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Abstract 

This study develops a conceptual and empirical framework for designing an Open Innovation 
Ecosystem (OIE) to support the digital preservation of Balinese cultural heritage, particularly the 
lontar manuscripts. The research addresses how modernization, language barriers, and limited access 
have led to the declining interest of younger generations in the lontar tradition. Using a qualitative 
approach, data were collected through in-depth interviews with cultural researchers, activists, and 
artists, combined with field observation and document analysis. Thematic interpretation based on 
Open Innovation Theory, Cultural Evolution Theory, and Community Participation Theory revealed 
that modernization diminishes traditional engagement, while technological innovations such as 
digitization and augmented reality can revitalize cultural participation. The results highlight that 
collaboration among communities, universities, government, and private sectors fosters co-creation, 
technological adaptation, and policy synergy. The proposed OIE model enables knowledge inflow 
from research and technology to communities, and knowledge outflow through creative products 
and cultural entrepreneurship. This research contributes to the discourse on digital cultural 
sustainability by demonstrating how open innovation and community empowerment can transform 
cultural preservation into an inclusive and economically viable ecosystem. 

Keywords: open innovation ecosystem; digital cultural heritage; lontar manuscripts; community 
participation; cultural sustainability 
 

1. Introduction 

Lontar, a traditional writing material crafted from the leaves of the palm tree [1] holds a 
significant place in various cultures, especially in Indonesia. This unique medium is traditionally 
used to inscribe important texts, encompassing religious writings, literature, and local knowledge. 
The manuscripts created on palm leaves serve as a treasure trove of wisdom, containing insights into 
medicine, astronomy, mathematics, and astrology knowledge that has illuminated humanity for 
centuries [2,3]. Furthermore, Lontar manuscripts provide a window into the socio-cultural dynamics 
and genealogical histories of their time [4]. 

In regions like Orissa, these palm leaf manuscripts are intimately woven into daily rituals and 
regarded as sacred objects. They are often stored close to household deities and employed in various 
ceremonies. Similarly, in southern Laos, such manuscripts are tied to oral traditions and ritual 
histories, which help validate cultural identities [5]. 

However, palm leaf manuscripts face numerous threats from environmental factors, handling, 
and storage conditions. Issues like ink peeling and physical degradation jeopardize their endurance 
[4]. To safeguard these invaluable texts, digitization has become essential. This process involves using 
a variety of techniques such as scanning, photography, and advanced image processing to convert 
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the manuscripts into digital formats [4]; [5]; [6]. Nevertheless, making this transition is complex due 
to the manuscriptsʹ deterioration over time and the need for significant digital storage space [4] 

Many of these palm leaf manuscripts were composed in ancient scripts and languages that are 
not easily understood today. For instance, Balinese texts are written in intricate scripts like Kawi and 
Sanskrit, rendering them difficult to access for the general populace [7]. Similarly, ancient Tamil 
manuscripts present challenges in terms of character recognition and interpretation [8]. In response, 
efforts are underway to develop systems for transliterating and recognizing these ancient scripts, 
aiming to enhance accessibility. Notable initiatives include a rule-based machine for transliterating 
Balinese script and a recognition system for ancient Tamil characters, which endeavor to aid in the 
understanding and preservation of these historic texts [7,9]. The Balinese lontar manuscript, written 
on palm leaves, is an important cultural heritage that faces the challenge of preservation. Digitization 
efforts aim to protect these fragile documents from physical damage [10,11,12]. To address this 
problem, initiatives such as lontar festivals, writing classes, and exhibitions have been implemented 
to revitalize interest in Balinese scripts and scripts (Darma & Sutramiani, 2019). During the COVID-
19 pandemic, virtual ʺbabat lontarʺ activities have been held to continue dissemination efforts. 
Technological advancements, such as digital image processing and character recognition algorithms 
such as Linear Discriminant Analysis, were used to reconstruct and preserve the Balinese script from 
deteriorated palm manuscripts). This multifaceted approach aims to balance preservation with 
accessibility and cultural sustainability. 

The palm manuscript culture in Bali faces challenges due to modernization and digitization, 
while digitization offers preservation benefits, it also presents obstacles such as limited language 
proficiency and scripting knowledge among users [13]. The decline in the interest of younger 
generations in lontar manuscripts is attributed to their physical appearance, difficult language, and 
limited accessibility [10]. However, lontar remains valuable because of the spiritual, cultural, and 
educational content it provides, including teachings on Hinduism and ethics [14]. Despite these 
challenges, a recent mapping study revealed the existence of 25,106 lontar manuscripts in nine 
districts in Bali, with Gianyar Regency having the largest [15]. To address the declining popularity, 
efforts are being made to re-popularize the lontar tradition through festivals, writing classes, and 
exhibitions, aiming to create a more inclusive and integrative preservation program [16]. 

