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Abstract: Green procurement has become a significant tool for governments aiming to reduce environmental
consequences via ethical purchasing practices. Notwithstanding regulatory achievements, the implementation of green
procurement principles into successful operational processes continues to pose a problem, especially within regional
governments of poor nations. In East Lombok Regency, where environmental degradation persists due to unsustainable
procurement choices, there is an urgent necessity for pragmatic models that connect policy with execution. Recent
technology advancements present new opportunity to integrate data analytics into procurement systems, potentially
improving transparency and environmental results. This study seeks to develop a data-driven green procurement approach
that enhances environmental performance in the public sector of East Lombok. The paper examines the disparity
between current policy frameworks and their ineffective implementation, frequently attributed to insufficient data
application in procurement decisions. The study population comprises procurement officers, regional government entities,
and registered suppliers within East Lombok’s public sector, utilizing a purposive sample of 70 respondents who
represent key stakeholders. A mixed-methods approach was utilized, integrating qualitative data from interviews and
focus groups with quantitative validation via structural equation modeling (SEM). The paper presents an innovative
incorporation of data analytics into green procurement procedures, facilitating evidence-based decision-making and real
time monitoring of environmental performance metrics. The findings indicate that the suggested paradigm markedly
enhances procurement transparency, supplier adherence, and quantifiable environmental results. The study indicates
that data-driven green procurement is a feasible and scalable approach for regional governments seeking to enhance their
environmental governance and sustainability outcomes.
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1. INTRODUCTION

In recent years, the issues of sustainability and environmental degradation have become a global concern,
including at the local government level in Indonesia. One important instrument in promoting sustainable
practices in the public sector is green procurement, which is the procurement of goods and services that
considers environmental impacts throughout their lifecycle (Liu et al., 2021). However, in East Lombok
Regency, despite the availability of green procurement policies, their implementation practices are still not
optimal due to low awareness, human resource capacity, and limitations in data-based systems (Rahman et
al., 2022; Wahyuni & Nugroho, 2023). This condition highlights the urgent need for a practical approach
that can bridge the gap between regulation and field practice.

Some contemporary studies highlight the phenomenon of the policy implementation gap, which is the
discrepancy between the policies that are set and the actual practices that are carried out (Marcelino-Sadaba
et al., 2020). In the context of public procurement, the integration of digital technology and data analytics
can drive more accountable and efficient decision-making processes (Jaiskeliinen et al., 2021). The data-
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driven decision-making approach not only enhances transparency and accountability but also enables real-
time monitoring of environmental performance (Bai et al., 2022). Therefore, data utilization becomes a key
aspect in creating a procurement system that is adaptable to sustainability challenges.

This research offers a new contribution by developing a data-driven green procurement model that is
contextual for the local public sector, specifically in East Lombok Regency. Unlike previous studies that
were still focused on the conceptual level, this study adopts a mixed methods approach to build and validate
an evidence-based model that can be directly applied in the local government procurement system. The
primary goal of this research is to bridge the gap between green procurement policy and implementation by
integrating data analysis that drives improved environmental performance and sustainable procurement

governance (Setyawati et al., 2023; Zhang & Wang, 2024).

2. LITERATURE REVIEW

2.1. Green Procurement Policy
A green procurement policy is a set of rules and guidelines designed to ensure that the procurement of
goods and services considers environmental impacts throughout the product life cycle (Liu et al., 2021).

Green procurement policies are critical instruments to encourage sustainable development, particularly in
the public sector (Liu et al., 2021; Rahman et al., 2022; Testa et al., 2016; Preuss, 2009). International
comparative studies also emphasize that strong policy design, combined with supplier collaboration, can
significantly strengthen procurement outcomes (Brammer & Walker, 2011; Oruezabala & Rico, 2012)

This policy includes the integration of environmental criteria into technical specifications, bid evaluation,
and procurement contracts. Rahman et al. (2022) demonstrated that the clarity of green procurement
policies is a key factor in driving the adoption of sustainability principles in the public sector. Furthermore,
Walker et al. (2023) found that local governments with formal policies on green procurement tend to be
more successful in achieving emission reduction targets and sustainable resource use.

2.2. Digital Readiness

Digital readiness refers to an organization’s ability to leverage information and communication technology
in supporting operations, including public procurement (Jiiskeliinen et al., 2021). This readiness
encompasses technological infrastructure, human resource competencies, information system integration,
and a digital-oriented work culture. According to Zhang et al. (2024), a high level of digital readiness
accelerates the adoption of data-driven procurement systems, enhances transparency, and reduces the risk of
administrative errors. Research by Setyawati et al. (2023) in Indonesia’s public sector also confirmed that
digital readiness is a determining factor in the effectiveness of sustainable procurement implementation.

