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Abstract

Sustainable development requires the integration of innovation and
technology to enhance efficiency, productivity, and environmental
responsibility. However, challenges in adoption, limited capacity, and lack
of coordination hinder effective implementation. This study aims to
analyze the impact of innovation and technology integration on achieving
sustainable development. A quantitative survey design was employed,
collecting data from 200 respondents including innovation managers,
technology practitioners, and policymakers in industrial and government
sectors. Data were gathered using structured questionnaires and analyzed
through multiple linear regression to examine the relationship between
innovation, technology integration, and sustainable development
outcomes. The results indicate that both innovation and technology
integration positively and significantly influence sustainable development,
with combined implementation providing greater impact. Effective
adoption  enhances operational efficiency, productivity, and
environmentally friendly practices. Future research is recommended to
explore specific technology types and contextual factors affecting
sustainability outcomes.

Abstrak

Pembangunan berkelanjutan menuntut integrasi inovasi dan teknologi
untuk meningkatkan efisiensi, produktivitas, dan tanggung jawab
lingkungan. Namun, adopsi yang terbatas, keterbatasan kapasitas, dan
kurangnya koordinasi menghambat implementasi yang efektif.
Penelitian ini bertujuan untuk menganalisis pengaruh inovasi dan
integrasi teknologi terhadap pencapaian pembangunan berkelanjutan.
Penelitian menggunakan desain survei kuantitatif dengan pengumpulan
data dari 200 responden yang terdiri dari manajer inovasi, praktisi
teknologi, dan pengambil kebijakan di sektor industri dan pemerintah.
Data dikumpulkan melalui kuesioner terstruktur dan dianalisis
menggunakan regresi linier berganda untuk menguji hubungan antara
inovasi, integrasi teknologi, dan hasil pembangunan berkelanjutan.
Hasil penelitian menunjukkan bahwa inovasi dan integrasi teknologi
memiliki pengaruh positif dan signifikan terhadap pembangunan
berkelanjutan, dengan implementasi kombinasi memberikan dampak
lebih besar. Adopsi yang efektif meningkatkan efisiensi operasional,
produktivitas, dan praktik ramah lingkungan. Penelitian selanjutnya
disarankan untuk mengeksplorasi jenis teknologi spesifik dan faktor
kontekstual yang mempengaruhi pencapaian keberlanjutan.

1-10


mailto:supriyadiarief95@gmail.com
mailto:gilang19@gmail.com

Vol. 1 No. 1 (2025): September
Gilang Ramadhan

INTRODUCTION

Sustainable development has become a critical global agenda for governments,
industries, and society. This concept emphasizes the balance between economic growth,
environmental preservation, and social well-being (Mezentseva et al., 2024). Alongside
globalization and rapid technological advancement, the need for innovation and technology
integration has become increasingly crucial to promote more efficient, inclusive, and
environmentally friendly development practices.

However, the implementation of innovation and technology in the context of
sustainable development still faces several challenges. First, the adoption rate of innovation
across various sectors is often low due to limited capacity, costs, and insufficient
understanding of the benefits of technology (Johnson, 2010). Second, suboptimal technology
integration leads to operational inefficiencies and hinders the achievement of sustainability
goals. Third, the lack of coordination among stakeholders makes innovation and technology
strategies difficult to implement consistently.

Previous studies have examined these issues. For instance, (Meng et al., 2018) found
that the application of digital technology in the industrial sector can increase energy
efficiency by up to 20% and support environmentally friendly practices. Additionally,
(Sikder et al., 2023) demonstrated that process innovations integrated with information
technology can enhance organizational productivity while reducing carbon emissions. Both
studies indicate that implementing innovation and integrating technology significantly
contributes to sustainable development.

In the realm of innovation and technology integration, prior research also highlights
the importance of collaboration and technology adaptation. (Ariansyah et al, 2024)
emphasized that digital-based technology integration can accelerate innovation processes
and create sustainable solutions across sectors. Meanwhile, (Alzoraiki et al., 2024) found
that innovation strategies accompanied by technology integration enable organizations to
respond to environmental changes more flexibly and adaptively.

