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The poultry meat supply chain in Indonesia faces significant challenges, mainly due to
fluctuating production levels and lack of transparency in information flow, which
impacts farmer welfare and operational efficiency. Previous studies have mostly
focused on generic supply chain models, but there is a gap in addressing collaborative
frameworks specifically designed for the poultry industry. To address this gap, this
study aims to design a Collaborative Planning, Forecasting, and Replenishment (CPFR)
success model using Power BI to enhance transparency and collaboration among
stakeholders. The methodology involves data collection through surveys, observations,
and literature reviews, followed by analysis using SPSS and Structural Equation
Modeling (SEM) to test the relationship between variables. A sample of 119
respondents, including farmers, distributors, and other stakeholders in the poultry
supply chain, were analyzed. The results showed that real-time data visualization and
information transparency significantly influenced Power BI implementation, which
mediated the successful adoption of the CPFR model. Valid indicators and regression
analysis confirmed the effectiveness of the proposed framework. The study concluded
that integrating Power BI with CPFR improves decision-making, reduces risks, and
increases supply chain efficiency. The findings offer actionable insights for
stakeholders and policymakers, and pave the way for future research on longitudinal

impacts and broader industry applications.

1. INTRODUCTION

Indonesia's economy is supported by the livestock industry,
especially poultry, which absorbs a lot of labor and improves
the nutritional status of the community through the provision
of animal protein [1]. The poultry industry in Indonesia,
particularly in Central Java, faces serious challenges that
threaten the sustainability of farmers' businesses. Although
poultry consumption has been increasing from 2018 to 2023,
poultry production in Central Java fluctuates, making it
difficult for producers to meet rising market demand [2]. This
has caused major losses for poultry farmers, with an estimated
loss per chicken of around IDR 3,000 per kg. According to
Suharsih et al. [3], this condition is exacerbated by the selling
price of live poultry at the farmer level, which is far below the
production cost price [4], while prices at the consumer level
are relatively stable. As a result, the number of independent
poultry farmers continues to decline, which has the potential
to have long-term impacts on the poultry industry and related
sectors [5]. The livestock supply chain in Indonesia is the main
pillar of the production process and distribution of animal
livestock products. The efficiency of each supply chain
process is highly dependent on its supply chain model [6, 7].
Therefore, developing a measurable and transparent supply
chain model is essential to improve the overall performance of

2130

the supply chain [8].

However, the lack of access to information for poultry
farmers hinders their ability to plan production and meet
demand appropriately [9]. The lack of transparency of
information triggers anxiety for farmers and can cause
financial losses that disrupt the welfare of farmers in Indonesia
[10]. Poultry meat supply chains in Indonesia play an
important role in the economy and nutrition but face various
challenges that cause inefficiencies, especially for
independent farmers. Research by Ali et al. [11] shows that the
industry operates under Volatility, Uncertainty, Complexity,
Ambiguity (VUCA) conditions caused by fluctuations in live
poultry prices and uncertainty related to imports. In addition,
a study by Chapot et al. [12] noted that many smallholder
farmers have difficulty accessing timely and reliable
information, as well as a lack of collaboration between sectors.
This research emphasizes the need for better information
systems to improve productivity and profitability. To address
these challenges, this study proposes a Collaborative Planning,
Forecasting, and Replenishment (CPFR) model for the poultry
meat supply chain, using Power BI to improve collaboration
and transparency between stakeholders. While CPFR has been
established as a valuable framework for supply chain
collaboration, and Power BI is recognized for its data
visualization capabilities, their synergistic integration has not


https://crossmark.crossref.org/dialog/?doi=10.18280/mmep.120628&domain=pdf

been thoroughly explored within the context of the Indonesian
poultry industry. This research contributes to supply chain
management and provides practical implications for the
industry.

2. LITERATURE REVIEW
2.1 CPFR model in poultry meat supply chain

Information transparency, which is the objective
presentation of data without distortion, plays an important role
in data-driven decision making throughout the supply chain.
In the context of the poultry meat supply chain in Indonesia,
the lack of information transparency is a major problem that
causes uncertainty for farmers and hinders effective
production planning [11]. Previous research shows that
information transparency can help stakeholders make better
decisions, reduce risk, and improve supply chain efficiency
[13]. However, the challenge of integrating data from multiple
sources to provide a comprehensive picture remains a
significant obstacle. In addition, poultry meat supply chain
effectiveness is also a major concern to ensure customer
satisfaction, competitiveness, and sustainability of profits [14].
Comprehensive performance measurements, such as
forecasting accuracy, response time, flexibility, inventory
turnover, and production costs, are essential to identify areas
for improvement [15]. Unfortunately, traditional approaches
often do not deliver optimal results due to a lack of data
integration and collaboration between stakeholders.

