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Abstract

Children exposed to violence require a comprehensive, multidisciplinary support network 
operating within a well-coordinated child protection system. The effectiveness of such 
systems depends fundamentally on strong intersectoral collaboration and high-quality 
relationships among professionals from different sectors. Enhancing system performance 
therefore requires systematic identification and mitigation of management barriers that 
hinder coordinated action. This study proposes a Multi-Criteria Decision Analysis (MCDA) 
model to identify, analyze, and prioritize management barriers within child protection 
networks through an integrated MCDA framework for complex systems. The Fuzzy Delphi 
Method (FDM) was used to screen the most relevant barriers, swing weighting was used 
to elicit the relative importance of the retained barriers, the Analytic Hierarchy Process 
(AHP), applied in its absolute measurement mode, was used to derive priorities for the 
predefined performance levels and support the sector-specific evaluation of three candidate 
decision alternatives, and Social Network Analysis (SNA) degree centrality was used 
to weight the judgments of the four participating experts (one per network sector) in 
the final aggregation. The proposed approach was implemented in the Child Protection 
Network of a medium-sized Brazilian municipality. The results show that the Unified 
Information System alternative achieved the highest overall priority (w = 0.3525), closely 
followed by the Creation of an Intersectoral Management Group (0.3450) and Continuous 
Training for Network Professionals (0.3025); given the narrow margin (approximately 
0.0075) between the two top-ranked alternatives, this prioritization should be interpreted 
as an indicative rather than a definitive ranking. More broadly, the results demonstrate 
that (i) the proposed framework was successfully applied, providing a structured and 
transparent process for identifying and prioritizing critical management barriers, and 
(ii) the resulting prioritization supports decision-makers and practitioners in allocating 
resources more effectively, strengthening intersectoral coordination, and improving services 
for children and adolescents exposed to violence.

Keywords: multi-criteria decision making; violence against children and adolescents; 
barriers analysis

1. Introduction
In Brazil, with the promulgation of the Child and Adolescent Statute (ECA), Law No. 

8069, of 1990, efforts have been made to overcome the “Doctrine of the Irregular Situation,” 
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which was rooted in the moral logic of family abandonment and had been in effect since 
1929. The Statute stipulates that children and adolescents are holders of all fundamental 
rights also guaranteed to the general population. However, they are also guaranteed specific 
rights due to their status as developing individuals. Their integral development is promoted 
through public policies that ensure this development as an absolute priority [1]. Among 
the challenges affecting the implementation of the integral protection doctrine are acts of 
violence and the wide variability in the forms of child abuse.

According to Petersen, Joseph, and Feit [2], child abuse can be understood as adverse 
experiences capable of threatening the biopsychosocial and emotional integrity of children 
and adolescents. In most cases, such harmful stimuli are produced precisely by those who 
should provide protection, care, and emotional regulation [3]. Caregivers, who should 
ideally act as stress buffers and biological co-regulators, turn into sources of fear, insecurity, 
and suffering. Unsurprisingly, most episodes of violence occur within relationships of trust 
and close proximity, with perpetrators frequently being family members, neighbors, or 
individuals known to the victim [3].

Among the different forms of abuse, sexual abuse stands out due to its long-lasting 
effects on human development [4]. It involves engaging children and adolescents in sexual 
activities that they do not fully understand, lack the capacity to consent to, or for which 
they do not have adequate developmental maturity [4,5]. Characterized by asymmetrical 
relationships of power, trust, or authority, sexual abuse constitutes a potentially traumatic 
experience. Its repercussions affect cognitive, emotional, behavioral, and neurobiological 
domains, disrupting stress response mechanisms [2,6]. More than a physical assault, it 
represents a violation of sexual and reproductive rights, reducing the victim to an object for 
the perpetrator’s satisfaction and denying them autonomy and dignity [7].

From a didactic standpoint, this type of violence can be divided into practices with or 
without physical contact. Forms involving bodily contact encompass touching genitalia, 
masturbation, oral sex, and attempted or completed penetration. Within the Brazilian 
legal framework, these practices are legally addressed by the Statute of the Child and 
Adolescent [8] and the Penal Code, especially following the amendments introduced by 
Law No. 12015/2009. It is worth noting that acts often normalized in daily life, such as 
forced kissing or invasive bodily touching with a sexual connotation, also constitute forms 
of sexual violence recognized under Brazilian law [2,9]. On the other hand, the absence 
of physical contact does not diminish the severity of the abuse. Evidence shows that non-
contact practices such as verbal sexual abuse, exhibitionism, voyeurism, and exposure to 
pornographic materials are equally harmful. Both modalities, regardless of physical contact, 
produce profound and long-term impacts on self-esteem, body perception, the development 
of sexuality, and the future interpersonal relationships of the victims [9–11].

As discussed above, addressing such a complex and multifaceted phenomenon de-
mands collaboration among different sectors, involving professionals from multiple disci-
plines [11,12]. Adopting an intersectoral perspective corroborates the doctrine of integral 
protection set forth by the Statute of the Child and Adolescent, thereby operationalizing the 
principle of absolute priority. Comprehensive protection for victims of violence requires 
collaboration between different sectors comprising professionals from diverse backgrounds. 
In Brazil, this work is facilitated by the formation of Child Protection Networks (CPNs) [13]. 
The network-based approach aims to integrate and improve communication among the 
participating sectors. As more sectors join the protection network, the services offered 
become more extensive and diverse [14].

In Brazil, discussions regarding the effectiveness of protection networks reveal several 
critical challenges, namely: failures in the case-notification process, which hinder problem 
analysis and impair the referral of victims to the most appropriate sectors [15,16]; a lack of 
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intersectoral collaboration and clear communication among all sectors within the network; 
the absence of consolidated workflows, leading to subjective and non-standardized referrals 
between sectors [17]; and high professional turnover, which disrupts the uniformity of 
methods and results in inconsistent practices [18]. In addition to these issues, many profes-
sionals are familiar with the protection network to which they belong but report difficulties 
and a lack of insight regarding the actual effectiveness of the system [14,19].

Selecting interventions to improve the effectiveness of child protection networks is a 
complex decision problem because multiple sectors must evaluate organizational, human, 
and infrastructural barriers from different institutional perspectives. These judgments 
may be uncertain, and the relative importance assigned to barriers and interventions may 
vary across actors. Multi-Criteria Decision Analysis (MCDA) is therefore appropriate 
for structuring this type of problem because it allows heterogeneous criteria and expert 
judgments to be organized within a transparent decision-support process.

Among MCDA methods, the Analytic Hierarchy Process (AHP) is one of the most 
widely studied and applied approaches [20,21]. Its main strengths include the hierarchical 
structuring of complex problems, the use of pairwise comparisons to elicit relative prior-
ities, and the assessment of judgment consistency [22]. Methodological extensions and 
hybridizations have been developed to address limitations of stand-alone AHP and to incor-
porate uncertainty, interdependence, and complementary sources of information [22–26]. 
Examples include integrations of AHP with fuzzy set theory, mathematical programming, 
Data Envelopment Analysis (DEA), TOPSIS, Quality Function Deployment (QFD), and 
other decision-support techniques [26].

Hybrid approaches are particularly relevant to barrier analysis because different meth-
ods can be assigned distinct functions within the same decision process. In FDM–AHP 
approaches, the Fuzzy Delphi Method (FDM) is typically used to screen or validate an 
initial set of criteria under uncertainty, after which AHP is used to structure and prioritize 
the retained criteria; Bouzon et al. [27], for example, used FDM and AHP to identify and 
analyze reverse-logistics barriers. Other barrier-prioritization studies have combined AHP 
with DEMATEL (Decision Making Trial and Evaluation Laboratory) to address interde-
pendencies [28], fuzzy logic with AHP to represent imprecise judgments [29,30], or have 
employed Graph Theory, TOPSIS, and Delphi-based procedures [31–34]. These studies 
demonstrate the value of methodological integration, but they also show that the analytical 
role assigned to each component must be explicitly defined.

