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	ABSTRACT
	
	

	Digital transformation in rural governance has become increasingly essential for strengthening transparency and accountability, especially within Indonesia’s community-based forest management institutions. Yet many LPHD (Lembaga Pengelola Hutan Desa) still rely on manual bookkeeping practices that hinder accuracy, reporting efficiency, and financial reliability. This study examines the development of a responsive digital financial application for LPHD Desa Darunu in North Sulawesi, addressing the lack of a structured and transparent financial management system that can support day-to-day cash administration. The research investigates how a context-specific digital application can enhance transparency and improve cash management in a rural forest community. Existing studies mostly focus on digital systems for village-owned enterprises or general e-governance platforms, leaving a research gap in solutions designed specifically for LPHD, which operate with low digital literacy and limited administrative capacity. Using a qualitative participatory design approach, this study integrates needs assessment, system prototyping, interface development, and initial field validation. Data were collected through interviews, direct observation of manual bookkeeping, and iterative feedback from LPHD administrators. The resulting application features a real-time cash dashboard, automated financial summaries, secure authentication, and mobile-responsive design suited to the activities of forest-village actors. Early implementation indicates improvements in the clarity of financial information, reduction of recording inconsistencies, and enhanced transparency in financial reporting. The study concludes that a lightweight, tailored digital financial system can significantly strengthen financial governance in rural forest communities, providing an effective transitional model for improving accountability and supporting digitalization efforts in similar community-based forestry institutions.
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Introduction 

Digital transformation in village governance continues to emerge as a key strategy for improving transparency, accountability, and the quality of public services, particularly in developing countries (Djatmiko et al., 2025). In Indonesia, the application of information technology in village governance has been proven to facilitate administrative processes, financial record-keeping, and data-driven decision-making (Normawati et al., 2025). The growing need for transparent governance is also driven by demands from communities and supporting institutions for villages to provide accurate and accessible financial reports (Mawansyah, 2024). However, the digital divide remains a crucial issue in implementing technology at the grassroots level, particularly among community-based institutions with limited technical capacity (Anuyah et al., 2023).

One institution facing this challenge is the Village Forest Management Institution (LPHD), which has a crucial mandate for community-based forest resource management and forest village economic development (Christmas et al., 2021). Various studies have shown that most LPHDs still use manual recording methods in the form of notebooks or unstructured records, making them prone to errors, difficult to audit, and unable to produce standardized financial reports (Yuniarto & Siregar, 2025). This reliance on traditional methods not only hinders financial accountability but also limits the capacity of LPHDs to access funding, technical support, and institutional collaboration, which often require formal reporting (Diokno-Sicat et al., 2020).
Furthermore, LPHDs generally operate in rural areas with low digital literacy, limited device availability, and unstable internet access. Therefore, digitalization efforts require a more contextual and user-friendly approach (Rahman & Jyoti, 2022). The complexity of these issues highlights the need for digital solutions that address LPHDs' unique needs and can function effectively despite technical and administrative limitations. Therefore, this research aims to formulate and answer the main question: how can developing a responsive, simple, and contextual digital financial application improve the transparency and effectiveness of LPHD cash management in forest villages? 
The research objectives include:
1. developing a digital financial application based on the needs of the Village Forest Management Institution (LPHD)
2. testing the application's implementation and usability in low-digital literacy environments,
3. evaluating its impact on transparency and accuracy of financial records.

The main contribution of this research is to offer a replicable digital system model for other village forest institutions, while also expanding the academic discourse on the digitalization of community-based institutions.
Literature Review

Literature reviews on village digitalization show that information technology can strengthen financial governance, reduce human error, and increase the accountability of public institutions at the local level (Omweri, 2024). Various studies emphasize that digital systems help accelerate report preparation, provide clearer transaction records, and facilitate audit processes (Islam et al., 2022)
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Studies on LPHDs themselves have focused more on ecological aspects, such as community empowerment, forest conservation, and ecosystem sustainability (Massiri et al., 2025)
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Literature on rural digital literacy indicates that the success of technology implementation is greatly influenced by the alignment between application design and user capacity (Koskelainen et al., 2023). Developing community-based systems requires a participatory approach that places users at the center of the design, ensuring that applications function effectively within local social and technical conditions (Imjai et al., 2025). Studies on participatory design also emphasize the importance of simple interfaces, mobile access, and features accessible to users with limited digital skills (Henni et al., 2022).

This research thus fills a significant gap in the literature: the lack of digital financial systems explicitly designed for LPHDs and tested in the context of forest villages with low digital literacy. This research approach offers both practical and academic contributions by providing an application model that can serve as a reference for village forest institutions in other regions (Mahmoudi et al., 2023).
Methods
This research used a qualitative approach with a participatory design to ensure that the developed digital financial application aligns with the operational context and capabilities of LPHD users. This method was chosen because LPHDs are community-based institutions with varying levels of digital and administrative literacy, necessitating direct understanding through user involvement.