Power BI has been identified as a potential tool for
improving transparency and collaboration in the poultry meat
supply chain. With its ability to integrate data from multiple
sources and visualize trends in real-time, Power BI can assist
stakeholders in making better decisions [16]. However,
previous research has not fully explored how Power BI can be
applied specifically to the scope of the poultry meat supply
chain in the CPFR model to improve supply chain efficiency
and sustainability. The CPFR model offers a collaborative
approach that allows stakeholders to accurately share
information and plan their operations together. Previous
studies have shown that CPFR can improve forecasting
accuracy, reduce risk, and increase supply chain efficiency [17,
18]. In addition, the success of CPFR relies heavily on the trust
between partners in sharing timely and high-quality
information. From this literature review, there are several
major gaps: lack of data integration across stakeholders for
holistic information transparency; lack of Power BI
implementation in CPFR models to improve collaboration;
and no specific approach that combines information
transparency with real-time supply chain performance
measurement. This research offers novelty by developing a
Power Bl-based CPFR model specifically designed to improve
information transparency and collaboration in the poultry meat
supply chain in Indonesia. This model focuses not only on data
integration but also on performance improvement through
real-time analysis that supports strategic decision making.

2.2 Confirmatory factor analysis

Confirmatory Factor Analysis (CFA) is a statistical analysis
technique used to test how well-measured variables represent
constructs or factors that cannot be measured directly [19].
According to reference [20], in CPFR, CFA validates the
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measurement model, analyzes success factor relationships,
and compares the fit of the model with empirical data. CFA is
the first step before more complex structural models. In
summary, CFA is important for the evaluation of CPFR and
forms the basis for further research into its benefits in supply
chain management.

2.3 Conceptual model

Variables are interrelated with supporting factors that
strengthen their position. A conceptual model that links real-
time data visualization and information transparency is critical
to the success of CPFR. Power BI supports real-time data
integration, improving decision speed and accuracy. Its
interactive features make it easy to identify patterns and
increase trust between teams. Here is a conceptual model that
illustrates this relationship as shown in Figure 1.

Figure 1 illustrates the research model, where Variable X1
(Real-time data visualization) is supported by Data Quality,
Effective Communication, Data Integration, Retailer Trust,
Technology, and Visual Design [21-24]. Then Variable X2
(Information Transparency) has supporting variables, namely
Consistency, Information  Validity, = Non-Disclosure
Agreement (NDA), Key Performance Indicator (KPI), Service
Level Agreement (SLA), Information Technology Training,
and Contracts [21, 22, 25-28]. Then in the Mediating Variable,
Variable Y (Collaboration with Power BI) is supported by data
integration, visualization, decision making, demand
forecasting, production efficiency, inventory management,
data access, and communication [29, 30]. These variables
support the design of the CPFR Model, including Variable Z,
which improves forecast accuracy, reduces risk, supply chain
efficiency, and stabilizes prices, product quality, customer
satisfaction, and information delivery [31-33].

2.4 Research variable hypothesis

To predict whether the relationship between each variable
is significant or not in this test, the following is a hypothesis
of the relationship between variables both directly and
indirectly.

H1: Relationship between Real-Time Data Visualization
and Power BI

Real-time data visualization, as measured by data quality,
effective communication, and data integration, significantly
improves the implementation of Power BI in the poultry meat
supply chain. This is based on the theory proposed by Irawan
et al. [34] and Tirupati et al. [35], which states that real-time
data visualization improves decision-making efficiency in
supply chain management.

H2: Relationship between Real-Time Data Visualization
and CPFR

Real-time data visualization positively and significantly
influences the successful implementation of CPFR in the
poultry meat supply chain through improved coordination and
better decision-making. This is supported by research by
Mahendra [36], which shows that data visualization
helps stakeholders in the supply chain gain immediate
insight into operational performance.

