
by integrating sustainable agricultural culture
into a coherent systemic model?

By answering these questions, this research seeks
to move beyond incremental policy adjustment and
toward conceptual reconstruction (Mukhlis, 2025).
Rather than treating culture as a peripheral
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constraint or background variable, this study
positions sustainable agricultural culture as a
foundational governance mechanism within food
center management (Seah et al., 2022). Using Soft
Systems Methodology, the research develops a
culturally embedded systemic model that aligns
ecological sustainability, institutional coordination,
and socio-cultural legitimacy.

The contribution of this study is threefold.
Theoretically, it bridges socio-ecological systems
theory and institutional embeddedness with food
center governance literature, offering a framework
that reconceptualizes culture as structural
infrastructure rather than contextual ornamentation.
Methodologically, it demonstrates how SSM can
facilitate  institutional-cultural integration in
complex agrarian systems. Practically, it provides a
policy-relevant model for regions seeking to

strengthen food center management while
preserving cultural legitimacy and ecological
resilience.

By reconstructing food center management
through sustainable agricultural culture, this study
contributes to broader debates on sustainable
governance transitions in agrarian economies and
offers a transferable systemic approach for culturally
embedded food systems in developing contexts.

2. LITERATURE REVIEW

2.1 Food Centers and the Governance Challenge
in Regional Food Systems

Regional food centers (often discussed in the
broader literature as regional food hubs or place-
based food system organizations) are commonly
defined as centrally located entities with a business
and management structure that facilitates
aggregation, storage, processing, distribution, and
marketing of locally or regionally produced food
(Sukayat et al., 2023). In governance terms, food
centers are not merely physical infrastructures; they
represent coordination regimes that bring together
heterogeneous actors across production and
distribution networks (Wiratno et al., 2025). Their
performance depends on the alignment of rules,
incentives, infrastructures, and  stakeholder
cooperation, rather than on  productivity
improvements alone.

Recent research on food hubs highlights that
governance design matters for sustainability
outcomes, particularly in contexts characterized by
institutional fragmentation and uneven -capacity
among stakeholders (Junaidi et al., 2024). For
example, empirical studies emphasize that food hubs
can contribute to sustainable and adaptive food

systems when governance is deliberately designed
for local context and stakeholder coordination
(Mukhlis & Abdullah, 2025). This resonates with the
Ende case as documented in your file, where the
ecosystem of actors is extensive (farmers, farmer
groups, government agencies, market actors,
customary leaders, and others), but strategic
coordination and formalized management remain
limited in key areas.

However, a recurring limitation in food center
management literature is an implicit assumption that
governance challenges can be solved primarily
through administrative optimization (planning,
strategy, and infrasption becomes problematic in
agrarian societies where agricultural practices,
compliance, and collective action are shaped by
cultural norms and customary institutions that
cannot be reduced to “implementation barriers”
(Zainuddin Rela et al., 2021).

2.2 Social-Ecological Systems (SES): Resilience
as a Governance Outcome

SES theory conceptualizes agriculture as an
integrated system of humans-in-nature, where
ecological processes and social institutions co-
produce outcomes such as food availability, risk
management, and resilience (Miswar et al., 2023). A
core claim of resilience-oriented SES scholarship is
that governance should move beyond “controlling”
system variables toward enhancing the capacity of a
system to cope with, adapt to, and shape change —
especially under uncertainty and disturbance (e.g.,
climate variability, water scarcity, land pressure, and
market shocks) (Mukhlis et al. 2025).

In the context of food center management, SES
theory implies that success cannot be evaluated
solely in terms of output growth; it must also be
assessed through system-level properties such as:

1. adaptive capacity of farmers and institutions,

2. robustness of resource management (land-water),
and

3. cross-scale coordination between local practices
and formal governance.

Your Ende manuscript contains multiple signals
consistent with SES problem framing: irrigation
shortfalls during dry seasons, uneven water
infrastructure, land-use constraints, and the need for
integrated  approaches (including integrated
farming) to improve sustainability (Prihadyanti &
Aziz, 2023). From an SES perspective, these are not
isolated technical issues but interdependent social-
ecological dynamics that require governance
arrangements capable of learning, coordination, and
adaptation (Mukhlis, Janwari, et al., 2023).
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2.3 Embeddedness and Agrarian Culture:
Legitimacy, Compliance, and Collective Action

Embeddedness theory, classically associas
formulation, argues that economic action is
embedded in social relations and cannot be fully
understood—or  effectively  governed —without
attention to the social structures within which it
occurs (Denashurya et al., 2023). In agrarian contexts,
embeddedness is particularly salient because
production, exchange, and resource management are
often mediated by social norms, trust networks,
customary authority, and moral economies (Dewi et
al, 2025). This means that “management”
interventions — pricing transparency, seed
certification, input adoption, cooperative formation,
irrigation coordination—are not neutral technical
instruments; they interact with legitimacy systems
and cultural expectations.