From this functional perspective, FDM–AHP, FDM–SNA, and AHP–SNA integra-
tions address different parts of a multi-stakeholder decision problem. FDM–AHP links 
uncertainty-aware expert screening to hierarchical prioritization, but it does not by itself 
account for the structural position of the participating actors. An FDM–SNA configura-
tion can connect consensus-based screening with the relational structure of a network, 
but without an AHP component it does not provide the same hierarchical weighting and 
performance-level evaluation used here. Conversely, an AHP–SNA configuration can relate 
multicriteria priorities to the network positions of stakeholders, while omitting the FDM 
stage used to refine the initial set of barriers under uncertainty. In SNA, relational measures 
such as degree centrality provide information about actors’ structural positions and patterns 
of interaction [35], which is analytically distinct from the criterion-priority information 
generated by AHP.

The approach proposed in this study differs from these pairwise integrations by as-
signing a specific and sequential role to all four analytical components. First, FDM is used 
to refine the literature-derived set of management barriers and retain those considered 
relevant to the local child protection network. Second, swing weighting is used to elicit 
the relative importance of the retained barriers. Third, AHP in its absolute measurement 
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mode is used to derive priorities for the predefined performance levels and support the 
sector-specific evaluation of the intervention alternatives. Fourth, SNA degree centrality is 
used not to rank the barriers themselves, but to derive actor-level weights that are applied 
to the sector-specific evaluations in the final aggregation. Thus, the methodological contri-
bution is not a new MCDA method, nor merely the juxtaposition of FDM, swing weighting, 
AHP, and SNA, but an integrated decision-support architecture in which uncertainty-based 
screening, barrier-importance elicitation, multicriteria evaluation, and network-based actor 
weighting perform complementary functions within a single analytical chain.

This integration is particularly relevant to child protection networks because their ef-
fectiveness depends simultaneously on the barriers affecting service delivery, the priorities 
assigned to possible interventions, and the relational positions of the sectors responsible for 
coordinated action. The framework therefore seeks to improve the operationalization of 
expert judgments while preserving sector-specific perspectives. To illustrate its applicabil-
ity, the framework was implemented in the Child Protection Network of a medium-sized 
municipality in the state of São Paulo, Brazil. The case study was used to identify and prior-
itize locally relevant management barriers and to compare three intervention alternatives 
for improving network performance. Accordingly, the study contributes an adapted and 
reproducible decision-support framework for a complex multi-stakeholder public-service 
setting, while recognizing that the individual methods integrated in the framework are 
established techniques.

2. Proposed Approaches
The proposed methodology is organized as a sequential integrated decision-support 

framework in which the Fuzzy Delphi Method (FDM), swing weighting, the Analytic 
Hierarchy Process (AHP), and Social Network Analysis (SNA) perform distinct but comple-
mentary functions. Figure 1 summarizes this analytical chain. The framework does not treat 
these analytical components as interchangeable: each addresses a different source of com-
plexity in the decision problem and produces information required by a subsequent stage.

Figure 1. Proposed Integrated MCDA Framework. Source: Elaborated by the authors.

Stage 1—FDM: uncertainty-aware screening of management barriers. The starting 
point is the set of candidate barriers identified from the literature. Experts assess the 
relevance of these barriers to the local child protection network using linguistic judgments 
represented by Triangular Fuzzy Numbers (TFNs). The FDM aggregates these judgments, 
converts the fuzzy evaluations into crisp values, and applies the acceptance threshold to 
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determine which barriers are retained. Thus, the role of FDM is restricted to screening and 
refining the initial set of criteria under uncertainty; it does not determine the final ranking 
of the intervention alternatives.

Stage 2—swing weighting and AHP absolute measurement: barrier weighting and 
performance-level evaluation. The barriers retained by FDM become the criteria of the mul-
ticriteria model. Their relative importance is elicited separately through swing weighting. 
AHP in its absolute measurement mode is then used to derive priorities for the predefined 
performance levels and support the sector-specific evaluation of the intervention alternatives. 
Explicit performance levels are defined for each retained barrier and anchored by Good and 
Neutral reference points. Pairwise comparisons are used to derive the local performance-
level priorities and to check judgment consistency. The intervention alternatives are sub-
sequently assigned to these performance levels, generating a sector-specific priority for 
each alternative. Accordingly, swing weighting provides the barrier-importance weights, 
whereas AHP provides the performance-level evaluation component of the framework.

Stage 3—SNA: actor weighting. SNA is applied to the relationships among the par-
ticipating sectors rather than to the barriers or alternatives. Weighted degree centrality 
captures the structural position of each sector in the child protection network on the basis 
of incoming and outgoing information-exchange relationships. The resulting centrality 
scores are normalized to obtain actor weights. Therefore, SNA does not replace the AHP 
priorities; instead, it provides an additional relational weighting layer that determines the 
contribution of each sector-specific evaluation to the collective result.

Stage 4—final aggregation. The sector-specific alternative priorities generated through 
the swing-weighting and AHP evaluation stage are combined using the normalized SNA 
actor weights. The final score of each alternative therefore reflects two analytically distinct 
dimensions: its multicriteria performance within each sector and the structural weight 
assigned to that sector in the protection network. This FDM → swing weighting → AHP →
SNA sequence differentiates the proposed framework from pairwise hybrid approaches: 
FDM–AHP does not, by itself, incorporate network-based actor weighting; FDM–SNA does 
not provide the AHP-based performance-level evaluation used here; and AHP–SNA does 
not include the fuzzy screening stage used to refine the literature-derived barriers before 
multicriteria evaluation. Swing weighting adds a distinct elicitation step for the relative 
importance of the retained barriers rather than being treated as a numerical conversion into 
AHP priorities.

Accordingly, the methodological contribution of this study lies in the role-specific 
and sequential integration of established techniques rather than in the development of a 
new MCDA method. The analytical workflow is explicitly structured as follows: candidate 
barriers identified from the literature are screened using the FDM; the retained barriers are 
weighted through swing weighting; AHP absolute measurement is then used to derive the 
priorities of the performance levels and evaluate the alternatives within each sector; SNA is 
subsequently applied to derive normalized actor weights; and, finally, the sector-specific 
alternative priorities are aggregated using the SNA-derived actor weights to obtain the 
collective ranking. The following subsections describe each methodological component in 
the same sequence in which it is applied in the proposed decision-support framework.

2.1. Selecting Barriers in Child Protection Networks
Function of FDM in the integrated framework: FDM constitutes the screening stage 

of the analytical chain. Its purpose is to reduce the literature-derived set of candidate 
management barriers to those considered sufficiently relevant by the participating experts 
in the specific municipal context. The output of this stage is therefore a retained set of 
barriers, which becomes the set of criteria subsequently modeled with AHP.
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The Fuzzy Delphi Method is used to structure and aggregate uncertain expert judg-
ments during the screening of variables relevant to the problem under investigation [27]. 
In the present framework, this function is deliberately separated from the subsequent AHP 
weighting and alternative-evaluation stage.

Table 1 presents the linguistic variables and their corresponding Triangular Fuzzy 
Numbers (TFNs). For each barrier 𝑖, expert 𝑘 assigns a TFN 𝑥𝑖𝑘 = (𝑙𝑖𝑘, 𝑚𝑖𝑘, ℎ𝑖𝑘), where 𝑙𝑖𝑘, 𝑚𝑖𝑘, 
and ℎ𝑖𝑘 denote the lower, modal, and upper values of the linguistic judgment, respectively. 
Following the FDM aggregation procedure adopted in this study, the individual judgments 
for each barrier are combined into an aggregated TFN 𝐴𝑖 = (𝐿𝑖, 𝑀𝑖, 𝐻𝑖), where

𝐿𝑖 = min
𝑘

(𝑙𝑖𝑘), 𝑀𝑖 = (


𝐾
∏
𝑘=1

𝑚𝑖𝑘
)


1/𝐾

, 𝐻𝑖 = max
𝑘

(ℎ𝑖𝑘), (1)

and K denotes the number of experts. Thus, the geometric mean is applied to the modal 
component, whereas the lower and upper bounds preserve the collective range of the 
experts’ fuzzy judgments. These three components correspond to the aggregated TFN 
values reported in Table 1.