H3: Relationship between Information Transparency
and Power BI

Information transparency, as measured by openness,
accuracy, and accessibility of data, significantly improves the
implementation of Power BI in the poultry meat supply chain.



This is consistent with the study by Avinda et al. [37], who
found that the use of Power BI contributes to the improvement
of information transparency, accountability, and decision-
making quality within the enterprise.

H4: Relationship between Information Transparency
and CPFR

Information transparency positively and significantly
influences the successful implementation of CPFR in the
poultry meat supply chain through increased trust and
collaboration among supply chain partners. This is supported
by the research of Rosihan et al. [38], which shows that CPFR
implementation significantly reduces the bullwhip effect,
emphasizing the importance of access to accurate demand
information.

HS: Relationship between Power BI and CPFR

The implementation of Power BI significantly improves the
success of CPFR in the poultry meat supply chain by providing
a platform for information sharing and collaborative decision-
making. This is based on the findings of Jufri et al. [39], which
showed that Microsoft Power BI improves the efficiency and
accuracy of planning and decision-making in CPFR.

Data Quality
Byabazaire et al. (2020).

Effective Communication
Mukhsin, M. (2021)

Data Integration
Afriadi —
& Hadianastuti (2023)

Trust

H6: Relationship between Real-Time Data Visualization
and CPFR through Power BI

Power BI mediates the positive relationship between real-
time data visualization and CPFR in the poultry meat supply
chain. Real-time data visualization increases the effectiveness
of Power BI, which in turn increases the success of CPFR. This
is in line with research by Sabrina [40] and Anggraeni et al.
[41], which shows that Power BI allows data to be visualized
in real-time, providing fast and accurate insights into current
conditions, which is crucial in the context of CPFR.

H7: Relationship between Information Transparency
and CPFR through Power BI

According to Susanto and Tantawi [42], Information
transparency is critical to the success of CPFR, as it gives all
parties in the supply chain access to accurate, real-time data.
Power BI supports transparency with interactive data
visualization and source integration, reducing the risk of
demand prediction errors and inventory mismatches. This
study hypothesizes that Power Bl mediates the relationship
between information transparency and CPFR implementation.

Mardani, A., et al. (2021)

The Success of CPFR

Data Integration and Visualization

(Ricafort,J 2024 & Warchol.J Wiudyka — Technology Operational

Capabilities

2024) Afriadi & Hadianastuti (2023)

| Real-time Data |
|Visua|ization [X1)|

ncrease Forecasting Accuracy|
(Barratt, M. (2004) & Min,H &
Yu,H 2008)

Improved Decision Making

(Nabil, D. H., Rahman, Md. H., Chowdhury, —] Technelogy

Reducing Risk

A. H., & Menezes, B. C. (2023) Zhu, W. (2021)

Demand Forecasting
Justine Ricafort (2024) & Sharma, [—
N. (2024)

Visualization Design
Zhu, —
W.M. (2021).

Production Process Efficiency

(Barrat,M 2004)

Supply Chain Efficiency
—* Min,H & Yu,H 2008 & Aminuddin
& Okdinawati (2023)

Stabilize Product Prices

(Sharma, N. 2024 & Nabil,
D. H. et al 2023)

Inventory Management
(Kaufman Rossin ,2024 & Justine |—
Ricafort ,2024)

Consistency
Mardani, A., et al. (2021)

Data Accessibility
Jacek Warchot, Jakub Wiudyka ,2024 ——
& Nabil, D. H. et al 2023

Information Validity
Mukhsin,Moh. (2021)

| Collaboration CPFR |
| S (5SB! ™ pertormance (2) | (Barrat,M 2004 & SDCE 2008)

Increased Product Quality
> Aminuddin & Okdinawati
(2023) & Barratt, M. (2004)

Increase Customer Satisfaction
> MinH & Yu,H 2008 & Barrat,M

Non-Disclosure Agreement

Improved Communication
(Sharma,N,2024 & KaufmanRossin [—

) (NDA)
2024) Rismawaty, A. (2019)

Key Performance Indicator
Rachmawati, E., & Supriyadi, —
A.(2021)

Service Level Agreement (SLA)
Yuniar et al. (2024)

Training —

‘ Information Technology
Afriadi & Hadianastuti (2023)

Rismawaty, A. (2019)

‘ Contract

Effectiveness of 2004)
Information |
| Tranfgza]remv | Speeding up the Delivery of

o Information
(Barrat,M 2004)

Figure 1. Conceptual model [18, 20, 22, 24, 26-35, 39]
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3. RESEARCH METHODS
3.1 Research approach

This study uses a quantitative approach to analyze how the
implementation of CPFR with Power Business Intelligence
(BI) affects the welfare of poultry farmers. The objective was
to find the success factors of the CPFR. Data were collected
through a questionnaire survey and analyzed using the path
analysis method with Structural Equation Modeling (SEM).