The digital revolution has transformed the cultural and creative sectors, leading to new forms of 
representation of cultural heritage and fostering creative capacity [17]. Open innovation, facilitated 
by digital technologies, can enhance the creative processes associated with cultural heritage, making 
it more accessible and engaging [17]. The sustainability of Baliʹs intangible cultural heritage, such as 
hand-woven textiles, is influenced by local genius, place identity, and cultural policy. These factors 
support the integration of traditional practices with modern economic activities. Endek Baliʹs 
weaving industry, which is showcased at international events such as the G20 Summit, highlights the 
role of cultural diplomacy and the creative economy in promoting local heritage on the global stage 
[16]. Effective cultural policies can moderate the relationship between creative economy activities and 
the sustainability of cultural heritage. This is especially important for areas that specialize in 
traditional cultural industries [18] 

The digitization of Balinese lontar manuscripts is essential for preserving cultural heritage, but 
faces challenges such as cultural entropy and declining language skills [20]. To address this problem, 
innovative approaches such as augmented reality applications have been developed to make lontar 
more accessible and attractive to the younger generation [19] While digitalization offers benefits in 
preservation (To balance preservation and modernization, collaborative efforts between cultural 
preservation, artists, and technology developers are essential. These efforts can include creating an 
online platform to share and digitize throws, organizing festivals, and holding regular writing classes 
to maintain traditions [20]. Such initiatives aim to ensure that the wisdom contained in the palm 
remains relevant and accessible in the digital age. 
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Gap Research 

Furthermore, economic factors also play a role in reducing interest in the lodging. The process 
of making and processing palm leaves requires time and skills that are considered not promising 
profits. With high costs and difficulties in obtaining quality materials, many people choose not to 
continue this tradition. This gap creates challenges for cultural preservationists who strive to 
maintain the continuity of traditions that are considered the roots of Balinese identity. Innovative 
solutions are needed to bridge this gap, by integrating an open innovation approach in an effort to 
preserve palm culture [21,22]. The involvement of young people in creative and collaborative projects 
can help rekindle interest in palm trees [23]. For example, training programs that utilize modern 
technology to teach lontar writing techniques and Balinese script can increase the accessibility and 
relevance of this culture in everyday life. Thus, it is hoped that the lontar culture is not only seen as 
a heritage of the past but also as an integral part of the future identity of the Balinese people. 

The preservation of palm oil manuscripts in Bali faces various challenges, especially due to 
modernization and digitalization that are changing the way people interact with this cultural 
heritage. The decline in accessibility and understanding among the younger generation is a major 
concern, so efforts are needed to restore interest in the throw. In this context, technology, such as 
augmented reality, offers the potential to improve understanding and interaction with the lunar 
manuscript, making it more engaging and accessible. In addition, the involvement of local 
communities is very important in preservation and education efforts, so that they have knowledge 
and traditions that can be maintained and developed. The economic implications of preserving the 
palm manuscript are also significant, with opportunities to create a source of income through cultural 
tourism. Innovative solutions that bridge the gap between tradition and modernity can help ensure 
the sustainability of palm oil preservation in the future. 

This research aims to analyze the various challenges faced in the preservation of lontar 
manuscripts in Bali, including the impact of modernization and digitalization. In addition, this 
research will explore strategies that can be used to restore the interest of the younger generation in 
the tradition of lontar, which is increasingly threatened by the changing times. The effectiveness of 
the use of technology, such as digitization and interactive applications, will be evaluated to determine 
how it can improve public accessibility and understanding of the palm manuscript. The role of local 
communities was also identified as an important factor in the preservation and education related to 
lotar, given the traditional knowledge they have. Finally, this research will investigate the economic 
implications of the preservation of the lontar and propose innovative solutions that can support the 
sustainability of this tradition in the future. 