Table 1. Linguistic Variables and corresponding TFN.

Linguistic Variable
Triangular Fuzzy Number

l m h

Strongly disagree 0 0.1 0.3
Partially disagree 0.1 0.3 0.5

Neither agree nor disagree 0.3 0.5 0.7
Partially agree 0.5 0.7 0.9
Strongly agree 0.7 0.9 1

Source: Elaborated by the authors.

The aggregated TFN is subsequently defuzzified using the Center of Gravity
(COG) method: 

𝐶𝑖 =
𝐿𝑖 + 𝑀𝑖 + 𝐻𝑖

3 . (2)

The acceptance threshold 𝑉 is calculated as the arithmetic mean of the crisp scores 
obtained for all 𝐵 candidate barriers:

𝑉 =
1
𝐵

𝐵
∑
𝑖=1

𝐶𝑖. (3)

In the present application, 𝐵 = 14, and the crisp scores reported in Table 2 yield 
𝑉 = 0.550871 …, rounded to 0.5509. The decision rule is therefore defined as follows: barrier 
𝑖 is retained if 𝐶𝑖 ≥ 𝑉 and excluded if 𝐶𝑖 < 𝑉. This formulation makes the barrier-screening 
procedure directly reproducible from the values reported in Table 2.

• Selection rule: retain barrier i if Ci ≥ V.
• Exclusion rule: barrier i is excluded if Ci  < V.

Defuzzification therefore converts the aggregated fuzzy evaluations into comparable 
crisp scores. The COG expression used here is applied directly to each aggregated triangular 
fuzzy number and is consistent with the values shown in Table 2. The threshold is data-
derived rather than externally imposed; consequently, its sensitivity should be considered 
when barriers have crisp scores close to V.
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Table 2. Crisp Number of barriers.

Barriers Value Added Crisp Number

M1 0.1000 0.5544 1.0000 0.5515
M2 0.1000 0.6422 1.0000 0.5807
M3 0.0000 0.4583 1.0000 0.4861
M4 0.0000 0.3956 0.9000 0.4319
M5 0.1000 0.6031 1.0000 0.5677
M6 0.1000 0.5544 1.0000 0.5515
HF1 0.5000 0.7937 1.0000 0.7646
HF2 0.5000 0.7937 1.0000 0.7646
HF3 0.0000 0.3482 0.9000 0.4161
HF4 0.0000 0.2817 0.9000 0.3939
HF5 0.0000 0.3708 1.0000 0.4569
I1 0.5000 0.7937 1.0000 0.7646
I2 0.0000 0.4880 1.0000 0.4960
I3 0.0000 0.4583 1.0000 0.4861

Source: Elaborated by the authors.

2.2. Absolute Measurement Mode of the AHP: Performance Levels and Pairwise Comparisons
Function of AHP in the integrated framework. Once FDM has identified the barriers 

to be retained, AHP absolute measurement is used to define and prioritize the performance 
levels associated with each retained barrier and to support the sector-specific evaluation of 
the intervention alternatives. Barrier-importance weights are elicited separately through 
the swing-weighting procedure described in Section 3.3. The AHP output used at this stage 
is therefore the set of local priorities for the predefined performance levels; these priorities 
are subsequently combined with the barrier weights when the alternatives are evaluated.

To operationalize the performance-level evaluation within the proposed framework, 
the absolute measurement mode of the Analytic Hierarchy Process (AHP) was adopted, 
following the procedure described by Saaty [36]. In this study, AHP absolute measurement 
is used specifically to derive local priorities for the predefined performance levels (D1–D4) 
associated with each retained barrier. These performance levels are compared pairwise using 
Saaty’s fundamental scale of relative importance (1–9), generating reciprocal judgment 
matrices from which local priorities are obtained. This procedure is analytically distinct 
from the elicitation of barrier-importance weights through swing weighting in Section 3.3.

Step 1: Definition of Performance Levels and Reference Points: For each selected 
barrier, a set of qualitative or quantitative performance levels is defined to represent different 
operational scenarios of the child protection network. Two reference points are established 
for each barrier: a Good level, representing a desirable operational state, and a Neutral level, 
representing a baseline or minimally acceptable state. These reference levels anchor the 
experts’ judgments and ensure comparability across barriers.

Step 2: Pairwise Comparison and Priority Derivation. For the performance levels 
associated with each retained barrier, the experts construct a positive reciprocal pairwise 
comparison matrix 𝐴 = [𝑎𝑖𝑗], where 𝑎𝑖𝑗 represents the relative importance of performance 
level 𝑖 over performance level 𝑗 according to Saaty’s 1–9 fundamental scale, 𝑎𝑗𝑖 = 1/𝑎𝑖𝑗, and 
𝑎𝑖𝑖 = 1 [36]. The priority vector 𝑤 is obtained from the principal right eigenvector:

𝐴𝑤 = 𝜆max𝑤 (4)

and normalized such that 

∑
𝑖

𝑤𝑖 = 1. (5)
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Judgment consistency is evaluated using

IC  = (λmax − n)/(n − 1) (6)

and
RC  = IC /IR (7)

where n is the order of the pairwise comparison matrix and IR  is Saaty’s random index. A 
consistency ratio of RC  < 0.10 is adopted as the acceptance criterion [36]. Each alternative 
is subsequently assigned to the performance level that best represents its expected impact 
on the corresponding barrier, and the local priority associated with that performance level 
is used as the alternative’s performance score for that barrier.

Clarification of judgment elicitation: The AHP pairwise comparisons described above 
apply to the performance levels (D1–D4), not to the barrier-importance weights in Section 3.3. 
Those barrier weights were elicited separately through the swing-weighting procedure 
described in Section 3.3. The retained study records do not document a numerical swing-
to-AHP conversion, and no numerical conversion between these weighting procedures 
is assumed.

2.3. Social Network Analysis: Degree Centrality for Actor Weighting
Function of SNA in the integrated framework. SNA is introduced after the sector-

specific AHP evaluations have been obtained. Its purpose is not to select barriers or to 
reassess the performance of alternatives, but to quantify the relative structural position 
of the participating sectors within the information-exchange network. Degree-centrality 
scores are therefore converted into normalized actor weights that are used only in the final 
aggregation stage.

Degree centrality is defined by the number of direct connections a node has within 
a network. The greater a node’s degree centrality, the more influential its position is 
within the network structure [35]. A node with high degree centrality occupies a strategic 
structural position that enables frequent interaction with other members and facilitates the 
mediation of communication flows. Consequently, degree centrality reflects both the level of 
involvement of a node and its potential to disseminate and receive information throughout 
the network. This interpretation of degree centrality and the structural relevance of highly 
connected actors is consistent with the Social Network Analysis perspective discussed by 
Borgatti and Li [35].

Because the child protection network was modeled as a directed and weighted network, 
the degree-based measure used in this study incorporates both incoming and outgoing ties. 
For each sector 𝑖, the weighted in-degree represents the aggregated intensity of incoming 
relationships, whereas the weighted out-degree represents the aggregated intensity of 
outgoing relationships. The total weighted degree measure used in the analysis was defined 
as the sum of these two components:

𝐶𝑤
𝐷(𝑖) = 𝐶𝑤

𝐷,𝑖𝑛(𝑖) + 𝐶𝑤
𝐷,𝑜𝑢𝑡(𝑖) (8)

where 𝐶𝑤
𝐷,in(𝑖) and 𝐶𝑤

𝐷,out(𝑖) denote the weighted in-degree and weighted out-degree of 
sector 𝑖, respectively. Accordingly, the values used in the subsequent analysis represent the 
combined intensity of incoming and outgoing relationships and should not be interpreted 
as the normalized weighted-degree measure ∑ 𝑗𝑤𝑖𝑗 /(𝑛 − 1). Because incoming and out-
going relationship intensities are aggregated, the resulting values are not bounded by the 
maximum value of 5 used in the individual relationship-intensity scale.
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The degree-based values were calculated using NetMiner 3 and subsequently nor-
malized across the participating sectors to derive the actor weights used in the final 
MCDA aggregation: 

𝑊𝑖 =
𝐶𝑤

𝐷(𝑖)
∑𝑛

𝑖=1 𝐶𝑤
𝐷(𝑖)

(9)

where 𝑊𝑖 is the normalized weight assigned to sector 𝑖. These normalized actor weights 
sum to 1 and are used to weight the corresponding sector-specific evaluations in the 
final aggregation.