3.2 Population and sample

meat supply chain, including feed production, farms, abattoirs,
producers, and marketers. The sample was purposively drawn
based on experience with the Cost of Production (COGS) of
poultry meat products, involving 119 respondents to ensure
representative results.

3.3 Research variables

Table 1 shows the definition of each variable and the
indicators of the impact resulting from the implementation of
these variables. Table 1 also shows how each variable
indicates its benefit or role in the poultry meat supply chain
independently before the variables are connected.

The population of this study includes parties in the poultry

Table 1. Research variables

Variables

Definition

Indicator

Real-Time Data
Visualization

Effectiveness of
Information
Transparency

Collaboration
using Power BI

Collaborative,

The relationship between the Real-Time Data
Visualization variables and the variables Forecasting
Accuracy, Reducing Risk, Supply Chain Efficiency,
Product Price Stability, Increasing Product Quality,

Increasing Customer Satisfaction, and Speed of
Information Delivery.

The relationship between the variable of Information
Transparency Effectiveness to the variables of
Forecasting Accuracy, Reducing Risk, Supply Chain
Efficiency, Product Price Stability, Increasing Product
Quality, Increasing Customer Satisfaction, and Speed of
Information Delivery.

The relationship between Collaboration variables using
Power BI to Forecasting Accuracy, Reducing Risk,
Supply Chain Efficiency, Product Price Stability,
Increasing Product Quality, Increasing Customer
Satisfaction, and Speed of Information Delivery.

The relationship between the CPFR variable and the

Real-Time Data Visualization to Improve Forecasting
Accuracy
Real-Time Data Visualization in Reducing Risk
Real-Time Data Visualization to Improve Supply Chain
Effectiveness
Real-Time Data Visualization to Maintain Product Price
Stability
Real-Time Data Visualization to Improve Product Quality
Real-Time Data Visualization to Increase Customer
Satisfaction
Real-Time Data Visualization to Accelerate Information
Delivery
Effectiveness of Information Transparency in Improving
Forecasting Accuracy
Effectiveness of Information Transparency in Reducing
Risk
Effectiveness of Information Transparency in improving
supply chain effectiveness
Effectiveness of Information Transparency in maintaining
product price stability
Effectiveness of Information Transparency in Improving
Product Quality
Effectiveness of Information Transparency in Increasing
Customer Satisfaction
Effectiveness of Information Transparency in accelerating
the delivery of information
Collaboration using Power BI to improve forecasting
accuracy
Collaboration using Power BI in Reducing Risk
Collaboration using Power BI to improve supply chain
effectiveness
Collaboration using Power BI to maintain product price
stability
Collaboration using Power BI to improve product quality
Collaboration using Power BI to improve customer
satisfaction
Collaboration using Power BI to accelerate information
delivery
Collaboration using CPFR to improve forecasting
accuracy
Collaboration Using CPFR in Reducing Risk
Collaboration using CPFR to improve supply chain

Planni ables F i Risk reduction. Suppl effectiveness

anning, vanapies »orecasting accuracy, RISk reduction, Supply Collaboration using CPFR to maintain product price
Forecasting, and chain efficiency, Product price stability, increasing stabilit
Replenishment product quality, increasing customer satisfaction, and . . Y .

CPFR . . . Collaboration using CPFR to improve product quality

( ) Speed of information delivery. } i .

Collaboration using CPFR to improve customer
satisfaction
Collaboration using CPFR to accelerate information
delivery
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3.4 Steps in SEM analysis

Following Ghozali’s guidelines, the SEM analysis in this
study was conducted through the following structured steps,
each described in detail:

1)  Model Specification: Determine the relationship
between latent and observed variables: real-time data
visualization (X1), information transparency (X2), Power BI
implementation (Y), and CPFR success (Z).