This point is directly relevant to the Ende case
described in your file, where “culture and attitudes”
influence farmer willingness to adopt improved
varieties and organic fertilization, and where
customary institutions (mosalaki) are explicitly
recognized among key actors (Umar & Arif, 2023).

In embeddedness terms, such institutions should
not be treated merely as contextual variables; they are
governance resources that shape enforcement,
coordination, and compliance (Mukhlis, 2025a).
Failure to embed formal food center management
within these cultural-institutional structures can
produce predictable gaps: weak adoption, low
coordination, persistent informal practices (e.g., *ijon
in market governance).

Accordingly, embedding sustainable agricultural
culture into food center management can be
theorized as a legitimacy strategy: cultural alignment
increases the perceived appropriateness of rules and
thereby strengthens compliance and collective action
(Roza et al., 2025). This is also consistent with the fact
that your file identifies broad stakeholder agreement
on the importance of the food center, yet reveals
weaknesses in formal strategy readiness and
implementation  coherence—an  indicator  of
governance legitimacy/coordination  problems
rather than purely technical constraints (Prayitno et
al., 2022).

2.4 Bridging SES and Embeddedness: Why
“Culture-Based” Management is Systemically
Necessary

SES theory explains why sustainability problems
emerge from coupled human-nature dynamics;
embeddedness  explains  how  governance

interventions succeed or fail depending on social

relations and normative structures (Mukhlis, Arifin,

Ridwan, Zulbaidah, et al., 2025). When combined,

these theories provide a strong conceptuanstructing

food center management:

e SES lens: food center outcomes depend on
adaptive  governance across land-water-
production-distribution linkages.

e Embeddedness lens: governance works when it is
culturally legitimate and institutionally aligned
with local networks and customary authority.
This combined framing is particularly suitable for

Ende, where the agricultural system simultaneously

faces ecological constraints (water, land suitability,

infrastructure) and socio-institutional tensions

(technology adoption, informal markets, fragmented

strategy, customary leadership dynamics) (Prajanti et

al., 2025).

2.5 Soft Systems Methodology (SSM) as a
Systemic  Bridge for  Culture-Embedded
Governance Design

Given the complexity of food center management
in culturally embedded SES contexts, Soft Systems
Methodology (SSM) is widely recognized as a
suitable approach for “messy” problem situations
involving  multiple  stakeholders, competing
worldviews, and contested definitions of
improvement (Hasan et al., 2025). Checkland’s SSM
emphasizes inquiry into human activity systems,
meaning-making, and the development of
conceptually defensible models for change rather
than purely technical op (Mukhlis, Maryam, et al.,
2023).

Recent systemic development scholarship also
highlights the substantial role of soft systems
thinking and practices in agricultural and
development contexts (Mukaddas et al., 2025).
Importantly, your uploaded manuscript already
demonstrates the operational compatibility of SSM
with the Ende case—through rich picture
construction, CATWOE, root definitions, and
conceptual modeling, as well as performance
validation principles (e.g., “SE”).

The present study extends that base by
repositioning “sustainable agricultural culture” from
an environmental constraint into a core governance
component within the reconstructed management
model (Hidayati et al., 2023). This move provides a
theoretically =~ anchored  rationale for the
reconstruction: the systemic model must integrate
cultural  legitimacy  (embeddedness)  while
strengthening adaptive capacity and resilience (SES).
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2.6 Synthesis and Research Gap

The literature establishes that:

1. food centers require governance designs that
support sustainability outcomes,

2. SES resilience depends on adaptive governance
across social-ecological linkages, and

3. embeddedness impliforms must be grounded in
social relations and normative legitimacy.

Yet, an explicit integration of sustainable
agricultural culture as a structural management
mechanism within food center governance models
remains limited —particularly in studies that
operationalize this integration using systemic
methodologies for design and reconstruction. This
gap motivates the present study’s focus on
reconstructing food center management through a
culture-embedded systemic model in Ende,
Indonesia, using SSM as the bridging methodology.