To characterize the intensity of information exchange among sectors, the relationship 
scale adapted from Gonzalez-Urango and García-Melón [37] was used. Each directed 
relationship was evaluated on a five-point scale, ranging from 1 to 5, with higher values 
indicating more frequent information exchange:

1—there is practically no exchange of information with this sector;
2—little exchange of information with this sector;
3—moderate exchange of information with this sector;
4—frequent exchange of information with this sector;
5—a lot of exchange of information with this sector.

2.4. Final Aggregation of AHP Priorities Using SNA Actor Weights
The final aggregation is the point at which the outputs of the AHP and SNA stages are 

integrated. For each participating sector, AHP produces a priority score for each interven-
tion alternative based on the retained barriers and their performance levels. Independently, 
SNA produces a normalized actor weight from the sector’s weighted degree centrality. 
Equation (10) combines these two outputs: each sector-specific alternative score is multi-
plied by the corresponding SNA actor weight, and the weighted contributions are summed 
across sectors. The resulting global score is used to establish the final ranking of the inter-
vention alternatives. In this way, FDM determines which barriers enter the model, AHP 
determines how the alternatives perform with respect to those barriers within each sector, 
and SNA determines the relative contribution of each sector to the collective aggregation.

After the sector-specific AHP scores have been obtained and the SNA degree-based 
values have been normalized into actor weights, the collective priority of alternative 𝑎 is 
calculated as 

𝑃𝑎 =
𝑆

∑
𝑠=1

𝜔𝑠𝑝𝑎𝑠 (10)

where 𝑝𝑎𝑠 is the AHP priority of alternative 𝑎 for sector 𝑠, 𝜔𝑠 is the normalized SNA actor 
weight assigned to sector 𝑠, and ∑𝑆

𝑠=1 𝜔𝑠 = 1.
For example, using the values reported in the sector-specific scores and normalized 

actor weights reported in the Section 3, the collective priority of A2 is calculated as

𝑃𝐴2 = 0.3000(0.3623) + 0.2500(0.2878) + 0.2375(0.3881) + 0.2125(0.3752) = 0.3525

after rounding to four decimal places. Applying the same aggregation procedure yields 
𝑃𝐴1 = 0.3025 and 𝑃𝐴3 = 0.3450, resulting in the overall ranking 𝐴2 > 𝐴3 > 𝐴1. This explicit 
aggregation provides a transparent numerical audit trail linking the sector-specific AHP 
priorities and normalized SNA actor weights to the final collective ranking.
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𝑛1 𝑛2 𝑛3 … 𝑛𝑛
𝐴1
𝐴2
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⋮

𝐴𝑚

|











𝑤1 𝑤1 𝑤1 𝑤1
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𝑤1 𝑤2 𝑤3 ⋮ 𝑤𝑗

|











(11)

3. Results and Analysis
3.1. Contextualization: Protection Network for Child Victims of Violence

The proposed methodology was applied to prioritize interventions aimed at overcom-
ing the management barriers affecting the effectiveness of a child protection network for 
children and adolescents exposed to violence. The case study was conducted using data 
collected from the Child Protection Network of a medium-sized municipality in the state of 
São Paulo, Brazil. To implement the proposed framework, the following methodological 
steps were carried out with the participation of a panel of experts:
(i) An initial analysis of the barriers identified in the literature, followed by the application 

of the Fuzzy Delphi Method (FDM) to select the most relevant barriers;
(ii) The establishment of performance levels for the selected barriers, considering the 

specific context of a medium-sized municipality in the state of São Paulo, Brazil; and
(iii) The application of Multi-Criteria Decision-Making (MCDM) and Social Network Anal-

ysis (SNA) methods to prioritize the barriers and propose appropriate interventions.
The Scopus database was used to identify studies addressing child protection networks 

and systems for preventing and responding to violence against children and adolescents. 
The search strategy used five predefined Boolean combinations: (i) “violence against 
children” AND “protection network”; (ii) “violence against children” AND “protection 
system”; (iii) “violence against children” AND “child protection”; (iv) “violence against 
children” AND treatment; and (v) “violence against children” AND referrals. Because the 
purpose of this stage was to identify management barriers applicable to the Brazilian child 
protection context, the screening was restricted to studies addressing Brazil. The retained 
studies were examined for reported organizational, human-factor, and infrastructure barri-
ers affecting intersectoral child-protection practice; conceptually overlapping descriptions 
were consolidated into the barrier set reported in Table 3. This literature-identification stage 
was used to generate the candidate barrier set for subsequent expert screening by FDM, 
rather than to estimate a pooled effect or conduct a statistical meta-analysis.

Search-record transparency: The literature-identification stage was conducted as a tar-
geted search to generate candidate barriers for expert screening, rather than as a systematic 
review. The retained project records document the database, the five Boolean combina-
tions, the restriction to the Brazilian context, and the barrier-extraction procedure reported 
above. However, they do not preserve a complete systematic-review audit trail containing 
the exact execution date, field-specific Scopus syntax, or numerical counts for identifica-
tion, duplicate removal, screening, exclusion, and final inclusion. Because these details 
cannot be reconstructed reliably from the available records, they are not retrospectively 
inferred here. This limitation should be considered when assessing the reproducibility of 
the literature-identification stage.

The search was restricted to studies conducted in Brazil for three main reasons: (i) the 
country’s distinct legal framework and terminology; (ii) the specific concept of child protec-
tion networks/systems established within the Brazilian context by the Child and Adolescent 
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Statute (ECA) [8]; and (iii) the high incidence of violence against children and adolescents 
in the country [13].

The barriers identified in the selected studies were classified into three categories: 
Management Barriers (M), Human Factor Barriers (HF), and Infrastructure Barriers (I). 
Table 3 summarizes these barriers, together with their corresponding descriptions and 
bibliographic references.

This categorization follows the structuring of barriers commonly adopted in MCDM 
studies [38] and draws on the literature on public-policy implementation, intersectoral 
action, and violence as a public-health issue [39–41]. Similar barrier and critical-factor 
structures have been used in fuzzy multicriteria and fuzzy AHP applications [42–46] and 
in studies of inter-organizational networks [47].

Table 3. Description of the barriers selected in the analysis.

Barriers Description References

Lack of flowcharts and 
service protocols (M1)

Absence of standardized flowcharts, service protocols, and referral 
pathways across the sectors of the network. Inconsistent 

case-management practices and inappropriate referrals reduce the 
effectiveness of the child protection network.

[17,48–50]

Lack of intersectoral 
coordination within the 

protection network (M2)

Insufficient collaboration and coordination among the sectors of the 
child protection network. Effective intersectoral communication and 
coordinated action improve case monitoring, facilitate information 

sharing, and strengthen the overall functioning of the network.

[17,51–53]

Lack of standardized 
records or need to improve 

existing records (M3)

Absence or inadequacy of standardized records and reporting forms, 
which hinders case documentation, analysis, and monitoring and 

consequently reduces the effectiveness of the child protection network.
[17,53–56]

High turnover of 
professionals (M4)

High turnover of healthcare professionals disrupts continuity of care 
and hinders the standardization of case-management practices over 

time, thereby reducing the effectiveness of the child 
protection network.