Literature Review 

Open Innovation Theory 

Open Innovation (OI), involves breaking down barriers between a company and its external 
environment, allowing for the transfer of innovation both inward and outward [24,25]. It leverages 
external sources such as other companies, consumers, and communities to improve the innovation 
process [24,26]. OI promotes the creation of an open innovation ecosystem where benefits are shared 
among all participants, including partners and customers 6. This concept integrates a variety of 
collaborative features into a consistent innovation management process [25]. Combining the inflow 
and outflow of knowledge, collaborative innovation is at the core of OI, emphasizing knowledge 
sharing and co-creation [27,28]. Leveraging crowdsourcing communities allows companies to 
leverage consumersʹ collective intelligence for new product development [29,30]. OI has been 
successfully implemented in high-tech industries, but its adoption in other sectors is still under-
researched [1]. SMEs face difficulties in adopting OI due to limited resources and the need for a 
supportive organizational culture [28,31]. Effective collaboration requires overcoming resource 
limitations and developing strong communication skills [32].  
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Open Innovation Ecosystem in Cultural Heritage 

The Open Innovation Ecosystem integrates multiple actors-universities, industries, 
governments, and communities-working collaboratively to generate and diffuse innovation. This 
approach aligns with the Quadruple Helix Model, where knowledge flows dynamically among the 
four [33,34,35]. Within the context of cultural heritage, OIE emphasizes co-creation and shared 
responsibility in digital preservation. Universities provide research and technological development, 
industries contribute funding and commercialization capabilities, governments establish policy 
frameworks, and local communities ensure the authenticity and continuity of traditional knowledge. 

Ref [36,37], highlsight that open innovation ecosystems in heritage sectors promote inclusive 
innovation by enabling both knowledge inflow and knowledge outflow. Knowledge inflow occurs 
when academic and technological expertise enters community practices, while knowledge outflow 
refers to the transformation of traditional knowledge into creative digital products, tourism 
experiences, and global cultural promotion. This ecosystemic collaboration ensures that innovation 
in cultural heritage remains sustainable, adaptive, and culturally embedded. It transforms traditional 
conservation efforts into an integrative model of innovation, education, and cultural 
entrepreneurship. 

Cultural Evolution Theory 

Cultural evolution is seen as a Darwinian process involving variation, competition, and 
inheritance, similar to genetic evolution but with different mechanisms. Culture is defined as socially 
transmitted information, which develops through processes analogous to natural selection [38,39]. 
Cultural evolution operates at the micro (individual behavior and decisions) and macro (population-
level dynamics) levels, often requiring a multi-level approach to fully understand interactions. 
Human psychology supports high-fidelity social learning through mechanisms such as imitation, 
teaching, and intentionality, which are essential for the transmission of cultural traits [39,40].  This 
theory has been applied to understand economic behavior and the evolution of social systems, 
highlighting the interaction between cultural and biological evolution in shaping human society 
[41,42]. 

Community Participation Theory 

The Theory of Community Participation (CPT) is a framework that emphasizes the involvement 
of community members in the planning, decision-making, and implementation processes of various 
projects and policies. This theory is rooted in a diverse range of social, economic, and political theories 
and has evolved over time to effectively meet the needs and requirements of society [43,44]. Involves 
the active involvement of community members in identifying problems, finding solutions, and 
making decisions that affect peopleʹs lives. It is a process that mobilizes the entire society for its own 
development [44,45]. The core principles of CPT, where community members gain control over 
decisions and resources, leading to increased self-reliance and improved outcomes [46]. A model that 
categorizes participation rates from non-participation to full citizen control [47]. Emphasizing the 
importance of cooperation between stakeholders to achieve common goals [48,49]. Involves building 
networks and relationships in the community to enhance collective action [50]. 

Open Innovation for Cultural Sustainability 

The integration of Open Innovation [32,36] with Cultural Sustainability [1], creates a holistic 
framework for preserving and revitalizing cultural heritage in the digital age. Open Innovation 
encourages the free flow of ideas and collaboration among multiple actors-universities, communities, 
governments, and industries-facilitating co-creation and shared knowledge for sustainable cultural 
development.  
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The conceptual pathway can be expressed as: 
 
 
 
 

Through this integrative model, knowledge generated in academic and creative environments 
flows toward communities and is transformed into digital heritage products that strengthen cultural 
identity while enhancing global accessibility [37]. At the same time, cultural knowledge from 
communities enriches innovation processes, ensuring that technological progress aligns with cultural 
authenticity. This circular knowledge exchange strengthens the sustainability of heritage 
management systems and creates socio-economic value for local communities. 

Conservation Challenges and Interest of the Younger Generation 

Proper storage conditions are essential for preserving the lontar manuscript. This includes 
maintaining appropriate air temperature and humidity levels to prevent damage [51]. Regular 
cleaning with special chemicals is necessary to prevent the fading of the text on the lontar manuscript 
[52]. Efforts such as reforming and reproducing the lontar manuscript are essential to ensure its 
longevity [53]. The preservation of physical materials such as palm oil manuscripts often faces 
challenges due to irreplaceable materials and the need for specialized conservation techniques [54]. 
Conservation efforts can consume a lot of resources, requiring financial investment and skilled 
personnel [51,52]. There is often a gap between the younger generation and traditional cultural 
practices, which can lead to a lack of interest in preserving the heritage [53]. To foster interest among 
youth, it is important to integrate cultural heritage into modern contexts, such as through educational 
programs and community-driven activities [48]. The preservation of physical materials such as palm 
oil manuscripts often faces challenges due to irreplaceable materials and the need for specialized 
conservation techniques [49]. Conservation efforts can consume a lot of resources, requiring financial 
investment and skilled personnel [54,55]. 