3. CONCEPTUAL FRAMEWORK

3.1 Integrating Social-Ecological Systems and
Institutional Embeddedness in Food Center
Management

Food center management in agrarian regions
operates within complex social-ecological systems
(SES), where ecological conditions (land, water,
climate variability) interact dynamically with
institutional arrangements, economic incentives, and
social norms (Apriyana et al., 2021). Within this
coupled system, agricultural production cannot be
treated as an isolated technical process; rather, it
emerges from continuous interactions between
environmental constraints and socially embedded
governance structures.

From an SES perspective, sustainability depends
on adaptive capacity, cross-scale coordination, and
resilience-building mechanisms (Mukhlis et al.,
2024). Ecological pressures—such as irrigation
variability, land suitability constraints, and seasonal
fluctuations — require governance systems capable of
learning and adaptation (E. Handayani, 2023).
However, adaptation is not purely administrative; it
is mediated by the degree to which institutional
arrangements are culturally legitimate and socially
embedded.

Institutional embeddedness theory complements
SES by explaining how governance effectiveness is
shaped by social relations, trust networks, customary
authority, and normative expectations. In agrarian
societies, production decisions, technology adoption,
irrigation coordination, and market participation are
embedded within social structures that define
legitimacy and compliance. When formal food center

policies operate independently of these embedded

systems, governance fragmentation and
implementation gaps emerge.
Thus, food center management must be

conceptualized as a dual-layer governance system:
1. Ecological Layer (SES domain)

o Land and water resource management

o Agricultural productivity and diversification

o Infrastructure and environmental
sustainability
2. Institutional-Cultural Layer (Embeddedness
domain)

o Customary authority structures

o Farmer collectives and social networks

o Norms shaping compliance and innovation

adoption

o Trust-based market relations

The failure to integrate these two layers results in
technocratic governance —administratively
structured but socially fragile (Auliah et al., 2022).
Conversely, embedding sustainable agricultural
culture into governance design can enhance
legitimacy, strengthen collective action, and improve
adaptive resilience.

3.2 From Fragmented Governance to Culture-
Embedded Systemic Reconstruction

Building on this theoretical integration, this study

proposes  that food center  management
reconstruction  requires three interrelated
transformations:

1) Governance Realignment

Aligning formal regulatory frameworks with
customary institutions and local agrarian norms.
2) Adaptive Resource Coordination

Integrating irrigation management, land-use
planning, and production systems within a
resilience-oriented SES framework.

3) Legitimacy-Based Institutionalization

Ensuring that market mechanisms (pricing
transparency, seed systems, cooperatives) are
culturally endorsed and socially embedded.

Rather than treating culture as a background
variable, the framework conceptualizes sustainable
agricultural culture as governance infrastructure —a
mechanism that shapes compliance, cooperation, and
long-term sustainability.

3.3 Role of Soft Systems Methodology (SSM)

Soft Systems Methodology functions as the
operational =~ bridge  between  theory and
reconstruction. In complex, multi-actor agricultural
systems, SSM enables:

e Mapping of problem situations (Rich Picture)
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o Identification of stakeholder worldviews
(CATWOE)

¢ Development of root definitions

e Construction of culturally legitimate conceptual
models

e Validation through multi-dimensional criteria

(e.g., efficacy, efficiency, effectiveness, ethicality,

elegance)
Through SSM, the reconstruction process
becomes participatory, context-sensitive, and

capable of integrating both SES dynamics and
embedded institutional structures into a coherent
management model.

Based on the integration of Social-Ecological
Systems theory and institutional embeddedness, and
operationalized through Soft Systems Methodology,
the proposed conceptual framework illustrates how
cultural legitimacy and adaptive governance
mechanisms interact to reconstruct food center
management. The structural relationships among
ecological pressures, embedded institutions,
systemic integration processes, and reconstructed
governance outcomes are presented in Figure 1.