2)  Model Identification: Ensure that the model
parameters can be identified with enough data and check the
degrees of freedom.

3)  Data Collection: Data was collected from 119 poultry
supply chain respondents through questionnaires, with
validation including normality test and reliability analysis.
Based on the guidelines of Hair et al. [43], the minimum
sample size is calculated as (number of indicators + latent
variables) x estimated parameters. With 12 indicators and 4
latent variables, the minimum sample is 80 respondents,
making a sample of 119 eligible. This sample has successfully
represented the entire flow of the poultry supply chain from
upstream to downstream, covering all important stages such as
breeder, hatchery, grow-out farm, processing plant, distributor,
and retailer. Thus, no segment was missed in this data
collection, ensuring that the results of the study can be
generalized to describe the dynamics of the poultry supply
chain as a whole.

4)  Model Estimation: Perform SEM estimation using
Maximum Likelihood (ML) with (PLS Algorithm) to calculate
path coefficients and factor loadings.

5)  Model Evaluation: Assess the reliability and validity
of the model using Composite Reliability (CR) and Average
Variance Extracted (AVE), as well as goodness-of-fit indices
such as RMSEA and CFL

6)  Hypothesis Testing: Test the effect between variables
by path analysis, using p-value and standardized coefficient
B

7)  Model Modification: Improve the model by removing
insignificant paths or reformulating based on modification
indices.

8)  Interpretation of Results: Interpret the findings in
terms of theoretical and practical implications, highlighting
the role of Power BI in mediating the relationship between
variables.

By organizing the SEM process into these subsections, the
analysis becomes more systematic and accessible to readers,
ensuring clarity in understanding the methodology and results.

4. RESULTS AND DISCUSSION
4.1 Respondent classification

The classification of respondents in this study was carried
out carefully, dividing individuals based on several important
categories. In this study, 73.9% of respondents were male,
with age groups of 26-40 years and 41-50 years at 34.5% each.
Most were from the livestock sector (62.2%), followed by
poultry meat production (16.8%). 67.2% were permanent
employees, and 39.5% had 0-1.5 years of work experience.
These findings show the dominance of the livestock sector and
permanent employees, providing insights for further
demographic analysis.

2134

4.2 Data processing using SPSS

The following are the results of data processing using SPSS,
which is done sequentially from the questionnaire data as
shown in Table 2. The results of data identification and
validation show that they have met the validity criteria with a
significance level below 0.05. Therefore, the data can be
employed as a basis for analysis and interpretation of research
results.

Table 2. Reliability testing

Reliability Statistics
Cronbach's Alpha
957

N of Items
28

The reliability analysis shows that the Cronbach's Alpha
coefficient for all items reaches 0.957, which means that these
variables have sufficient reliability (>0.70) and can be used as
valid measurement instruments. Then, the KMO and Barlett's
Test can be carried out as a CFA test (Table 3).

Table 3. KMO and Barlett's test

KMO and Barlett’s Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy .861
Approx. Chi-Square  1782.121
Barelett’s Test of Sphericity df 378
Sig. .000

On CFA Testing, the KMO value of 0.861 indicates good
sample adequacy for factor analysis, and the Bartlett's test p-
value of 0.000 proves that factor analysis is appropriate, and
variables have significant correlations, then the normality test
can be carried out. In this study, the normality test was carried
out using the Kolmogorov-Smirnov method (Table 4).

Table 4. Normality test

Tests of Normality
Kolmogorov-Smirnov Shapiroe-Wilk

Statistic  df  Sig. Statistic  df  Sig.

X1 176 119 .000 912 119 .000
X2 113 119 .001 .942 119 .000
Y 136 119 .000 925 119 .000

Z .148 119 .000 .944 119 .000

The significance value of the normality test above is 0.000,
which is below 0.05, therefore, it is necessary to carry out
further testing using a non-parametric test (Table 5).

Table 5. Non-parametric test

Npar Tests
One-Sample Kolmogorov-Smirnov Test
Unstandardized Residual

N 119
Normal Parameters MeaTl . 0000000
Std. Deviation 1.70413956
Absolute .073
Most Extreme Differences Positive .046
Negative -.073
Test Statistics .073
Asymp. Sig. (2-tailed) 185




The non-parametric test results show a value of 0.185,
which is greater than 0.05. Thus, the data from 119
respondents can be considered normal or normally distributed.