2.3. Data Utilization in Decision-Making

Data utilization in decision-making is the process of integrating data analysis into the evaluation and
selection of strategic decisions (Zhang & Wang, 2024). In the context of green procurement, this involves
using data to assess suppliers’ environmental performance, monitor supply chains, and predict the
environmental impacts of procurement decisions. Bai et al. (2022) found that data utilization enhances the
objectivity of decisions and facilitates real-time monitoring of sustainability indicators. Although this
concept has rapidly advanced in the private sector, Setyawati et al. (2023) revealed that its application in
Indonesia’s public sector remains limited, making this variable a novel contribution to the present study.

2.4. Supplier Engagement
Supplier engagement refers to the level of active participation of suppliers of goods and services in meeting
green procurement criteria (Wahyuni & Nugroho, 2023). Such participation may take the form of
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commitments to meet environmental specifications, innovations in environmentally friendly products, or
collaboration with governments in achieving sustainability targets. According to Marcelino-Sadaba et al.
(2020), the level of supplier engagement is strongly influenced by the clarity of procurement requirements
and the availability of information support from buyers. Liu et al. (2021) further noted that actively engaged
suppliers tend to expand the adoption of environmentally friendly practices in the market.

2.5. Environmental Performance

Environmental performance is a measure of the impact of an organization’s activities on the environment,
including energy efficiency, emission reduction, waste management, and sustainable resource use (Bai et al.,
2022). In the context of public procurement, environmental performance reflects the extent to which
procurement policies and practices contribute to achieving national and regional sustainability targets.
Walker & Brammer (2023) stated that improvements in environmental performance can be achieved
through a combination of stringent policies, the use of digital technologies, and active supplier engagement.

3. RESEARCH METHODOLOGY

This study employs a mixed-methods approach, combining both qualitative and quantitative techniques.
Qualitative data were collected through in-depth interviews and focus group discussions (FGDs) with
procurement officials, local business actors, and key stakeholders within the East Lombok Local
Government. Meanwhile, quantitative data were obtained through a structured questionnaire distributed to
70 respondents selected using purposive sampling.

Quantitative analysis was conducted using Structural Equation Modeling (SEM) to examine the
relationships among variables in the proposed data-driven green procurement model. In parallel, qualitative
analysis was utilized to explore contextual factors, implementation challenges, and procurement actors’
perceptions of the integration of digital technology in procurement processes.

4. RESEARCH FRAMEWORK

The research framework was developed by integrating policy implementation theory, the concept of green
procurement, and the data-driven governance approach. The proposed model consists of five main
variables: (1) green procurement policy, (2) digital readiness, (3) data utilization in decision-making, (4)
supplier engagement, and (5) environmental performance. The relationships among these variables are
tested to identify the extent to which these factors influence the success of green procurement in the public
sector.

This framework is grounded in a synthesis of policy implementation theory (Marcelino-Sadaba et al.,
2020), the concept of green public procurement (Liu et al., 2021), and the data-driven governance
approach (Zhang & Wang, 2024). The research model proposes five interrelated variables:

1. Green Procurement Policy - refers to the existence and quality of regulations governing
environmentally oriented procurement at the local government level (Rahman et al., 2022).

2. Digital Readiness - reflects the organizational capacity to adopt and leverage digital technologies in
supporting procurement processes (Jiiskeldinen et al., 2021).

3. Data Utilization in Decision-Making - the central variable of this study, measuring the extent to
which data are used to support sustainable procurement decisions (Setyawati et al., 2023).

4. Supplier Engagement - the degree to which local suppliers actively and productively participate in
green procurement processes (Wahyuni & Nugroho, 2023).

5. Environmental Performance - the outcome indicator reflecting the tangible impact of procurement
on environmental sustainability, including emissions, energy efficiency, and sustainable materials (Bai

et al., 2022).
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The integration of these five variables provides a comprehensive framework for analyzing the dynamics of
data-driven green procurement in the public sector. While prior studies have separately examined policy
design, digital readiness, and supplier involvement, limited research has addressed the role of data
utilization as a central mediating factor linking these elements to environmental performance outcomes.
This gap highlights the need for further empirical investigation, particularly within the context of
developing countries such as Indonesia, where digital transformation and sustainability policies are still
evolving.