[57]

Lack of uniformity in 
working methods (M5)

Absence of standardized referral, counter-referral, and case follow-up 
procedures within and across sectors. Inconsistent working methods 

hinder coordination and compromise effective case management 
throughout the network.

[57]

Lack of financial 
resources (M6)

Insufficient financial resources limit the implementation and 
sustainability of effective actions and compromise the performance of 

the child protection network.
[55]

Insufficient number of 
professionals (HF1)

Insufficient staffing to meet the service demands of the sectors 
responsible for responding to cases of violence. [58,59]

Failures in the case 
notification process (HF2)

Deficiencies in case notification hinder the assessment of victims’ 
needs, delay appropriate interventions, and compromise the 

effectiveness and continuity of care.
[50,60]

Insufficient knowledge or 
training among network 

professionals (HF3)

Insufficient training and professional-development opportunities 
limit professionals’ ability to assess cases accurately and make 

appropriate referrals.
[48,55,58]

Limited knowledge of the 
sectors comprising the 

child protection 
network (HF4)

Limited knowledge of the structure and functioning of the child 
protection network. Although professionals may be aware of the 

network’s existence, they may not be familiar with all sectors 
involved in responding to cases of violence.

[61]
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Table 3. Cont.

Barriers Description References

Limited understanding of 
intersectoral network-based 

practice (HF5)

Insufficient understanding of collective and intersectoral case 
management may lead professionals to address cases individually 

rather than through coordinated action across sectors.
[55]

Overstretched services (I1)

Uneven distribution of service demands among the sectors 
responsible for responding to violence, resulting in inappropriate 

care, incorrect referrals, and reduced effectiveness of the child 
protection network.

[52]

Lack of safety in case 
notification and fear of 

social reprisals (I2)

Professionals, particularly those in the Health and Education sectors, 
may feel unsafe reporting suspected cases of violence because of fear 

of social or professional repercussions.
[48,52,58]

Lack of a coordinated, 
computerized, and 

intersectoral network (I3)

Insufficient coordination and integration of data and processes across 
the child protection network limit information sharing and continuity 
of case follow-up. Effective intersectoral coordination is essential to 
network functioning and remains a major organizational challenge.

[53,55,56,59,62]

Source: Elaborated by the authors.

The clear presentation of the barriers identified in the literature is essential to support 
the experts participating in the analysis. This enables them to assess whether the identified 
barriers are applicable to the context of the child protection network under study and to 
suggest additional barriers when appropriate.

The child protection network of the selected medium-sized municipality in the state of 
São Paulo, Brazil, comprises multiple sectors and professionals from diverse disciplinary 
backgrounds, reflecting its multidisciplinary and intersectoral nature. Accordingly, ex-
perts representing the key sectors of the network were selected to ensure a comprehensive 
assessment of its functioning from different professional perspectives:
1. Guardianship Council (GC): The Guardianship Council plays a central role in the 

child protection network. Its primary responsibility is to safeguard the rights of children 
and adolescents; however, its effectiveness depends on close coordination and effective 
communication with the other sectors of the network [61]. The selected municipality 
has two Guardianship Council units, and the coordinator of one unit participated in 
the study as the representative of this sector.

2. Health Sector (HEALTH): In the selected municipality, emergency departments, 
hospitals, primary healthcare units, nurses, and professionals from the Municipal 
Health Department are responsible for identifying, reporting, and managing cases of 
violence. Consequently, the health sector plays a critical role in the child protection 
network. A professional representing this sector was invited to participate in the 
expert panel.

3. Child and Adolescent Psychosocial Care Center (CAPCC): This service provides 
specialized psychological care and psychosocial support to children and adolescents 
exposed to violence, playing a fundamental role in coordination with the health sector 
and other social services. A professional with decision-making authority represented 
this sector during the data collection process.

4. Specialized Reference Center for Social Assistance (SRCSA): The Specialized Ref-
erence Center for Social Assistance is a public social welfare service that provides 
specialized assistance to individuals whose rights have been violated or who have 
experienced violence. It also supports victims of discrimination, abuse, neglect, ex-
ploitation, and other situations of social vulnerability requiring specialized social 
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protection. A professional with decision-making authority represented this sector 
during the data collection process.
Consequently, the proposed multi-criteria methodology was applied with experts 

representing the key sectors of the child protection network. The selection of participants 
was based on their decision-making authority and their ability to represent their respective 
sectors, ensuring that the elicited judgments accurately reflected the operational realities of 
the network. This study was approved by the Research Ethics Committee of the Federal 
University of Triângulo Mineiro (UFTM) under CAAE No. 46346515.3.0000.5154 and 
Approval Opinion No. 1318577, in accordance with Resolution No. 466/2012 of the Brazilian 
National Health Council (Conselho Nacional de Saúde, CNS), which governs research 
involving human participants.

In the case study, the expert panel consisted of four professionals working directly in 
different sectors of the child protection network in the selected medium-sized municipality 
in the state of São Paulo, Brazil. The demographic and professional characteristics of 
the participants are summarized below. The panel comprised four professionals, one 
representing each of the four participating sectors (Guardianship Council, CAPCC, SRCSA, 
and HEALTH); ages ranged from 32 to 39 years.

Because expertise, professional experience, and decision-making authority are criti-
cal to the reliability of Multi-Criteria Decision Analysis (MCDA), all experts selected for 
this study had more than four years of experience in addressing cases of violence within 
the municipality.

Table 4 reports the sector-level AHP consistency information retained in the original 
study records. These RC  values are reported as available consistency information for the 
AHP component; they should not be interpreted as consistency tests of the swing-weighting 
judgments used to obtain the barrier weights in Table 6. Complete underlying matrices for 
every performance-level comparison are not available in the retained records, which limits 
full reconstruction of this part of the analysis.

Table 4. Consistency analysis of the AHP pairwise comparison matrices from GC, CAPCC, SRCSA 
and HEALTH.

Sectors RC Status

Guardianship Council 0.0876 Consistent
Child and Adolescent Psychosocial Care Centers 0.0551 Consistent
Specialized Reference Center for Social Assistance 0.0999 Consistent
HEALTH 0.0985 Consistent

Source: Elaborated by the authors.

3.2. Selecting Barriers for the Protection Network: Performance Levels Construction
To refine the initial set of barriers, the Fuzzy Delphi Method (FDM) was applied follow-

ing the procedure described in Section 2.1. The results of the FDM analysis are presented 
in Table 2. A defuzzified threshold value of 0.5509 was established as the acceptance crite-
rion, whereby barriers with values equal to or greater than the threshold were retained for 
subsequent analysis, while those falling below this value were excluded from the proposed 
decision-support framework.

A local threshold-sensitivity analysis was conducted using the crisp scores reported 
in Table 2. The seven-barrier set retained at the empirical threshold 𝑉 = 0.5509 re-
mains unchanged when the threshold is rounded to 0.55. The nearest excluded barrier 
is I2 (𝐶𝑖 = 0.4960), whereas the retained barriers closest to the threshold are M1 and M6 
(𝐶𝑖 = 0.5515). Accordingly, under the inclusion rule 𝐶𝑖 ≥ 𝑉, the same seven-barrier set is 
retained for any threshold satisfying 0.4960 < 𝑉 ≤ 0.5515. If 𝑉 > 0.5515, M1 and M6 are 
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excluded, whereas if 𝑉 ≤ 0.4960, I2 is additionally retained. These results indicate that the 
empirical threshold of 0.5509 lies near the upper boundary of the interval that preserves 
the seven-barrier solution, with M1 and M6 representing the most threshold-sensitive, 
retained barriers.

During the evaluation process, experts from the municipal child protection network 
indicated their level of agreement regarding the relevance of each barrier within the local 
context. These judgments, expressed using the linguistic scale presented in Table 1, were 
converted into Triangular Fuzzy Numbers (TFNs). The fuzzy values were then aggregated, 
and the Center of Gravity (CoG) method was applied to defuzzify the results, yielding a 
crisp value for each barrier.