Figure 1. illustrates how various parties, including universities, the government, and the 
Balinese community, collaborate within an open innovation ecosystem to preserve and develop 
Balinese culture through digital technology. Universities and the government incorporate knowledge 
from research, teaching, and regulatory and policy support into collaborative research and 
development (R&D) processes focused on cultural resilience. The Balinese community contributes 
local wisdom and cultural heritage, which serve as the primary source of cultural content. This 
collaboration generates digital innovations in the form of applications, virtual reality (VR), Web3 
technology, and other digital cultural products, which are then marketed both locally and globally. 
Furthermore, Balinese culture is widely promoted through festivals and digital platforms, 
strengthening preservation while expanding its reach internationally. 
  

Open Innovation (OI) Digital Transformation Cultural Preservation Outcomes 
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Figure 1. Open Innovation Ecosystem for Balinese Cultural Heritage. Source: Authorʹs processing (2025). 

Local Community Involvement and Economic Implications in Cultural Preservation 

The involvement of local communities significantly increases the conservation of cultural 
heritage sites. Active participation in decision-making and oversight leads to better maintenance and 
protection of both tangible and intangible aspects of heritage [56,57]. Incorporating indigenous 
knowledge and traditions into conservation strategies ensures culturally relevant and sustainable 
outcomes [48]. People who live near historic structures often feel a strong attachment and obligation 
to preserve their cultural heritage, which can be leveraged to enhance preservation efforts [58]. This 
approach can act as a double-edged sword, preserving cultural heritage while creating new economic 
opportunities [59]. A well-managed cultural heritage can encourage local economic development 
through tourism. Sustainable tourism practices involving local communities can result in increased 
tourism revenue and net profit, while maintaining cultural integrity [57,60]. Cultural heritage can 
inspire creativity, which in turn produces indirect positive effects on local economhic development. 
This relationship justifies new policy recommendations that support cultural heritage as a driver of 
economic growth [49]. Effective incentives are essential to stimulate the involvement of local 
communities in heritage conservation. Sustainable management of cultural heritage requires a 
balance of economic benefits with ecological management and cultural integrity. Collaborative efforts 
involving government, the private sector, and local communities are key to achieving comprehensive 
benefits with innovation [37,50,53] 

BALINESE COMMUNITY 
(Cultural Resilience) 

University R&D Collaboration 
(Cultural Resilience) 

Government 
(Cultural Resilience) 

Knowledge Inflow 

Global Promotion: Festivals, 

Digital Platforms 

(Regulation, Policy Support) (Research and teaching) 

Digital Innovation Local and Global Markets 

Knowledge Outflow

(Apps, VR, Web3, Products) 
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The Role of Technology and Community Involvement in Cultural Heritage Preservation 

Community involvement is essential for effective cultural heritage conservation. Active 
participation by local communities leads to a substantial increase in conservation outcomes, as it 
ensures the preservation of both tangible and intangible heritage aspects [61]. Involving local 
communities in decision-making processes and oversight roles helps to maintain the integrity and 
cultural values of heritage sites. This approach aligns conservation efforts with local traditions and 
knowledge, making it more sustainable and culturally relevant [56,58]. Community-based 
monitoring, such as participatory monitoring at the Bisotun World Heritage Site, allows locals to 
systematically report and record issues, contributing to the sustainable management of heritage 
properties [59]. Advanced technologies such as 3D laser scanning, multispectral imaging, and high-
resolution photography are essential for documenting and investigating cultural heritage sites. 
Combining community engagement with technological advances creates a robust framework for 
heritage conservation. For example, the integration of Building Information Modelling (BIM) with 
community participation supports sustainable urbanization and heritage tourism [60]. Educating the 
public and stakeholders on the use of digital technology in heritage conservation is essential. Training 
programs and workshops can bridge the digital divide and empower local communities to make 
effective use of these technologies [60]. 