To address these challenges, several solutions can be implemented. First, improving
human resource capacity through technology and innovation training. Second, strengthening

collaboration between government, industry, and academia to support technology transfer
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and innovative practices. Third, implementing an innovation management framework
integrated with sustainability strategies, ensuring that innovation and technology not only
drive efficiency but also contribute to environmental and social objectives.

Two theories support these proposed solutions: Diffusion of Innovations Theory
(Laukkanen & Patala, 2014), which explains how innovations can be effectively adopted
within societies or organizations, and Sustainable Systems Theory (Hariram et al.,, 2023),
which emphasizes integrating economic, social, and environmental aspects in decision-
making for sustainability.

Based on this discussion, this study aims to analyze the influence of implementing
innovation and integrating technology on achieving sustainable development, and to provide
strategic recommendations for organizations and policymakers to accelerate the transition
toward more sustainable development practices.

RESEARCH METHOD

This study employs a quantitative approach with a survey design, aiming to
numerically measure the influence of innovation and technology integration on achieving
sustainable development. The survey method was chosen to enable data collection from
various respondents in the industrial and government sectors, ensuring that the information
obtained is representative. The research instrument consists of a structured questionnaire
developed based on indicators of innovation, technology integration, and sustainable
development. The questionnaire uses a five-point Likert scale to assess the level of
innovation implementation, the extent of technology integration, and respondents’
perceptions of their contributions to sustainability. Prior to use, the questionnaire was
tested for validity and reliability using Cronbach’s Alpha to ensure internal consistency of
the instrument.

Data were collected through both online and offline distribution of the questionnaire
to respondents, including innovation managers, technology practitioners, and decision-
makers in industrial and government organizations. The sample was determined using
purposive sampling, with criteria requiring respondents to have experience or involvement
in implementing innovation and technology. The targeted sample size was 200 respondents,

in line with standard quantitative research requirements for regression analysis. The
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collected data were analyzed using multiple linear regression to examine the influence of
innovation and technology integration on sustainable development. In addition, descriptive
analysis was conducted to examine data distribution and respondent characteristics. Prior
to regression analysis, assumption tests including normality, multicollinearity, and
heteroscedasticity were performed to ensure the regression assumptions were met. The
results of the analysis were used to draw conclusions regarding the extent to which
innovation and technology integration drive the achievement of sustainable development
goals.

RESULTS AND DISCUSSION

This study employed multiple linear regression analysis to examine the influence of
innovation and technology integration on sustainable development. Prior to regression
analysis, descriptive statistics were conducted to understand the characteristics of
respondents and the distribution of data.

Table 1. Descriptive Statistics of Research Variables.

Variable N Minimum Maximum Mean Std. Deviation
Innovation (X1) 200 2.00 5.00 3.78 0.56
Technology Integration (X2) 200 2.20 5.00 392 0.48
Sustainable Development (Y) 200 2.50 5.00 4.05 0.52

Table 1 shows the data distribution for each research variable. The innovation
variable (X1) has a mean of 3.78 with a standard deviation of 0.56, indicating that
respondents perceive innovation implementation at a moderate to high level. Technology
integration (X2) has a slightly higher mean of 3.92, suggesting that technology integration is
relatively more implemented in organizations. Sustainable development (Y) has a mean of
4.05, indicating that respondents perceive innovation and technology as contributing
positively to achieving sustainability goals.

Picture 1 Multiple Linear Regression Results
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Analysis of Regression Results
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The multiple linear regression results indicate that both independent variables,
innovation (X1) and technology integration (X2), have a positive and significant influence on
sustainable development (Y). The regression coefficient for innovation is 0.425 with a
significance level of 0.000, meaning that a one-unit increase in innovation contributes to a
0.425-unit increase in sustainable development. Technology integration has a coefficient of
0.382 with a significance of 0.000, showing a similar positive effect. These results confirm
that both innovation and technology integration, individually and collectively, drive the
achievement of sustainable development objectives.