SOCIAL—ECOLOGICAL SYSTEM (SES)

* Land & Water Resources

* Climate Variability

* Agricultural Production Systems

* Ecological Risks & Infrastructure Constraints

R
Governance Pressures & Adaptation Needs

b

INSTITUTIONAL EMBEDDEDNESS LAYER

* Customary Authority (Mosalaki)

* Farmer Groups & Social Networks

* Norms, Trust & Legitimacy

* Market Practices & Informal Institutions

Systemic Integration Mechanism

SOFT SYSTEMS METHODOLOGY (SSM PROCESS)

= Rich Picture (Problem Mapping)

e CATWOE (Stakeholder Worldviews)

= Root Definition (Transformation Logic)

e Conceptual Modeling

 5E Validation (Efficacy, Efficiency, Effectiveness, Ethicality, Elegance)

) 2

RECONSTRUCTED FOOD CENTER MANACEMENT MODEL

1. Cultural Legitimacy & Governance Alignment

2. Adaptive Resource Coordination

3. Institutional Integration

4. Sustainable Agribusiness Management

[ Resilient & Sustainable Regional Food System ]

Figure 1. Conceptual Framework integrating Social ~Ecological Syste; (SES), Institutional Embeddeness, and Soft Systems
Methodology (SSM) for reconstructing food center management

Figure 1: Conceptual framework integrating Social-
Ecological Systems (SES), Institutional
Embeddedness, and Soft Systems Methodology
(SSM) for reconstructing food center management.

As illustrated in Figure 1, ecological pressures
originating from land, water, and climatic dynamics
generate governance adaptation needs within the food
system. These pressures interact with culturally
embedded institutional structures, including
customary authority, social networks, and trust-based
market relations. Soft Systems Methodology functions
as the systemic integration mechanism that translates
these interacting layers into a reconstructed food
center management model. The resulting framework
emphasizes cultural legitimacy, adaptive resource
coordination, institutional alignment, and sustainable
agribusiness management as core pillars of a resilient
regional food system.

4. METHODOLOGY
4.1 Research Design and Study Context

This study adopts a qualitative-dominant mixed-
methods design grounded in Soft Systems
Methodology (SSM). The selection of SSM is
theoretically aligned with the study’s objective to
reconstruct food center management within a
complex social-ecological system characterized by
ecological variability, institutional fragmentation,
and culturally embedded agrarian practices.

Unlike linear policy evaluation approaches, SSM
is particularly suited for complex governance
environments involving multiple stakeholders with
distinct worldviews. In this research, SSM serves as
the operational bridge integrating Social-Ecological
Systems  (SES)  theory and  institutional
embeddedness into a coherent reconstruction
process (see Figure 1).

The study was conducted in rice-producing areas
of Ende Regency, eastern Indonesia. The region
presents a dual governance landscape: formal
administrative institutions (agricultural agencies,
planning authorities, irrigation offices) coexist with
customary agrarian leadership structures that
influence  farming decisions and resource
management. This configuration provides an
analytically relevant setting for examining the
interaction between ecological pressures and
embedded institutional dynamics.

4.2 Data Collection and Sampling

Data collection combined primary and secondary
sources to capture both ecological and institutional
dimensions of food center management.

Primary data were obtained through semi-
structured interviews, focus group discussions
(FGDs), and field observations. Participants included
farmers, farmer group leaders, agricultural officers,
irrigation managers, market actors, and customary
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leaders. Purposive sampling was employed to ensure
representation of actors central to both formal
governance and culturally embedded decision-
making processes.

Secondary data included agricultural production
statistics, land-use records, irrigation infrastructure
data, regional planning documents, and food

security reports. These sources enabled triangulation
and contextual validation of qualitative findings.

4.3 Analytical Framework and SSM Procedure

To ensure analytical clarity, the study
operationalizes SES and institutional embeddedness
through explicit constructs summarized in Table 1.

Table 1: Operationalization of Analytical Constructs.

Theoretical Lens Analytical Construct

Operational Indicators

Social-Ecological Systems Resource Stress

Irrigation variability, land suitability constraints, seasonal fluctuations

Social-Ecological Systems Adaptive Capacity

Institutional coordination, farmer responses to ecological variability

Social-Ecological Systems | Governance Fragmentation

Overlapping mandates, strategy incoherence, weak inter-agency alignment

Institutional Embeddedness Cultural Legitimacy

Alignment between formal regulations and customary authority

Institutional Embeddedness | Normative Compliance

Innovation adoption, adherence to collective agreements

Institutional Embeddedness Trust-Based Exchange

Pricing transparency, informal market practices, collective resource

management

These constructs guided thematic coding and
interpretation throughout the SSM process.

The SSM procedure followed five structured
stages:

1. exploration of the problem situation through rich
picture mapping;

2. stakeholder worldview analysis using CATWOE;

3. formulation of root definitions redefining food
center management transformation;

4. development of conceptual activity models
integrating cultural legitimacy and adaptive
governance; and

5. validation using the 5E framework (efficacy,
efficiency, effectiveness, ethicality, and elegance).
Through this process, SSM functioned not merely

as a diagnostic tool but as a systemic design

mechanism for reconstructing culture-embedded
food center governance.