The research design consisted of three main stages: (1) needs analysis, (2) application development, and (3) initial testing. In the needs analysis stage, data was collected through interviews and observations using a purposive sampling technique, involving village heads, LPHD administrators, and treasurers directly involved in financial management. Information collected included manual recording processes, administrative constraints, and application feature requirements.

The development stage employed an iterative design approach, allowing for feature refinement based on user feedback. The application was designed to be responsive and simple to use on limited devices and network conditions in the village.

The trial was conducted by asking LPHD administrators to use the application to record actual income and expenditure transactions over a specific period. Data for the trial was collected through observation and usage records.

Data analysis was conducted through thematic analysis to identify patterns of needs, user perceptions, and the suitability of the application's features. Researchers also compared manual recording processes and recording using applications to assess improvements in transparency and efficiency.
Result and Discussion
The research results indicate that the LPHD's financial recording process prior to digitization was still manual, unstructured, and lacked a standard format. Field observations revealed that some transactions were poorly documented, some records were missing, and there were no periodic cash reports accessible to stakeholders. This corroborates previous research findings that community-based institutions in rural areas are vulnerable to administrative lag due to a lack of standardized support systems (Djatmiko et al., 2025) (Yuniarto & Siregar, 2025)(Ikbal et al., 2025). This situation underpins the need for a digitalization model tailored to the LPHD's capacity.

During the financial application trial, LPHD administrators were asked to record daily transactions such as material purchases, mangrove product sales, donations, and operational expenses. The results showed a significant improvement in record keeping. Users could view total income, total expenses, cash balances, and transaction history directly through the dashboard. This finding is consistent with literature suggesting that a simple interface can improve financial management efficiency in communities with low digital literacy (Koskelainen et al., 2023)
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Thematic analysis of interviews following the trial revealed three important changes. First, users stated that the application simplifies the recording process and reduces the risk of errors that were previously common in manual systems. Second, the application clarifies transaction flows, allowing administrators to understand the institution's financial condition more quickly. Third, LPHD managers' confidence in producing more organized and reviewable cash reports has increased. This supports previous studies that found that digital systems can strengthen the transparency and accountability of village institutions (Omweri, 2024)(Friday et al., 2024).

Theoretically, the findings of this study reinforce the view that contextual digital tools are more effective than generic applications because they can adapt to the work structure and capacity of local users. The participatory design process allows applications to be developed based on real-world needs, thereby reducing technology resistance and increasing the potential for continued use. This aligns with the literature on community-based information systems, which emphasizes the importance of responsive design to the socio-technical context of users (Schaefer et al., 2021)(Henni et al., 2022).

From a comparative analysis between manual recording, the use of SIAPIK as a transitional tool, and the new application, it can be concluded that the developed application has advantages in terms of simplicity, real-time data visualization, and flexibility of use on low-spec devices. This demonstrates that small innovations designed with the limitations of village officials in mind can have a significant impact on improving cash management effectiveness.

Overall, the results of this study not only provide an empirical overview of the digital capacity enhancement of LPHDs through the use of applications, but also confirm the theoretical contribution that digitalizing community-based institutions requires a contextual, participatory, and technically light approach. Therefore, the research proposition that can be concluded is:

"A digital financial application designed in a participatory manner and tailored to the capacities of LPHD users can improve the transparency, accuracy, and efficiency of financial management of village forest institutions."

This proposition can be further developed in future studies by testing it on LPHDs in other regions or by conducting a long-term evaluation of changes in financial management behavior following application adoption.n
Conclusion and Suggestion

This study concludes that a digital financial application developed in a participatory manner and adapted to the operational context of the Village Fund Management Institution (LPHD) can effectively increase transparency, accuracy, and efficiency in financial management. The responsive, simple, and easily accessible application via mobile devices has been shown to improve daily recording processes, reduce error rates, and clarify the institution's cash flow, addressing the key issues of limited manual recording and low digital literacy. These findings suggest that a digital system designed to meet the needs of forest village users can be a practical solution for LPHDs in strengthening financial governance. 
Future research is recommended to expand the application's implementation to other LPHD areas to test the consistency of findings and conduct long-term evaluations of changes in financial management behavior. Developing additional features such as automated reporting, audit trails, or integration with village information systems could also be considered to enhance the application's usability. Support for local stakeholders in the form of training, digital tools, and network infrastructure is essential for sustainable application adoption and greater benefits for village forest management communities.
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