Accordingly, this study proposes a research model that not only evaluates the direct effects of green
procurement policy, digital readiness, and supplier engagement on environmental performance but also
emphasizes the novel contribution of data utilization in decision-making as a key determinant of
sustainable procurement success. This framework sets the foundation for the development of testable
hypotheses and the empirical validation of the model.
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Fig 1. Research Framework

5. RESEARCH HYPOTHESES

Building upon the research framework and prior literature, this study formulates several hypotheses to
empirically test the relationships among green procurement policy, digital readiness, data utilization in
decision-making, supplier engagement, and environmental performance in the public sector. The proposed
hypotheses are as follows:

e HI1: Green Procurement Policy has a positive effect on Data Utilization in Decision-Making.

e H2: Digital Readiness has a positive effect on Data Utilization in Decision-Making.

e H3: Data Utilization in Decision-Making has a positive effect on Supplier Engagement.

e H4: Data Utilization in Decision-Making has a positive effect on Environmental Performance.
e Hb5: Supplier Engagement has a positive effect on Environmental Performance.

These hypotheses are designed to validate the proposed model and provide empirical evidence regarding the
critical role of data utilization in strengthening the effectiveness of green procurement practices.

2599



International Journal of Environmental Sciences
ISSN: 2229-7359

Vol. 11 No. 23s, 2025
https://www.theaspd.com/ijes.php

6. RESEARCH FINDINGS

The qualitative analysis revealed a misalignment between formal policies and operational practices in the
field. Several key challenges were identified, including the lack of technical training, resistance to digital
transformation, and limited involvement of local suppliers in the green procurement system.

From the quantitative perspective, the SEM results indicated that the variable of data utilization has a
significant effect on enhancing procurement transparency and efficiency. Moreover, digital readiness and
policy support were also found to be important mediating variables that indirectly influence environmental
performance through the strengthening of data-driven decision-making systems.

7. RESEARCH RESULT

This study involved 70 respondents selected through purposive sampling, consisting of procurement
officials, local government personnel, and registered suppliers in East Lombok Regency. This technique was
chosen to ensure that the participants had direct relevance to the implementation of green procurement.
Data analysis was conducted using Structural Equation Modeling (SEM), which enables the simultaneous
testing of causal relationships among variables in the model. The results of data processing showed that all
construct indicators met the criteria for validity and reliability, making them suitable for further analysis
within the structural model. Furthermore, the R-Square test indicated that the endogenous variables in the
model had moderate to strong explanatory power, reflecting the significant contribution of predictor
variables to improving environmental performance through the application of data-driven green
procurement.

The hypothesis testing results demonstrated that all indicators across the five constructs had outer loading
values above 0.70, indicating that the indicators were valid in representing their respective constructs. The
Composite Reliabilityvalues for all constructs exceeded 0.90, showing a very high level of internal
consistency. Similarly, all constructs achieved Cronbach’s Alpha values above 0.70, thereby fulfilling the
recommended reliability criteria.

Additionally, the Average Variance Extracted (AVE) values for all constructs were above the threshold of
0.50, which indicates that more than 50% of the variance of the indicators was explained by the underlying
constructs. This reinforces the conclusion that the measurement model meets the requirements of
convergent validity.

Overall, the results of the outer model confirm that all constructs in the research framework—particularly
Data Ultilization in Decision-Making as the novelty variable—have valid and reliable indicators. Accordingly,
the research model is deemed suitable to proceed to the inner model analysis stage in order to test the
causal relationships among variables as hypothesized (H1-H5).

Table 1. Outer Loading, Composite Reliability, Average Variance Extracted

Latent Construct Indicator | Outer Cronbach’s | Composite AV
Loading | Alpha Reliability (CR) | E
Green Procurement Policy GPP1 0.81 0.84 0.89 0.6
7
GPP2 0.84
GPP3 0.79
Digital Readiness DR1 0.85 0.87 0.91 0.7
2
DR2 0.88
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DR3 0.82
Data Utilization in Decision-Making DUDMI1 | 0.87 0.88 0.92 0.7
(Novelty) 4
DUDM2 | 0.85
DUDM3 | 0.86
Supplier Engagement SE1 0.83 0.85 0.90 0.6
9
SE2 0.84
SE3 0.80
Environmental Performance EP1 0.86 0.86 091 0.7
1
EP2 0.85
EP3 0.83

The validity test was conducted to ensure

that each indicator used in the study was able to accurately

measure the latent construct (convergent validity). Meanwhile, the reliability test aimed to assess the
internal consistency of the indicators in measuring the same construct.