4.4 Validity, Reflexivity, and Methodological
Limitations

Analytical rigor was ensured through
triangulation across interviews, FGDs, field
observations, and documentary data. Data saturation
was considered achieved when recurring themes
related to ecological constraints, governance
fragmentation, and cultural legitimacy consistently
emerged across stakeholder groups.

Divergent stakeholder perspectives were analyzed
comparatively to preserve institutional plurality rather

than being aggregated into uniform conclusions.

Given the culturally embedded nature of the
governance system studied, reflexivity was
maintained throughout data collection and analysis.
Care was taken to avoid privileging formal
institutional narratives over customary perspectives.
Reflexive memos documented interpretive decisions
and potential positional bias.

This study has several limitations. First, SSM is
interpretive and context-specific; findings emphasize
analytical ~ depth  rather = than  statistical
generalizability.  Second, cultural legitimacy
assessment relies on qualitative interpretation of
stakeholder narratives. Third, ecological variables
were analyzed within governance framing rather
than through quantitative environmental modeling.

Despite these limitations, the integration of SES
constructs, embeddedness theory, and systemic
reconstruction provides strong internal validity and
conceptual coherence.

5. FINDINGS

5.1 Structural Production Deficit and Ecological
Constraints (SES Dimension)

Empirical evidence indicates a persistent
structural gap between rice production capacity and
regional food demand in Ende Regency. Despite
moderate increases in productivity between 2021 and
2023, total rice output remains significantly below
estimated consumption needs.

Table 2: Rice Production and Food Demand Gap in Ende Regency.

Year Harvest Area (ha) Rice Production (ton) Estimated Regional Demand (ton) Structural Balance
2021 4,479 9,184.67 30,549.74 Deficit
2022 4,604 11,398.26 >30,000 Deficit
2023 4,558 11,154.96 >30,000 Deficit

(Data derived from regional agricultural statistics)
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Although productivity improved in 2022, the
increase did not structurally alter the production-
demand imbalance. From a Social-Ecological
Systems (SES) perspective, this deficit reflects
constrained adaptive capacity under existing land-
use patterns, irrigation limitations, and seasonal
variability.

Importantly, field observations reveal that
irrigation infrastructure design does not consistently
align with water source elevation and seasonal flows.
This indicates not only technical inefficiency but also
governance failure in resource coordination.

The production deficit is not merely a function of
limited land area; it represents a systemic misalignment
between ecological capacity and governance
responsiveness. The SES layer demonstrates that
resource constraints are structurally embedded within
institutional fragmentation.

5.2 Governance Fragmentation and Strategic
Incoherence

Stakeholder responses reveal a paradox: while
development activities are widely acknowledged,
formal strategic coordination remains weak.

Table 3: Stakeholder Perceptions of Food Center Governance Readiness.

Governance Dimension Affirmative Response (%) Negative Response (%)
Ongoing Development Activities 69.45 30.55
Existence of Formal Strategy 14.44 85.56
Alignment with National Policy 10 90
Adequacy of Infrastructure <50 >50

(Data interpreted from stakeholder responses)

While nearly 70% of respondents acknowledge
active development efforts, over 85% report the
absence of a formal integrated strategy. Furthermore,
90% indicate weak alignment with national
agricultural policy frameworks.

This divergence suggests governance
fragmentation rather than policy absence.
Administrative initiatives exist, but they lack
systemic integration.

Governance in Ende operates as a set of parallel

interventions rather than a coherent food center
management system. The absence of strategic
integration reduces the adaptive capacity of the SES
and prevents coordinated ecological response.

5.3 Cultural Embeddedness and Legitimacy
Mechanisms

Beyond ecological constraints, findings reveal that
institutional embeddedness plays a decisive role in
shaping governance outcomes.

Table 4: Embedded Governance Mechanisms Identified.

Embedded Mechanism

Empirical Observation

Governance Implication

Customary Authority

Local leaders (mosalaki) involved in decision-making

Cultural gatekeeping function

Seed Preference

Reluctance toward certified superior varieties

Legitimacy misalignment

Informal Pre-Harvest Sales (Ijon)

Trust-based transactions persist

Income instability & market opacity

Collective Water Norms

Informal water-sharing practices

Latent coordination capacity

The involvement of customary leaders indicates
that governance legitimacy is mediated through
cultural structures. Meanwhile, reluctance to adopt
certified seed varieties reflects normative resistance
rather than purely economic calculation.