4.3 SEM analysis

In psychometric analysis, Cronbach's Alpha, rho A, and
AVE assess the reliability and wvalidity of measurement
instruments, where reliability reflects internal consistency and
convergent validity indicates conformity to the intended
concept (Table 6).

Table 6. Data validity and reliability test

Cronbach's Composite
Path Alpha Rho_A Relial:)ility AVE
X1 0.882 0.883 0.908 0.585
X2 0.845 0.854 0.883 0.522
Y 0.880 0.882 0.906 0.581
Z 0.843 0.846 0.882 0.517
Real-time data visualization (X1) and Information

Transparency (X2) have high reliability (Cronbach's Alpha:
0.882, 0.845). Power BI (Y) and CPFR (Z) also showed strong
reliability.where these results show Cronbach's Alpha, rho A,
and AVE have the reliability and validity of measurement
instruments that reflect internal consistency and convergent
validity in accordance with the concept of the model created
(Table 7).

Table 7. Discriminant validity

Path X1 X2 Y Y4
X1 0.765
X2 0.790 0.722
Y 0.699 0.742 0.762
V4 0.854 0.857 0.884 0.719

Discriminant validity analysis shows that the correlation

S
¥ 0719
X1.4

X1.5
X1.6
X1.7

[
x1.1

x2.1 0 A
LN
x22 [\
¥ 0.807
X2.3 0.736
0758
H2.4  4-0752—
& 0751
X285 0.575
0,651 X2
X2.6 ~

X2.7

0.755
“‘o.aua\:‘\b
4—0.787 —
73 \
0.794
0761 x1
/

between the variables Real-time Data Visualization (X1),
Information Transparency (X2), Power BI (Y), and CPFR (Z)
is quite high but below 0.90, indicating that the constructs in
the model are well met (Table 8).

Table 8. R square

Path R Square R Square Adjusted
Y 0.584 0.577
Z 0.909 0.907

Regression analysis shows a strong relationship between
Power BI Implementation and CPFR, with an R Square of
0.909. This means 90% of the variation in CPFR is explained
by Power BI Implementation, which has a significant effect on
its success.

4.4 SEM diagram (PLS algorithm)

This model shows the relationship between the latent
variables Real-time Data Visualization (X1) and Information
Transparency (X2) on the mediating variables Power BI
Implementation (Y) and Collaboration Success using CPFR
(Z). Real-time Data Visualization (X1) has a significant
positive effect on Power BI Implementation (Y) with a
coefficient of 0.301, while Information Transparency (X2)
also has a significant positive effect with a coefficient of 0.504.
The implementation of Power BI has a significant positive
effect on CPFR (Z) with a coefficient of 0.469. In addition,
Real-time Data Visualization has a direct positive effect on
CPFR (0.329), and Information Transparency also has an
effect on CPFR (0.249). This model shows that both influence
CPFR positively, but with Power BI Implementation as a
mediating variable, the significance value is higher.so that it
can be seen from the high value of the coefficient that the role
of the implementation of power bi (Y) as mediation is better
in achieving successful collaboration using CPFR than the
direct relationship Real-time Data Visualization (X1) and
Information Transparency (X2) (Figure 2).

Figure 2. Diagram SEM
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Table 9. Direct effect and indirect effect

Path Original Sample Sample Mean Standard Deviation T Statistics p values Indication
(0) (M) (STDEV) (O/STDEV) of Validity
Direct Effect
X1->Y 0.301 0.296 0.100 2.999 0.003 Valid
X1->Z 0.470 0.464 0.075 6.271 0.000 Valid
X2->Y 0.504 0.510 0.093 5.408 0.000 Valid
X2->Z 0.486 0.493 0.071 6.829 0.000 Valid
Y->Z 0.469 0.466 0.050 9.343 0.000 Valid
Indirect Effect
X1->Y->Z 0.141 0.138 0.051 2.792 0.005 Valid
X2->Y->Z 0.237 0.237 0.049 4.817 0.000 Valid
The following is an explanation of the direct effect and implementation.
effect through mediation variables (indirect effect) based on
the results of the analysis of each path in the Table 9:
1) X1 and Y: Real-time data visualization (X1) has a 5. CONCLUSION AND MANAGERIAL

significant positive effect on Power BI implementation (Y)
with a P-value of 0.003. It can be concluded that this variable
relationship is valid. This is in line with the hypothesis of
previous research, where Irawan et al. [34] and Tirupati et al.
[35] in their research show that Real-time data visualization
has a positive and significant effect on the implementation of
Power BI.