The evaluation of convergent validity refers

to the criteria of outer loading values > 0.70, average variance

extracted (AVE) > 0.50, and composite reliability (CR) > 0.70, as recommended by Hair et al. (2022).
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Fig 2. Outer Model - Green Procurement Research

The outer model illustrates the relationship between latent constructs and their observed indicators. Each
construct—Green Procurement Policy, Digital Readiness, Data Usage in Decision-Making, Supplier
Engagement, and Environmental Performance—is measured by multiple indicators. The arrows from
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constructs to indicators represent the reflective measurement approach, where the reliability and validity of
each indicator are assessed through outer loadings.

Table 2. Validity and Reliability Test Results

Latent Construct Indicator | Outer AVE | Composite Cronbach’s
Loading Reliability Alpha
(CR)

Green Procurement Policy (Rahman et | GPP1 0.81 0.67 | 0.89 0.84
al., 2022)

GPP2 0.84

GPP3 0.79
Digital Readiness (Jaiskeldinen et al., DR1 0.85 0.72 1 091 0.87
2021)

DR2 0.88

DR3 0.82
Data Utilization in Decision-Making DUDMI1 | 0.87 0.74 | 0.92 0.88

(Novelty Variable) (Setyawati et al.,
2023; Zhang & Wang, 2024)

DUDM2 | 0.85

DUDM3 | 0.86
Supplier Engagement (Wahyuni & SE1 0.83 0.69 | 0.90 0.85
Nugroho, 2023)

SE2 0.84

SE3 0.80
Environmental Performance (Bai et al., | EP1 0.86 0.71 | 0.91 0.86
2022)

EP2 0.85

EP3 0.83

The data-driven green procurement model developed in this study demonstrates good validity and
reliability. The integration of data systems in procurement enables real-time tracking of environmental
indicators such as carbon emissions, energy consumption, and the types of materials used. In addition, the
model encourages greater supplier compliance with the established environmental criteria.

The implementation of this model also has a positive impact on collaboration between local governments
and local businesses, creating opportunities for green product innovation and enhancing organizational
capacity to systematically implement sustainability principles.

The table below presents the results of the R-Square (R?) test, which illustrates the proportion of variance
in endogenous variables that can be explained by predictor variables in the research model. The R? values
are categorized into strong, moderate, or weak levels of interpretation according to the criteria of Hair et al.

(2022).

Table 3. R-Square (R?)

Endogenous Variable Predictor Variable(s) R-Square | Interpretation
Data Utilization in Decision- Green Procurement Policy, Digital 0.68 Strong
Making (Novelty Variable) Readiness
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Supplier Engagement Data Utilization in Decision-Making | 0.55 Moderate

Environmental Performance Data Utilization in Decision-Making, | 0.72 Strong
Supplier Engagement

The R-Square test results indicate that Environmental Performance has the highest R? value of 0.72,
meaning that 72% of its variance can be explained by Data Utilization and Supplier Engagement. This
suggests that the research model makes a substantial contribution to advancing sustainability achievements
in the public procurement sector.

Meanwhile, Data Utilization in Decision-Making obtained an R? value of 0.68, showing that the
combination of Green Procurement Policy and Digital Readiness has a strong influence on this novelty
variable. This finding underscores the importance of policy support and digital infrastructure in optimizing
data utilization.

Supplier Engagement recorded an R? value of 0.55, which falls into the moderate category. This implies
that although data utilization significantly contributes to supplier participation, other factors outside the
model also affect the level of supplier engagement in green procurement processes.

Hypothesis testing was then conducted to evaluate the causal relationships among variables in the data-
driven green procurement research model using the Structural Equation Modeling (SEM) approach. This
analysis aims to test whether the hypothesized effects (H1-H5) are statistically significant, thereby providing
empirical support for the proposed conceptual model.

The hypothesis testing was carried out through path analysis in the structural model using the PLS-SEM
method. The acceptance criteria for hypotheses refer to the following thresholds:

e tstatistic > 1.96 (significance at the 5% level)
e p-value £0.05

The following Table 4 presents the results of hypothesis testing (H1-H5).