The persistence of informal pre-harvest sales
(“ijon”) demonstrates that trust-based exchange
systems coexist with formal market mechanisms.
While these practices reduce transaction uncertainty,
they undermine income stability and weaken
agribusiness integration.

Embedded institutions function as parallel
governance  systems. Formal food center
management cannot achieve compliance or

innovation diffusion without cultural legitimation.
Embeddedness operates as a structural determinant
of governance effectiveness.

5.4 Systemic Misalignment Between SES and
Embedded Institutions

The findings reveal a dual-layer governance gap:

SES Domain Embedded Institutional Domain

Observed Misalignment

Irrigation planning Customary land-water norms

Infrastructure not aligned with local ecological knowledge

Seed certification policy Cultural seed preference

Low adoption of superior varieties

Agribusiness orientation Subsistence logic & trust networks

Limited formal market integration

Ecological planning decisions appear
disconnected from culturally embedded land-use

logic. For example, irrigation systems were
constructed without fully integrating local water-
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sharing norms, resulting in inefficiencies during dry
seasons.

Similarly, agribusiness modernization efforts
encounter normative resistance when they conflict
with established social exchange systems.

The central governance challenge is not
technological  insufficiency = but  institutional
misalignment. SES pressures and embedded cultural
systems operate in parallel rather than in coordination.

5.5 Toward Reconstruction: Identifying

Leverage Points

Through the SSM process, reconstruction leverage
points were identified in three areas:

1. Institutional realignment integrating customary
authority into formal planning.

2. Transparent pricing mechanisms to reduce
dependence on informal pre-harvest sales.

3. Ecological adaptation through improved
irrigation alignment and integrated farming
systems.

Stakeholder responses indicate high awareness of
the benefits of designated food center areas (83.89%)
but limited implementation coherence.

Reconstruction requires shifting from production
expansion to governance integration. Sustainable
agricultural culture must transition from contextual
influence to structural governance component.

6. RECONSTRUCTED MODEL AND
THEORETICAL IMPLICATIONS (FINAL
VERSION)

6.1 From Production-Centered Management to
Culture-Embedded Governance

The findings demonstrate that the primary
limitation of food center management in Ende
Regency does not lie solely in production capacity,
but in systemic misalighment between ecological
constraints and culturally embedded institutional
structures (Yustikasari, 2025). While development
initiatives are present, strategic integration and
cultural  legitimation  remain  insufficiently
institutionalized.

Based on the Soft Systems Methodology (SSM)
reconstruction process, this study proposes a shift
from a production-expansion paradigm toward a
culture-embedded systemic governance model
(Yulista, 2025). In this model, sustainable agricultural
culture is repositioned from a contextual factor to a
structural governance component.

The reconstruction addresses three core gaps
identified in the findings:

1. Ecological misalignment between
systems and land-water realities

irrigation

2. Institutional fragmentation across governance
actors

3. Legitimacy deficits between formal policy and
embedded agrarian norms

6.2 The Culture-Embedded Food Center
Management Model

The reconstructed model consists of four

interdependent governance pillars:
Pillar 1: Cultural Legitimacy

Customary authority and agrarian norms are
formally integrated into decision-making processes
to enhance compliance and collective coordination.

Pillar 2: Adaptive Resource Coordination

Irrigation, land-use planning, and agricultural
diversification are aligned with ecological variability
and local knowledge systems.

Pillar 3: Institutional Alignment

Strategic synchronization between agricultural
agencies, planning institutions, and local governance
bodies ensures coherence in implementation.

Pillar 4: Transparent and Sustainable Agribusiness
Integration

Pricing transparency, cooperative mechanisms,
and seed governance are redesigned to reduce
informal dependency while preserving trust-based
relationships (Sulastri, 2025).

To synthesize these interdependent pillars into a
coherent governance architecture, the reconstructed
model is visually represented in Figure 2.

- CULTURAL LEGITIMACY - {

( Customary Authority & Agrarian Norms

INSTITUTIONAL ALIGNMENT
Strategic Coordination Across Agencies \

ADAPTIVE RESOURCE COORDINATION
SES-Based Ecological Integration Transparent Markets & Seed Governance
RESILIENT REGIONAL FOOD SYSTEM
Sustainability + Legitimacy + Adaptive Governance
Figure 2: Culture-Embedded Food Center
Management Model.