2) X1 and Z: X1 has a significant positive effect on
CPFR (Z) with a P-value of 0.000. It can be concluded that this
variable relationship is valid. This is in line with the hypothesis
of previous research, where Mahendra [36] in their research
shows that Real-time data visualization has a positive and
significant effect on the implementation of CPFR.

3) X2 and Y: Information transparency (X2) has a
significant positive effect on Power BI implementation (Y)
with a P-value of 0.000. It can be concluded that this variable
relationship is valid. This is in line with the hypothesis of
previous research, where Avinda et al. [37] in their research
shows that Information transparency has a positive and
significant effect on the implementation of Power BI.

4) X2 and Z: X2 has a significant positive effect on
CPFR (Z) with a P-value of 0.000. It can be concluded that this
variable relationship is valid. This is in line with the hypothesis
of previous research, where Rosihan et al. [38] in their
research show that information transparency has a positive
effect on CPFR.

5) Y and Z: Power BI implementation (Y) has a
significant effect on CPFR (Z) with a P-value of 0.000; it can
be concluded that this variable relationship is valid. This is in
line with the hypothesis of previous research, where Jufri et al.
[39] in their research shows that Power BI has a positive and
significant effect on CPFR.

6) Xl to Z through Y: Real-time data visualization (X1)
affects CPFR (Z) through Power BI implementation (Y) with
a P-value of 0.005. It can be concluded that this variable
relationship is valid. This is in line with the hypothesis of
previous research where Sabrina [40] and Anggraeni et al. [41]
in their research show that Power Bl mediates the relationship

between real-time data visualization and CPFR
implementation.
7) X2 to Z through Y: Information transparency (X2)

has a significant indirect effect on CPFR (Z) through Power
BI implementation (Y) with a P-value of 0.000. It can be
concluded that this variable relationship is valid. This is in line
with the hypothesis of previous research where Susanto and
Thantawi [42], in their research, show that Power BI mediates
the relationship between information transparency and CPFR
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IMPLICATIONS
5.1 Conclusion

The conclusion of the analysis shows that real-time data
visualization (X1) and information transparency (X2) have a
significant effect on the implementation of Power BI (Y) and
CPFR (2), both directly and indirectly. Both affect the use of
Power BI and the success of CPFR, with Power BI serving as
a bridge between the two. This study introduces a customized
CPFR model for the poultry industry in Indonesia, which uses
Power BI to improve transparency and collaboration among
stakeholders. This study addresses the gap in previous research
by providing a specific collaborative framework that addresses
the unique challenges faced by the Indonesian poultry supply
chain.

The findings of this study have practical implications for
stakeholders in the poultry supply chain. Stakeholders in the
poultry supply chain need to focus on three key elements:
quality data visualization and information transparency,
proper use of Power BI, and implementation of a structured
implementation process for effective collaboration outcomes.
By focusing on these elements, stakeholders can improve
decision-making, reduce risks, increase supply chain
efficiency, improve farmer welfare, and enhance the
competitiveness of the Indonesian poultry industry.

5.2 Managerial implications

Based on the research findings, to advance the poultry
industry in Indonesia, industry players are advised to adopt an
integrated information system based on Power BI that is
designed according to the needs of each stakeholder, such as
farmers, policy makers, and supply chain managers. For
farmers, the dashboard should display easy-to-understand data
on market prices, weather, and best farming practices. Policy
makers need to be provided with analysis of industry trends
and the impact of existing policies, while supply chain
managers should focus on operational performance metrics
and logistics efficiency. The government also needs to
formulate policies that support information transparency,
provide incentives for the adoption of this technology, and
provide adequate training and digital infrastructure. In
addition, further research is needed to explore the long-term
impact of the transparency system and develop a more
accurate demand prediction model. These steps are expected
to improve operational efficiency, data transparency, and the



welfare of all actors in the poultry meat supply chain,
especially farmers as the most affected parties. These
recommendations aim to ensure that all stakeholders can adapt

to technological changes and improve their overall
performance.
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