Picture 2 Coefficient of Determination (R?) Results
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The coefficient of determination shows an R Square value of 0.550, indicating that
55% of the variation in sustainable development can be explained by innovation and
technology integration. The remaining 45% is influenced by other factors outside this
research model. The Adjusted R Square value of 0.546 indicates that the regression model is
sufficiently robust and can be used to predict the influence of innovation and technology
integration on sustainable development.

Based on the analysis, it can be concluded that innovation and technology integration
have a positive and significant impact on sustainable development. Effective implementation
of innovation and technology integration can enhance operational efficiency, productivity,
and environmentally friendly practices, thereby driving the achievement of sustainable
development goals in both industrial and governmental organizations.

The findings of this study underscore the significant and positive impact of innovation
and technology integration on sustainable development. Specifically, the implementation of
innovative practices and the adoption of advanced technologies have been shown to enhance
operational efficiency, reduce environmental footprints, and promote socio-economic
inclusivity. These results align with the work of (Khan et al,, 2025; Wang & Li, 2024), who

emphasizes the role of green innovation and renewable energy technologies in fostering
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sustainable economic growth. Similarly, (Bachmann et al,, 2022; Chauhan & Sahoo, 2024)
highlights the contributions of digital technologies such as Al, IoT, and blockchain in
advancing the Sustainable Development Goals (SDGs) by improving data accessibility and
decision-making processes. Furthermore, (Irfan et al,, 2022; Yousaf et al.,, 2021) discusses
the combined effects of financial technologies and the digital economy on sustainable
development, noting their potential to drive both environmental sustainability and socio-
economic advancement.

These studies collectively reinforce the notion that innovation and technology are
pivotal in achieving sustainable development objectives. The integration of innovative
practices and advanced technologies facilitates the transition towards more sustainable
production and consumption patterns, thereby contributing to the attainment of SDGs.

The practical implications of these findings are manifold. For policymakers, the
results advocate for the formulation and implementation of policies that encourage
innovation and the adoption of sustainable technologies. This includes providing incentives
for research and development, facilitating access to green technologies, and fostering public-
private partnerships to accelerate the transition towards sustainability. For businesses, the
findings suggest that investing in innovative and sustainable technologies can lead to
improved competitiveness, compliance with environmental regulations, and enhanced
corporate reputation.

Future research could explore the specific mechanisms through which different types
of innovation and technology integration contribute to various dimensions of sustainable
development. Additionally, examining the role of contextual factors such as institutional
frameworks, cultural attitudes, and economic conditions in influencing the effectiveness of
innovation and technology integration would provide a more comprehensive understanding
of their impact on sustainable development.

CONCLUSION

Based on the results of this study and the data analysis, it can be concluded that
innovation and technology integration have a positive and significant impact on the
achievement of sustainable development. Enhanced implementation of innovation within

organizations contributes to operational efficiency, increased productivity, and the adoption
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of environmentally friendly practices. Technology integration, including process
digitalization, the use of IoT, and information technology applications, significantly supports
the implementation of sustainability strategies.

The study also indicates that the combination of innovation and technology provides
greater contributions compared to individual implementation, encouraging industrial and
governmental organizations to adopt a holistic approach in achieving sustainable
development goals. These findings are consistent with recent studies emphasizing the
importance of green innovation, digital technologies, and digital economy integration in
supporting the Sustainable Development Goals (SDGs).

The practical implications of this research highlight the need for policy support from
both government and private sectors to encourage the adoption of innovation and
technology, including investment in infrastructure, human resource training, and
strengthening cross-sector collaboration. Future research is recommended to explore the
specific effects of different types of technology on particular aspects of sustainable
development, as well as to consider contextual factors such as policies, organizational
culture, and technological readiness to enhance the effectiveness of innovation and
technology integration.

Key conclusion: Innovation and technology integration are significant drivers of
sustainable development, and their effective implementation can strengthen the

achievement of environmental, social, and economic goals.
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