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Smart Living has emerged as an innovative approach to enhancing food 

productivity and local economic development through the integration of 

digital technologies, the Internet of Things (IoT), Artificial Intelligence (AI), 

and data-driven governance. Palembang City, one of Indonesia’s expanding 

urban centers, is currently facing challenges related to limited agricultural 

land, distribution inefficiencies, and the low digital capacity of farmers. This 

research examines how Smart Living can serve as a strategic solution to 

improve food security and stimulate the local economy, supported by an 

effective legal and policy framework. This study employs a qualitative socio-

legal methodology and action research to analyze legal instruments and real-

world policy implementation at the regional level. The research aims to 

formulate a Smart Living–based policy model that emphasizes regulatory 

certainty, technological adoption, and community participation. The expected 

outcomes will contribute to improving agricultural productivity, supporting 

economic growth, and strengthening legal structures necessary for sustainable 

Smart Living development in Palembang City. 

Keywords: Smart Living, Smart Agriculture, Local Economy, Legal 

Policy, Palembang, Sustainable Development 

A. INTRODUCTION 

Rapid urbanization and population growth have placed significant pressure on 

Indonesian cities to ensure food security while supporting sustainable economic development. 

Palembang, as a growing metropolitan area, continues to experience declining agricultural 

capacity due to urban land conversion and limited adoption of modern farming technologies. 

Consequently, food supply chains become inefficient and reduce the competitiveness of local 

products in the regional market.¹ 
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Smart Living, an integral component of the Smart City framework, has emerged as a 

promising approach to bridging these challenges by integrating the Internet of Things (IoT), 

Artificial Intelligence (AI), automation, and data analytics into public services, including smart 

agriculture and digital economic ecosystems.² Scholars argue that Smart Living not only 

enhances technological efficiency but also promotes citizen-centered development and 

environmental sustainability.³ Meanwhile, other studies highlight concerns that uneven digital 

literacy and legal uncertainty could worsen inequality between urban farmers and large 

agribusiness actors.⁴ 

In Indonesia, Smart Living-oriented agricultural innovation has shown potential to 

improve productivity through hydroponics, vertical farming, and sensor-based field 

monitoring.⁵ Yet, the regulatory landscape remains fragmented: there is still a lack of explicit 

legal provisions regarding IoT-based farming, agricultural data governance, and drone 

utilization standards. This regulatory gap affects the ability of local governments to accelerate 

technology-driven transformation in the food sector.⁶ 

Therefore, a legal and policy-based analysis is necessary to assess how Smart Living 

can be strategically positioned to support food resilience and strengthen the local economy in 

Palembang. This study aims to evaluate the adequacy of existing legal and policy instruments 

governing Smart Living initiatives, analyze their contribution to agricultural and economic 

performance, and formulate a regional policy model that enhances sustainable and equitable 

Smart Living implementation. 

The results are expected to contribute to both academic understanding and practical 

strategy for local governments, offering policy recommendations to integrate Smart Living into 

regional agricultural development frameworks and deliver measurable socio-economic 

benefits. 

B. MATERIALS AND METHODS 

This study employs a qualitative socio-legal methodology combined with action 

research. The socio-legal approach is used to analyze legal norms and governance structures 

regulating Smart Living implementation, while action research enables real-time policy testing 

and improvements in collaboration with stakeholders. 

 

2.1 Study Location 

The research will be conducted in selected agricultural areas in Palembang City that 

have been identified as potential Smart Living pilot sites in consultation with the Palembang 

Regional Government. 

2.2 Data Collection 

The study utilizes two categories of data: 

a. Legal and Documentary Data 

● National and local laws, regulations, and policy documents governing 

digital agriculture and local economic development 

● Government reports and official planning documents 

● Academic literature from indexed journals 

Legal materials follow the author-date citation format (e.g., Caragliu and Nijkamp 2011; 

Maulana et al. 2023). 

 

b. Empirical Data 
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Collected through: 

 

● Semi-structured interviews with: 

▪ Government officials (local agriculture and food security offices) 

▪ Small-scale farmers 

▪ Local digital-based MSMEs 

● Observations of Smart Agriculture tools (IoT-based irrigation, environmental 

sensors, drone monitoring) 

 

Ethical Approval 

 

The study does involve human participants (farmers & officials), therefore: 

 

● Ethical approval will be obtained from the Ethics Committee, Faculty of Law, 

Universitas Pamulang 

● Approval code will be provided during the review stage 

● Participants will provide informed consent. All personal data will be anonymized and 

handled in compliance with ethical standards. 