By applying the Fuzzy Delphi Method (FDM) with experts from the child protection 
network of the selected medium-sized municipality in the state of São Paulo, Brazil, seven 
barriers were selected for inclusion in the decision hierarchy (i.e., the structure of the 
multi-criteria model). The barriers retained for the decision analysis are presented below:
• Barrier 1: Lack of flowcharts and service protocols (M1);
• Barrier 2: Lack of intersectoral coordination within the protection network (M2);
• Barrier 3: Lack of uniformity in working methods (M5);
• Barrier 4: Lack of financial resources (M6);
• Barrier 5: Insufficient number of professionals (HF1);
• Barrier 6: Failures in the case notification process (HF2);
• Barrier 7: Overstretched services (I1).

The selected barriers are predominantly related to the management of the child protec-
tion network. Following the identification of the barriers considered most relevant to the 
local context, the decision hierarchy was developed, as illustrated in Figure 2. Although 
Figure 2 includes all barriers identified in the literature, the barriers selected through the 
Fuzzy Delphi Method (FDM) for the selected municipality are highlighted (M1, M2, M5, 
M6, HF1, HF2, and I1). The proposed framework assumes that this hierarchical structure 
can be adapted to other contexts, depending on the level of expert consensus regarding the 
relevance of the barriers.

Figure 2. Final problem structure. Source: Elaborated by the authors.
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Furthermore, during the final stage of problem structuring, performance levels were 
established based on expert judgments. For each selected barrier, a set of performance levels 
representing different scenarios of the child protection network was defined. Table 5 presents 
these performance levels and the corresponding scenarios used in the expert evaluations. 
This approach improves the operationalization and interpretation of the barriers while 
explicitly defining the neutral and good reference levels for each criterion.

At the conclusion of the problem-structuring stage, it became evident that many studies 
focusing on barrier analysis do not address the prioritization of interventions within the 
decision model. To address this gap, the present study identified potential strategies for 
overcoming the barriers perceived by experts within the child protection network, hereafter 
referred to as decision alternatives.

Table 5. Barrier performance levels.

Barriers Performance Levels

Lack of flowcharts and 
service protocols (M1)

D1—Locally contextualized flowcharts and service protocols are established, widely 
discussed across sectors, and periodically revised when necessary.
D2—Consolidated flowcharts and service protocols are implemented across all 
sectors. (Good)
D3—A program for implementing flowcharts and service protocols is in place, but 
frequent adaptations are still required. (Neutral)
D4—No consolidated flowcharts or service protocols are implemented within the 
protection network.

Lack of intersectoral 
coordination within the 
protection network (M2)

D1—All sectors work collaboratively and are actively involved, with periodic 
adjustments and training to strengthen intersectoral coordination.
D2—All relevant authorities and sectors work collaboratively and are effectively 
involved, although systematic review is not conducted. (Good)
D3—Some sectors collaborate, but intersectoral coordination remains incomplete and 
requires improvement. (Neutral)
D4—The sectors operate independently, without effective intersectoral coordination.

Lack of uniformity in 
working methods (M5)

D1—The network operates through coordinated intersectoral practices, with 
standardized working methods across all sectors.
D2—Intersectoral working methods show a substantial degree of uniformity, although 
further adjustment and consolidation of protocols are required. (Good)
D3—Working methods show some intra-sectoral uniformity, but intersectoral 
procedures remain insufficiently developed. (Neutral)
D4—There is no evidence of uniform working methods across the protection network, 
and professionals predominantly work in isolation.

Lack of financial 
resources (M6)

D1—There is close coordination between executive management and network sectors, 
with active efforts to identify and secure resources to meet network needs.
D2—Sufficient financial resources are available to support the effective operation of the 
network. (Good)
D3—Available financial resources are sufficient only to maintain the network at its 
current level of operation. (Neutral)
D4—Insufficient financial resources are allocated to improve the operation of 
the network.

Insufficient number of 
professionals (HF1)

D1—Adequate public funding is available to recruit additional professionals and 
strengthen the network’s capacity.
D2—Staffing levels are sufficient to support effective network operation and continuous 
professional training. (Good)
D3—Staffing levels are sufficient to maintain basic network operation, but professional 
training remains inadequate. (Neutral)
D4—There is a substantial shortage of professionals available to meet service demands 
across the sectors.
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Table 5. Cont.

Barriers Performance Levels

Failures in the case 
notification process (HF2)

D1—Cases are reported with comprehensive information, and records are integrated 
into a single platform accessible to the sectors of the municipal protection network, 
supporting the protection and rights of children, adolescents, and their families.
D2—Cases are reported and a single information platform is available, but incomplete 
use of the system results in loss or fragmentation of relevant records and 
information. (Good)
D3—A platform for case notification and monitoring is only partially 
implemented. (Neutral)
D4—A substantial number of cases are not reported, compromising the effectiveness of 
intersectoral network action.

Overstretched services (I1)

D1—Services are appropriately distributed across sectors, and the protection network 
operates efficiently, supporting effective follow-up of cases of violence.
D2—Services are adequately distributed across sectors, preventing excessive workload 
concentration in particular sectors. (Good)
D3—Services are unevenly distributed across sectors and require adjustments 
throughout the protection network. (Neutral)
D4—Services are poorly distributed across sectors, resulting in substantial workload 
pressures that compromise network performance.

Source: Elaborated by the authors.

These alternatives were identified through expert consultation during the barrier 
selection stage. For each barrier, the following question was posed: “What strategy would you 
recommend to overcome this barrier?” Based on the experts’ suggestions and the subsequent 
consensus process, three main decision alternatives were defined:
1. Continuous Training for Network Professionals (A1): Implementation of a continu-

ous professional development program that empowers individual sectors to organize 
and deliver their own training activities, thereby increasing staff engagement and 
strengthening institutional capacity across the network.

2. Unified Information System (A2): Implementation of an integrated information 
system connecting all sectors of the child protection network to facilitate information 
sharing, case monitoring, and communication. Supported by standardized reporting 
procedures and trained personnel, such a system enhances coordination and improves 
the effectiveness of network management.

3. Creation of an Intersectoral Management Group (A3): Establishment of a multidis-
ciplinary management group composed of representatives from the different sectors 
of the child protection network. This group would coordinate intersectoral activities, 
balance service demands, standardize operational procedures, promote shared protec-
tion principles, and organize regular meetings to strengthen collaboration and ensure 
effective intersectoral governance.

3.3. Application of the Proposed Methodology
With the decision model fully structured, the next step was the application of the 

proposed methodology. The first stage consisted of determining the weights of the selected 
barriers in order to identify those with the greatest impact on the effectiveness of the child 
protection network.

With the decision model fully structured, the next stage was to determine the relative 
importance of the selected barriers. Barrier-importance weights and performance-level 
priorities were elicited through two distinct procedures. Barrier weights were obtained 
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through swing weighting, whereas the priorities of the performance levels (D1–D4) were 
obtained separately using AHP absolute measurement as described in Section 2.2.

The retained study records preserve the final normalized swing weights reported in 
Table 6 but do not preserve the complete intermediate cardinal swing scores or a documented 
numerical rule converting those scores into another weighting representation. Accordingly, 
no undocumented swing-to-AHP transformation is assumed. This limitation in the retained 
documentation is acknowledged, and Table 6 is presented as the set of barrier weights 
retained from the original swing-weighting elicitation.

Table 6. Weights of barriers for each sector.

Barriers GC CAPCC SRCSA HEALTH

M1 0.0790 0.1780 0.0700 0.2897
M2 0.0531 0.3449 0.0442 0.3070
M5 0.3546 0.1915 0.3061 0.1599
M6 0.2109 0.0321 0.2889 0.0481
HF1 0.1633 0.0668 0.1647 0.0702
HF2 0.0311 0.1281 0.0305 0.0290

I1 0.1081 0.0586 0.0958 0.0960
Source: Elaborated by the authors.