As illustrated in Figure 2, cultural legitimacy
forms the foundational governance layer enabling
institutional alignment and adaptive coordination.
These interactions collectively strengthen sustainable
agribusiness integration and enhance food system
resilience (Sukmawati, 2025). The model therefore
emphasizes structural integration rather than
incremental administrative reform.
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6.3 Mechanism of Systemic Transformation

The reconstruction process reveals a clear causal
sequence underlying the governance challenges of
the regional food system (Satory, 2025). Ecological
pressures —manifested in irrigation variability, land
constraints, and seasonal fluctuations — contribute to
governance fragmentation across institutions
(Nismawati, 2025). This fragmentation, in turn,
generates legitimacy deficits, as formal policies fail to
align with culturally embedded agrarian norms. The
resulting institutional misalignment weakens
coordination, reduces compliance, and limits
adaptive capacity within the food center system.

The proposed reconstruction intervenes by
integrating cultural legitimacy into governance
structures, strengthening adaptive coordination
mechanisms, and synchronizing institutional
strategies across administrative levels (Indra
Martadinata, 2025). Through cultural integration and
strategic  institutional alignment, governance
coherence can be restored. This coherence enhances
the resilience of the regional food system by aligning
ecological adaptation with socially embedded
legitimacy structures. Consequently, the reform

emphasis  shifts away from technological
intensification alone and toward the redesign of
governance architecture as the primary pathway to
sustainable food system transformation.

6.4 Theoretical Contributions

This study advances three major theoretical
contributions.

First, it reconceptualizes agrarian culture as
governance infrastructure rather than contextual
background. Cultural legitimacy is shown to
influence compliance, coordination, and adaptive
capacity.

Second, it bridges Social-Ecological Systems
theory with institutional embeddedness by
demonstrating how ecological resilience and social
legitimacy interact within food center governance.

Third, it extends Soft Systems Methodology from
diagnostic inquiry toward structured systemic
reconstruction in agrarian governance contexts.

To clarify the theoretical advancement offered by
this study, Table 5 contrasts conventional food center
management approaches with the reconstructed
culture-embedded model.

Table 5: Comparative Governance Logic: Conventional vs. Reconstructed Model.

Dimension Conventional Food Center Model

Culture-Embedded Reconstructed Model

Governance Orientation Production-centered

Culture-embedded systemic governance

Legitimacy Source Administrative mandate

Cultural and institutional alignment

Ecological Response Infrastructure expansion

Adaptive coordination within SES

Institutional Structure Fragmented agency-based

Integrated multi-layer governance

Market Mechanism Formal aggregation focus Transparent integration of formal and trust-based systems
Sustainability Logic Output growth Resilience + legitimacy-based sustainability
The reconstructed model extends existing 7. DISCUSSION

governance frameworks by integrating cultural
legitimacy and adaptive ecological coordination into
the structural core of food center management.
Rather than optimizing production within
fragmented institutions, it restructures governance
relationships to enhance both sustainability and
systemic coherence.

6.5 Transferability Beyond Ende

Although grounded in empirical evidence from
Ende Regency, the model offers broader applicability
for agrarian regions characterized by:
¢ Dual governance systems (formal and customary)
¢ Ecological vulnerability
¢ Informal market dominance
e Institutional fragmentation

The transferable principle lies not in cultural specificity
but in governance integration logic: sustainable food
systems require alignment between ecological adaptation
and embedded institutional legitimacy.

7.1 Reframing Food Center Governance Beyond
Production Intensification

This study demonstrates that food center
management in agrarian regions cannot be
sustainably strengthened through production

intensification alone (Uyun et al., 2024). While
conventional governance frameworks emphasize
infrastructure expansion, input provision, and yield
improvement, the findings from Ende Regency
reveal that structural deficits emerge primarily from
governance misalignment rather than absolute
production scarcity.

The persistent production-demand gap identified
in the findings is not simply a matter of land
limitation but reflects insufficient adaptive
coordination within the Social-Ecological System
(SES). Irrigation variability, seasonal constraints, and
infrastructure misalignment illustrate how ecological
pressures require governance responses that are
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dynamic rather than static (Lestari & Suyanto, 2024).
This supports resilience-oriented SES scholarship,
which argues that sustainability depends on
adaptive governance rather than linear growth
strategies.

The reconstructed model therefore shifts the
analytical focus from output maximization to
governance coherence, positioning resilience as the
core performance indicator of food center systems.