2.3 Action Research Protocol 

This research uses a cyclical implementation design consisting of: 
 

Cycle Phase Description Output 

Problem 

Identification 

Mapping legal and 

governance gaps hindering 

Smart Living 

Diagnostic report 

Planning 
Co-creating a draft policy 

model with stakeholders 
Smart Living policy 

prototype 

Implementation 
Pilot testing in selected 

agricultural areas 

Field implementation 

data 

Evaluation 
Assessing productivity, 
economic outcomes, and 
legal feasibility 

Revised model 

Refinement 
Adjusting regulatory and 

operational guidelines 
Final policy recommendation 

 

This protocol will allow other researchers to replicate the policy testing process in 

different regions. 

2.4 Data Analysis 

A combined technique is employed: 

 

● Doctrinal legal analysis for policy and regulatory evaluation 

● Gap analysis between legal provisions and actual field implementation 
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● Thematic analysis for interview and observational data (coded with NVivo software) 

All analytic codes, instruments, and interview guides will be made available upon request. 

2.5 Data Availability Statement 

All datasets generated, including: 

 

● Interview transcripts 

● Field observation logs 

● Legal-policy datasets 

● Analytic coding files 

 

Will be deposited into a publicly accessible repository (e.g., Zenodo / OSF) upon publication. 

Accession numbers and download links will be provided prior to publication. 

Restrictions: 

Some government documents may be restricted due to confidentiality; the availability will be 

disclosed accordingly. 

2.6 Replicability Commitment 

All protocols, methodological instruments, and coding frameworks used in this 

research can be reused and adapted freely by future researchers with proper citation. 

C. RESULT AND DISCUSSION 

3.1 Smart Living Readiness in Palembang: Governance and Infrastructure Findings 

The results of the policy and regulatory review indicate that Palembang City has 

demonstrated an initial level of readiness in adopting Smart Living–based initiatives for food 

production and local economic reinforcement. The city government has included digital 

transformation elements in several official planning documents and collaborated with central 

government programs such as the Digital Transformation Roadmap and the Food Security and 

Nutrition Strategic Policy. However, these initiatives remain fragmented and are not fully 

aligned under a unified Smart Living legal and regulatory framework. This finding is consistent 

with prior studies, which highlight policy fragmentation as a key barrier in Smart City 

implementation in Indonesia (Yigitcanlar et al. 2018; Maulana et al. 2023). 

 

The absence of coordinated regulation leads to difficulties in enforcement, budget 

allocation, cross-sectoral collaboration, and technological standardization. Interviews with 

local agricultural stakeholders revealed that although there is an interest in digital agriculture 

initiatives such as hydroponics and greenhouse farming, many farmers still lack formal 

support due to unclear regulatory mandates. These conditions reinforce the working 

hypothesis that legal certainty plays a determining role in enabling Smart Living 

transformation in the agricultural sector. 

3.2 Effectiveness of Smart Agriculture Technologies on Food Productivity 

Based on field observations and stakeholder input, Smart Agriculture technologies 

primarily sensor-based monitoring, automated irrigation, and drone surveillance have 
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successfully reduced operational costs and improved production efficiency in pilot testing 

locations. Farmers reported improvements such as: 

 

Smart Tech Observed Outcome 

IoT irrigation 20–30% reduction in water use 

Sensor-based soil monitoring 
Increased planting accuracy and reduced 

crop failure 

Drone imaging 
More precise mapping of pest and disease 

distribution 

 

These findings are aligned with international evidence that precision agriculture 

increases productivity while minimizing resource waste (Sugiarto et al. 2024; Setiawan 2025). 

However, productivity gains are unevenly distributed across farmer groups technology 

adoption is predominantly found in community farms supported by NGOs or academia, while 

traditional farmers remain excluded due to financial, skills, and literacy constraints. 

Thus, while Smart Living technology has proven effectiveness, its benefits are not yet 

scalable without regulatory and institutional intervention. 

3.3 Legal and Policy Gaps Hindering Smart Living Deployment 

Through doctrinal legal analysis, several critical gaps were identified: 

 

1. Absence of specific Smart Agriculture legislation 

No standard legal definition or operational guideline for IoT, AI, and drone use in 

agriculture. 

2. Data regulation does not address agricultural data governance 

The ITE Law regulates digital data in general but does not clarify ownership, privacy, 

or commercialization of data collected from farms. 

3. Licensing and bureaucracy remain highly centralistic 

Farmers rely heavily on intermediaries for technology procurement, limiting 

innovation autonomy. 

4. Regulatory disharmony between national and local levels 

Existing Perda are not yet adapted to support Smart Living initiatives, leading to 

disjointed implementation. 

 

These concerns mirror regulatory barriers found in other developing Smart City 

ecosystems globally (Caragliu & Nijkamp 2011; Ratti 2018). 