For the swing-weighting step, the barriers were first considered at their Neutral refer-
ence levels. Each participating expert was asked to rank the hypothetical improvements 
obtained by moving one barrier at a time from Neutral to Good while all remaining barriers 
stayed at Neutral. The elicitation question was: “Assuming that all barriers are initially 
at the Neutral level, if you could improve only one barrier from the Neutral level to the 
Good level while keeping all other barriers at the Neutral level, which barrier would you 
prioritize?” The resulting normalized barrier-importance weights are reported in Table 6.

The AHP consistency criterion described in Section 2.2 applies to the reciprocal 
pairwise-comparison matrices used for the performance-level priorities. The sector-level RC 
values retained in the study records are below 0.10 (Table 4). However, because the complete 
underlying performance-level matrices are not available in the retained records, this revision 
does not claim a complete matrix-by-matrix reproducibility audit. The performance-level 
weights used in the alternative evaluation are presented in Table 7.

After establishing the performance-level weights for each barrier, the next stage of the 
evaluation process consisted of assessing the proposed decision alternatives. To accomplish 
this, the experts in each sector were asked the following question:

“If the alternative Continuous Training for Network Professionals (A1) were imple-
mented, what level of impact would it have on the barrier Lack of Flowcharts and Service 
Protocols (M1)?”

The same evaluation procedure was then repeated for the other two decision alterna-
tives: Unified Information System (A2) and Intersectoral Management Group (A3).

Based on their judgments, the experts assigned each alternative to one of the predefined 
performance levels for every barrier. For example, if an alternative was assessed as achieving 
the Good performance level for barrier M1, it received the corresponding weight previously 
established for the Good reference level of that barrier. Consequently, each alternative 
was evaluated according to the following premise: What level of impact would this alternative 
achieve for each barrier if it were implemented? An example of the evaluation results for the 
Guardianship Council (GC) sector is presented in Table 8.
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Table 7. Weights of barrier performance levels in the analysis of each sector.

Barriers Performance Levels GC CAPCC SRCSA HEALTH

M1

D1 0.5325 0.5005 0.5325 0.5091
D2 0.2734 0.3539 0.2734 0.2808
D3 0.1389 0.0923 0.1389 0.1533
D4 0.0552 0.0533 0.0552 0.0567

M2

D1 0.5325 0.4754 0.5325 0.4921
D2 0.2734 0.3362 0.2734 0.3094
D3 0.1389 0.1413 0.1389 0.1421
D4 0.0552 0.0471 0.0552 0.0565

M5

D1 0.4857 0.4873 0.5555 0.4857
D2 0.3281 0.3445 0.2654 0.3281
D3 0.1305 0.1225 0.1255 0.1305
D4 0.0557 0.0457 0.0536 0.0557

M6

D1 0.4730 0.4907 0.5428 0.4631
D2 0.3345 0.3469 0.2714 0.3362
D3 0.1330 0.1115 0.1283 0.1436
D4 0.0595 0.0509 0.0574 0.0571

HF1

D1 0.4857 0.4889 0.5555 0.4690
D2 0.3281 0.3457 0.2654 0.3168
D3 0.1305 0.1175 0.1255 0.1563
D4 0.0557 0.0480 0.0536 0.0578

HF2

D1 0.5031 0.5444 0.5730 0.5231
D2 0.3214 0.2840 0.2589 0.2856
D3 0.1209 0.1182 0.1158 0.1237
D4 0.0546 0.0534 0.0523 0.0675

I1

D1 0.4857 0.4907 0.5555 0.5467
D2 0.3281 0.3469 0.2654 0.2852
D3 0.1305 0.1115 0.1255 0.1105
D4 0.0557 0.0509 0.0536 0.0576

Source: Elaborated by the authors.

Table 8. Analysis and overall weights of the GC sector.

Criteria/Barriers Overall
WeightsPotential Actions M1 M2 M5 M6 HF1 HF2 I1

A1—Continued training 0.2734 0.5325 0.4857 0.1330 0.1305 0.5031 0.3281 0.3225
A2—Unified System 0.5325 0.5325 0.4857 0.3345 0.3281 0.5031 0.1305 0.3964
A3—Management Group 0.5325 0.5325 0.4857 0.1330 0.3281 0.5031 0.3281 0.3753
Barrier weights 0.0789 0.0531 0.3546 0.2109 0.1633 0.0311 0.1081

Source: Elaborated by the authors.

The normalized weights of the alternatives, derived from the analysis of each sector, 
are presented in Table 9.

The final stage of the proposed integrated framework consists of aggregating the indi-
vidual evaluations obtained in the previous stages. The results indicate that the experts ex-
pressed different opinions regarding the effectiveness of the proposed decision alternatives 
in overcoming the identified barriers, highlighting the complexity of the decision-making 
context. To integrate these heterogeneous judgments into a single prioritization, Social 
Network Analysis (SNA) was employed.
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Table 9. Normalized weights of alternatives for each sector.

Potential Actions GC CAPCC SRCSA HEALTH

A1—Ongoing training 0.2948 0.3058 0.2816 0.3327
A2—Unified System 0.3623 0.2878 0.3881 0.3752
A3—Management Group 0.3430 0.4064 0.3303 0.2920

Source: Elaborated by the authors.

The degree centrality indices were calculated using NetMiner 3 based on the directed 
and weighted relationships among the participating sectors. For each sector, both incoming 
and outgoing weighted relationships were considered, as described in Section 2.3. The 
resulting total weighted degree centrality values ranged from 5.667 to 8.000, with a mean 
of 6.667 (SD = 0.85). These values represent combined incoming and outgoing relational 
intensity and should therefore not be interpreted as normalized centrality scores bounded 
by the 1–5 relationship-intensity scale. To obtain the expert weights used in the final 
aggregation, each sector’s centrality value was divided by the sum of the centrality values 
across the four sectors. Table 10 reports both the resulting total weighted degree centrality 
values and their normalized expert weights.

Table 10. Degree Centrality.

Actor Total Weighted Degree Centrality 
(In-Degree + Out-Degree) Normalized Expert Weight

GC 8.0000 0.3000
SRCSA 6.3333 0.2375
CAPCC 6.6666 0.2500

HEALTH 5.6666 0.2125

The map of the Protection Network involved the four sectors that have the greatest 
influence on the network. Thus, in Figure 3 the highlight is the GC (circle blue) with the 
highest centrality degree.

Figure 3. Analysis of the Social Network using NetMiner software. Source: Elaborated by the authors.

Within the analyzed network, the Guardianship Council (GC) presented the highest 
degree centrality (8.000), considering both incoming and outgoing connections. Owing 
to its structural position, this sector has greater potential to access information, influence 
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other actors, and be influenced by them through direct interactions. Accordingly, the degree 
centrality scores were used to weight the experts’ evaluations, and the resulting weighted 
aggregation produced the final prioritization of the decision alternatives.

The sectoral pattern helps explain the narrow difference between A2 and A3. A2 
performs better than A3 for GC (0.3623 versus 0.3430), SRCSA (0.3881 versus 0.3303), and 
HEALTH (0.3752 versus 0.2920), whereas CAPCC assigns a substantially higher score to A3 
(0.4064 versus 0.2878). These differences are consistent with the barrier priorities in Table 6. 
CAPCC assigns its largest barrier weight to M2, lack of intersectoral coordination (0.3449), 
which is directly aligned with the coordinating role of an Intersectoral Management Group. 
By contrast, the preference for A2 among the other sectors is compatible with the recurring 
management problems identified in the literature review, including fragmented records, 
referral difficulties, information discontinuity, and insufficient integration across services. A 
unified information system directly targets these information-sharing and case-monitoring 
deficiencies, whereas A3 primarily strengthens governance and coordination. The close 
final scores therefore reflect two complementary intervention logics rather than a large 
substantive advantage of one alternative over the other.