Table 4. Hypothesis Testing Results of the Research Model

Hypothesis | Relationship Between Variables Path t- p Decisio
Coefficient (B) | statistic | value | n

H1 Green Procurement Policy — Data 0.38 4.215 0.000 | Accepte
Ultilization in Decision-Making d

H2 Digital Readiness — Data Ultilization in | 0.45 5.102 0.000 | Accepte
Decision-Making d

H3 Data Utilization in Decision-Making — 0.42 4.876 0.000 | Accepte
Supplier Engagement d

H4 Data Utilization in Decision-Making — 0.39 4.553 0.000 | Accepte
Environmental Performance d

H5 Supplier Engagement — Environmental | 0.36 3.984 0.000 | Accepte
Performance d

The hypothesis testing results show that H1 and H2 are accepted, confirming that Green Procurement
Policy and Digital Readiness significantly influence Data Utilization in Decision-Making as the novelty
variable in this study. Furthermore, H3 and H4 are also accepted, indicating that Data Ultilization has a
significant direct effect on both Supplier Engagement and Environmental Performance. Finally, H5 is
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accepted, suggesting that the higher the level of supplier engagement, the better the environmental
performance achieved in the implementation of data-driven green procurement.

8. DISCUSSION

The findings of this study demonstrate that Green Procurement Policy and Digital Readiness significantly
influence Data Ultilization in Decision-Making (novelty variable). This result is consistent with Setyawati et
al. (2023), who emphasized that the integration of clear policies with strong digital infrastructure support
enhances the effectiveness of data utilization in public procurement processes. Similarly, Zhang and Wang
(2024) revealed that the application of big data and analytics can accelerate evidence-based decision-making
in sustainable procurement. This implies that the synergy between regulation and technology serves as a
critical foundation for promoting environmentally friendly public procurement.

Furthermore, the study indicates that Data Ultilization has a direct effect on both Supplier Engagement and
Environmental Performance. This finding reinforces Wahyuni and Nugroho (2023), who argued that
suppliers are more motivated to actively participate in green procurement when there is information
transparency and data-driven evaluation criteria. Bai et al. (2022) also highlighted that the systematic use of
data in public procurement can improve the achievement of environmental performance indicators such as
carbon emission reduction and resource efficiency. Thus, data utilization not only enhances process
efficiency but also generates measurable environmental impacts.

In addition, Supplier Engagement was found to have a positive effect on Environmental Performance,
supporting the view of Liu et al. (2021) that collaboration between governments and suppliers is a key
success factor in implementing sustainable procurement. Marcelino-Sadaba et al. (2020) further suggested
that intensive supplier participation in procurement processes facilitates the broader adoption of green
innovations in the market. With an R? value of 0.72 for Environmental Performance, this study provides
empirical evidence that the combination of data utilization and supplier engagement contributes
substantially to achieving sustainability goals in the public sector, particularly in East Lombok Regency.

9. CONCLUSION

This study developed and tested a data-driven green procurement model to enhance environmental
performance in the public sector of East Lombok Regency. The SEM analysis results indicate that Green
Procurement Policy and Digital Readiness significantly influence Data Utilization in Decision-Making as
the novelty variable. Furthermore, data utilization was found to have a direct impact on both Supplier
Engagement and Environmental Performance, while supplier engagement also contributed positively to
improving environmental performance. These findings affirm that the synergy between regulation,
technology, and stakeholder collaboration is a key success factor in implementing data-driven green
procurement.

Overall, this research provides empirical evidence that adopting a data-driven approach in green
procurement not only improves transparency and efficiency but also delivers tangible impacts on achieving
environmental sustainability indicators. The high R? value for environmental performance (0.72) indicates
that the combination of data utilization and supplier engagement explains a substantial proportion of
regional sustainability achievements. This model can serve as a reference for other local governments in
designing sustainability-oriented public procurement strategies.

10. RESEARCH LIMITATIONS

This study has several limitations. First, the number of respondents was limited to 70 participants selected
through purposive sampling, which requires caution when generalizing the findings to other regions.
Second, the data were collected within a specific time frame, thus not accounting for the dynamics of
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changing policies and technologies over time. Third, the research focused on the public sector in a single
region, meaning that the context and relevant variables in other sectors or regions may differ.

11. RECOMMENDATIONS FOR FUTURE RESEARCH

Future studies are recommended to expand the number and diversity of respondents, including
representatives from various regions and sectors. In addition, a longitudinal approach could be employed to
observe changes in the relationships among variables over time. Subsequent researchers may also introduce
moderating variables such as organizational culture or leadership support to enrich the understanding of
factors influencing the success of data-driven green procurement.

Managerial Implications

The results of this study provide strategic implications for local governments and stakeholders. First,
improving environmental performance requires synergy between clear policies and adequate digital
readiness; hence, investment in technological infrastructure and training for government officials is
essential. Second, data-based transparency in procurement processes can enhance supplier participation and
strengthen public accountability. Third, intensive collaboration with suppliers should be facilitated through
incentives, technical assistance, and the establishment of clear environmental standards to ensure that green
procurement is implemented effectively and contributes positively to regional sustainability.
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