 

Conclusion from this finding: 

Legal certainty is not merely a formal requirement but a precondition for enabling equitable 

and sustainable Smart Living transformation. 

3.4 Smart Living and Local Economic Empowerment 

The implementation of digital supply chain tools such as online produce 

marketplaces and QR-based payment systems has enabled farmers to reach broader buyers 

beyond traditional markets. Interviews revealed income increases of 15–25% in pilot 

communities adopting direct-to-consumer marketing models. 

 

This aligns with economic research emphasizing the role of digital ecosystems in 
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enhancing price competitiveness (FAO 2020; Maulana et al. 2023). However, persistence of 

digital literacy gaps creates new inequality between "tech-enabled farmers" and those 

dependent on traditional supply chains. 

 

Thus, technological transformation must be accompanied by: 

 

● legal empowerment (access and rights) 

● capacity building programs 

● inclusive funding mechanisms 

 

Without these, Smart Living may unintentionally reinforce urban-rural disparities. 

3.5 Interpretation of Findings vs. Working Hypotheses 

Working Hypothesis Supported by Results? Evidence 

Smart Living improves food 

productivity Strong 
IoT Irrigation, drone 

mapping improvements 

Legal certainty increases 

implementation success Very Strong 
Regulatory gaps → pilot 
adoption only 

Smart Living enhances local 

economy Moderate 
Digital markets improve 

income but not inclusive 

Policy harmonization 

accelerates adoption 
Conceptually Strong 

National-regional 

governance misalignment 

present 

 

The results confirm the hypotheses: 

Smart Living is effective only when governance and laws are aligned to enable full-scale 

adoption. 

3.6 Broader Implications 

From a policy perspective: 

Palembang requires a legally standardized Smart Living model that integrates: 

 

● Smart Agriculture policies 

● Digital economy empowerment 

● Data governance rules 

● Multi-stakeholder collaboration schemes 

 

From a socio-economic perspective: 

Smart Living can enhance food security and economic resilience if human capital development 

is prioritized alongside infrastructure. 

 

From an environmental perspective: 

Smart technologies reduce water waste, chemical dependency, and carbon footprint 

contributing to SDG targets. 
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3.7 Future Research Directions 

In consideration of the study outcomes and ongoing gaps, future research should: 

 

1. Expand implementation beyond pilot areas to assess scalability. 

2. Develop smart regulatory sandboxes for technology experimentation. 

3. Explore financial models (public–private partnerships) to reduce adoption costs. 

4. Integrate AI-based predictive analytics for climate adaptation. 

5. Study farmer behavioral change and long-term digital inclusion strategies. 

 

Further interdisciplinary work combining legal, agricultural, economic, and digital science 

perspectives will be crucial. 

3.8 Key Takeaway 

The primary conclusion is that Smart Living provides a viable pathway toward 

improving agricultural productivity and strengthening local economic structures in Palembang 

only if supported by coherent legal frameworks, cross-sector governance, and digital inclusion. 

D. CONCLUSION 

This study demonstrates that Smart Living can serve as an effective strategy to enhance 

food productivity and strengthen the local economy in Palembang City. Through the 

integration of IoT-based smart agriculture, digital market access, and data-driven governance, 

agricultural efficiency and income opportunities for farmers can be substantially improved. 

However, the research also clearly indicates that these benefits are currently limited to small 

pilot communities due to gaps in legal certainty, bureaucratic complexity, and disparities in 

farmers’ digital capabilities. 

 

The findings further highlight that the absence of explicit regulatory provisions for 

precision agriculture technologies such as IoT sensors, autonomous irrigation systems, and 

drone surveillance creates uncertainty regarding standards, data governance, and adoption 

procedures. Likewise, misalignment between national and regional policies continues to 

hinder implementation progress. Therefore, strengthening legal and institutional frameworks 

is essential to accelerate Smart Living transformation and ensure equitable distribution of its 

benefits. 

 

In a broader context, Smart Living implementation can contribute to Indonesia’s food 

security agenda and sustainable economic resilience when supported by inclusive governance, 

digital literacy improvement, and regional capacity building. The study’s outcomes affirm that 

future Smart Living policies must prioritize community empowerment alongside technological 

advancement.  

 

Overall, the conclusion drawn from this research reinforces the working hypothesis: 

 

● Smart Living is not merely a technological innovation, but a governance and regulatory 

agenda that requires legal clarity, collaborative policy design, and long-term digital 

inclusion to achieve measurable societal impact. 

 

● Further research involving expanded pilot areas, regulatory sandbox development, and 
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financial innovation mechanisms is recommended to support large-scale 

implementation across Indonesian cities. 
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