7.2 Cultural Legitimacy as a Structural

Governance Mechanism

A central contribution of this study is the
reconceptualization of agrarian culture as
governance infrastructure (Arimbawa et al., 2024).
Existing food center literature frequently
acknowledges local knowledge but rarely integrates
cultural legitimacy into formal governance design.

The findings reveal that customary authority
structures and embedded agrarian norms influence
innovation adoption, irrigation practices, and market
participation (Kurniawati et al., 2021). Resistance to
certified seed varieties and the persistence of trust-
based pre-harvest transactions demonstrate that
institutional compliance is mediated through
culturally embedded legitimacy mechanisms.

This aligns with institutional embeddedness
theory, which emphasizes that economic behavior is
rooted in social relations and normative structures
(L. Handayani, 2025). However, this study extends
embeddedness theory by operationalizing it within a
systemic governance reconstruction framework.
Rather than treating embeddedness as a descriptive
sociological condition, the model leverages it as an
institutional design principle.

Thus, cultural legitimacy becomes a mechanism
for reducing transaction uncertainty, strengthening
collective action, and enhancing long-term policy
compliance.

7.3 Bridging SES and Embeddedness: Toward
Integrated Governance Logic

The integration of SES and embeddedness
provides a novel analytical lens for food center
governance (Haryati et al, 2024). SES explains
ecological resilience and adaptive capacity, while
embeddedness explains legitimacy and compliance
(Ade Sitorus, 2025). The reconstructed model
demonstrates that sustainability emerges from the
interaction of these domains.

In many agrarian governance systems, ecological
planning and institutional legitimacy operate in
parallel rather than in coordination (Eddy et al.,
2025). The findings show that irrigation

infrastructure planning, seed policy implementation,
and agribusiness modernization efforts lack
systematic alignment with culturally embedded
authority structures.

The culture-embedded model proposed here

integrates:

e Adaptive  ecological = coordination  (SES
dimension)

e Institutional alignment (administrative
dimension)

e Cultural legitimacy (embeddedness dimension)
This multi-layered integration strengthens

governance coherence and reduces systemic

fragmentation.

7.4 Extending Soft Systems Methodology in
Agrarian Governance Research

Soft Systems Methodology (SSM) is often used as
a participatory diagnostic tool (Kuntyastuti et al.,
2020). This study extends its application by
employing SSM as a structured reconstruction
mechanism for governance architecture.

By integrating SES constructs and embeddedness
mechanisms within the SSM process, the study
demonstrates how systemic modeling can bridge
ecological variability and institutional plurality
(Darma et al., 2025). The 5E validation framework
further strengthens analytical rigor by ensuring that
reconstruction  addresses efficacy, efficiency,
effectiveness, ethicality, and systemic coherence.

This methodological integration contributes to
governance research by offering a replicable
approach for analyzing culturally embedded food
systems in other developing contexts.

The reconstructed model has several implications
for regional food governance:

1. Formal Recognition of Customary Authority

Integrating culturally embedded leadership into
formal planning enhances legitimacy and
compliance.

2. Adaptive Irrigation Governance

Infrastructure  planning must align with
ecological variability and local water-sharing norms.
3. Transparent Market Integration

Reforming pricing mechanisms while preserving
trust networks can reduce informal dependency
without disrupting social cohesion.

4. Strategic Institutional Synchronization

Agricultural agencies, planning institutions, and
irrigation bodies must operate within a wunified
governance framework rather than parallel mandates.

Policy reform should therefore prioritize
governance integration rather than isolated program
expansion.
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The governance-culture tension observed in Ende
is not unique. Many agrarian regions in the Global
South exhibit dual governance systems in which
formal administrative institutions coexist with
customary or informal structures.

The transferable insight of this study lies in
governance integration logic rather than cultural
specificity (Syahidah et al., 2025). Sustainable food
systems require alignment between ecological
adaptation and embedded institutional legitimacy
(Junaidi et al, 2024). Without such alignment,
technocratic reforms risk generating implementation
gaps and low compliance.

While the study offers a robust systemic
reconstruction model, several limitations remain.
The interpretive nature of SSM limits statistical
generalization. Future research may combine
systemic reconstruction with quantitative modeling
of ecological variables or comparative multi-region
analysis to test transferability.

Additionally, longitudinal research could assess
how  culture-embedded governance reforms
influence long-term resilience outcomes.

8. CONCLUSION

This study demonstrates that the sustainability of
regional food center management depends not merely
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on production expansion or infrastructural investment,
but on the structural integration of ecological
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structured reconstruction framework. Although
empirically grounded in Ende, the model’s
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