The results indicate that the Unified Information System (A2) achieved the highest 
overall priority, followed by the Creation of an Intersectoral Management Group (A3) and 
Continuous Training for Network Professionals (A1). When the results are analyzed by 
sector, only the Child and Adolescent Psychosocial Care Center (CAPCC) identified the 
Intersectoral Management Group (A3) as the most appropriate alternative for improving 
the effectiveness of the child protection network. In contrast, the experts representing the 
other sectors considered the Unified Information System (A2) to be the most beneficial 
intervention within the context of the selected medium-sized municipality in the state of 
São Paulo, Brazil.

Figure 4 presents the sensitivity and robustness analysis for barrier M5 (Lack of uni-
formity in working methods). The analysis demonstrates the impact of varying the weight 
assigned to this barrier on the ranking of the decision alternatives. As the relative importance 
of M5 increases, Continuous Training for Network Professionals (A1) gradually improves its 
performance and becomes the preferred alternative. The crossover occurs when the weight 
of M5 reaches approximately 30%, after which A1 remains the highest-ranked option. This 
result suggests that continuous professional training becomes increasingly critical when the 
lack of standardized working methods is regarded as a dominant management problem.

Figure 4. Sensitivity Analysis for M5 (Lack of uniformity in working methods). Source: Elaborated 
by the authors.
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Overall, the sensitivity analysis reveals that, while the framework produces a coherent 
and interpretable prioritization, the ranking exhibits moderate fragility under specific 
weight variations. This finding reinforces the importance of periodic reassessment of barrier 
weights as the network evolves and suggests that decision-makers should interpret the 
results as indicative priorities rather than rigid prescriptions, particularly when the weight 
differences among alternatives are narrow.

Because the margin between the two top-ranked alternatives is narrow (A2 = 0.3525 
versus A3 = 0.3450; gap = 0.0075), robustness was also examined with respect to the 
actor weights used in the final aggregation. The analysis varies the sector-level degree-
centrality weights reported in Table 10 while retaining the sectoral alternative scores reported 
in Table 11, thereby assessing the stability of the A2–A3 ordering without introducing 
additional judgments.

Table 11. Final Aggregation of Results.

GC CAPCC SRCSA HEALTH Final 
Weights

A1—Ongoing training 0.2948 0.3058 0.2816 0.3327 0.3025
A2—Unified System 0.3623 0.2878 0.3881 0.3752 0.3525
A3—Management Group 0.3430 0.4064 0.3303 0.2920 0.3450
Actors Weights 0.3000 0.2500 0.2375 0.2125

Source: Elaborated by the authors.

For each sector in turn, its actor weight was varied while the remaining three weights 
were rescaled proportionally so that all four weights continued to sum to 1 (a standard one-
at-a-time, or OAT, sensitivity procedure). Table 12 reports, for each sector, the break-even 
weight at which A3 would overtake A2.

Table 12. Break-even actor weights at which A3 overtakes A2 (one-at-a-time sensitivity).

Sector Current Weight Break-Even Weight Change Required to 
Flip Ranking

Guardianship Council 
(GC) 0.3000 not reached (would require 

a negative weight) ranking is robust to this weight

CAPCC 0.2500 0.2949 increase of 0.0449 (+18.0%)
SRCSA 0.2375 0.1230 decrease of 0.1145 (−48.2%)

HEALTH 0.2125 0.1339 decrease of 0.0786 (−37.0%)
Source: Elaborated by the authors, computed from the sectoral scores in Table 11 and the actor weights 
in Table 10.

Taken together, the two sensitivity analyses address distinct sources of uncertainty 
in the framework. Figure 4 examines the effect of changing the importance of M5, while 
Table 12 examines changes in the SNA-derived actor weights. The results show that the 
preferred alternative is not invariant to all plausible changes: A1 becomes preferred when 
M5 receives sufficiently high importance, and A3 can overtake A2 when the relative in-
fluence assigned to CAPCC increases. Accordingly, the ranking should be interpreted as 
conditional on the elicited barrier priorities and observed network structure rather than as 
an immutable ordering.

Scope of the robustness assessment. In addition to the M5 barrier-weight analysis in 
Figure 4 and the actor-weight analysis in Table 12, the local FDM threshold-sensitivity check 
is reported above. The present study did not perform a systematic one-at-a-time perturbation 
of every barrier weight, an independent perturbation of all performance-level weights, or 
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a re-estimation of actor weights using alternative SNA centrality measures. Therefore, 
no robustness claim is made for those untested dimensions. They remain appropriate 
extensions for future validation of the framework.

4. Conclusions
This study developed and applied an integrated decision-support framework that 

combines the Fuzzy Delphi Method (FDM), swing weighting, the Analytic Hierarchy 
Process (AHP) in its absolute measurement mode, and Social Network Analysis (SNA) 
for the structured evaluation of management barriers and intervention alternatives in a 
child protection network. In this framework, FDM screens the candidate barriers, swing 
weighting elicits the relative importance of the retained barriers, AHP derives priorities 
for the predefined performance levels and supports the sector-specific evaluation of the 
intervention alternatives, and SNA incorporates the relational influence of the participating 
sectors into the final aggregation. The case study demonstrated the applicability of this 
integrated sequence in a complex intersectoral setting characterized by multiple criteria 
and heterogeneous stakeholder judgments.

Seven barriers were retained through the FDM and subsequently incorporated into the 
multicriteria evaluation. Among the three intervention alternatives, the Unified Information 
System (A2) achieved the highest overall priority (0.3525), followed closely by the Creation 
of an Intersectoral Management Group (A3) (0.3450), while Continuous Training for Net-
work Professionals (A1) ranked third (0.3025). Given the small difference between A2 and 
A3, these results should be interpreted as indicative priorities rather than as a definitive 
ordering. The sector-level analysis also revealed an important difference in institutional 
perspectives: CAPCC preferred A3, whereas the other participating sectors favored A2.

The sensitivity analyses further qualified these empirical findings. Increasing the 
weight assigned to M5 (Lack of uniformity in working methods) to approximately 30% 
made A1 the preferred alternative. The actor-weight sensitivity analysis also showed that 
the ordering between A2 and A3 is particularly sensitive to the relative influence assigned to 
CAPCC. Together with the local FDM threshold-sensitivity analysis, these results indicate 
that the final ranking is conditional on the elicited barrier priorities and the observed 
network structure and should therefore not be interpreted as invariant.

The principal methodological contribution of the study lies in the role-specific inte-
gration of established techniques rather than in the development of a new MCDA method. 
FDM supports barrier screening under uncertainty; swing weighting elicits the relative 
importance of the retained barriers; AHP absolute measurement derives priorities for the 
predefined performance levels and supports sector-specific evaluation of the intervention al-
ternatives; and SNA incorporates the relational position of the participating sectors into the 
final aggregation. This integration makes explicit how barrier selection, barrier importance, 
alternative evaluation, and actor influence contribute to the final decision-support result. 
From a practical perspective, the framework provides a structured and transparent basis 
for supporting intervention prioritization, resource-allocation discussions, intersectoral 
coordination, and information-sharing strategies in child protection networks.

The findings should nevertheless be interpreted in light of the study’s limitations. The 
case study involved four experts representing key sectors of a single medium-sized Brazilian 
municipality, and the AHP-based structure does not explicitly model interdependencies 
among barriers. The literature-identification stage was targeted rather than a systematic 
review, and the retained records do not provide a complete audit trail for reconstructing all 
search and screening procedures. In addition, the robustness assessment was limited to the 
reported FDM-threshold analysis, the M5 barrier-weight analysis, and the SNA-derived 
actor-weight analysis; systematic perturbation of all barrier weights, performance-level 
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weights, and alternative SNA centrality measures was not performed. Future studies should 
therefore validate the framework in other municipalities and network configurations, include 
a broader range of stakeholders, adopt fully documented literature-search procedures, and 
examine additional MCDA and SNA robustness scenarios.
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