State of the Art 

Approaches and methodologies using a qualitative approach to understand the culture of palm 
oil in depth, by involving direct observation and interviews with key informants. This method is 
based on theoretical frameworks that have been discussed in the literature, such as Open Innovation 
Theory and Community Participation Theory, which provide a basis for identifying challenges and 
solutions in the conservation of the land. In addition to digitalization being one of the main focuses, 
highlighting the importance of community involvement in cultural preservation, empowering 
communities through training programs and cultural initiatives, this research seeks to create bridges 
between theory and practice, as well as show how traditional knowledge can be preserved. Thus, this 
research not only adds new insights, but also reinforces existing findings. The integration of 
innovation and technology, including the use of digital applications, shows how modern approaches 
can be applied to improve understanding and accessibility of palm trees [62]. 

Research Methods 

This research uses a qualitative approach to understand the phenomenon of palm culture in 
depth. This approach allows researchers to explore the experiences, views, and practices of the 
community related to the tradition of writing lontar. Researchers will be directly involved in activities 
related to the writing of lontar, including the process of making, storing, and reading lontar 
manuscripts. This observation is expected to provide insight into the practices and challenges faced 
by lontar writers. Interviews will be conducted with key informants, such as lontar writers, teachers, 
and community leaders who have knowledge of the lontar tradition. This interview aims to explore 
the views of the figures regarding the preservation of the lontar culture and the existing challenges. 
The research will involve a literature review related to the history, process, and cultural value of the 
lontar. This includes historical documents, academic articles, and relevant literary works.  

The collected data will be analyzed using a Hermeneutics approach, where this process involves 
the interpretation of the meaning of the data obtained, both from observation and interviews. The 
researcher will identify the main themes that emerge and relate them to the established theoretical 
framework. The analysis used is Triangulation to ensure the validity of the data by comparing data 
from various sources (observations, interviews, and literature studies). In addition, researchers can 
also conduct member checking with informants to ensure that the interpretations made are in 
accordance with the experiences experienced by the figures (informants). The results of the research 
will be presented in the form of a narrative that describes the dynamics of the lontar culture, the 
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challenges faced, and recommendations for conservation. The data will also be supplemented with 
relevant photos or illustrations to support the readerʹs understanding. 

Data Analysis Procedures 

Thematic analysis was applied following the six phases proposed by [63] (1) familiarization with 
the data, (2) generating initial codes, (3) searching for themes, (4) reviewing themes, (5) defining and 
naming themes, and (6) producing the final report. These steps guided the interpretation of 
qualitative data obtained from interviews, observations, and documents. Each transcript was coded 
manually to identify key concepts related to cultural sustainability and open innovation in digital 
heritage. 

Data Validation and Triangulation 

To ensure trustworthiness, member checking was conducted by sharing interpreted summaries 
with informants to confirm accuracy and credibility. A triangulation matrix was used to cross-verify 
themes emerging from interviews, observations, and document analysis. 

Table 1. Triangulation Matrix. 

Source Key Findings 
Validation 

Method 
Notes 

Interview 
(Informants 1–3) 

Cultural challenges, 
youth engagement 

Member checking 
All informants confirmed 

interpretation accuracy 

Observation Community workshops, 
digital scanning Data triangulationConsistent with interview findings 

Document Review 
Policy and digital 

archives 
Theoretical 

triangulation 
Reinforces the framework of Open 

Innovation Ecosystem 
Source: Authorʹs processing (2025). 

Figure 2. This project demonstrates the integration of palm leaf preservation through 
collaborative research, interviews, and observations, resulting in four focuses: community 
engagement, technology integration, educational programs, and cultural festivals. These four focuses 
foster awareness, interest, economic opportunities, and sustainable heritage practices toward the 
ultimate goal of preservation integration. 
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Figure 2. Lontar preservation integration. Source: Authorʹs processing (2025). 

Results and Discussion  

Result  

In obtaining the sharpness of the results related to previous findings and the problems faced. 
Data collection is carried out using a Hermeneutics approach, involving the interpretation of figures 
who have knowledge in terms of Cultural Heritage (Lontar), both from observation and interviews. 
The three figures mentioned in this study are; Cultural Researcher, Cultural Activist, and Artist. 

Table 2. summarizes information about three interviewees regarding the preservation and 
development of Balinese culture, particularly lontar. Each interviewee had a distinct role—cultural 
researcher, cultural activist, and artist—and came from different locations in Bali. The interviews 
varied in duration, from 55 to 75 minutes. The interviews covered a range of important aspects, from 
the challenges of digitally preserving lontar, the role of the younger generation and technology in 
disseminating lontar, to the integration of lontar aesthetics into modern art and education. This table 
provides a comprehensive overview of the perspectives and contributions of various parties in efforts 
to preserve Balinese culture. 

Table 2. Research Informant. 

No. Name of 
Informant 

Role Location Interview 
Duration 

Interview Theme 

1. I Wayan Sumerata 
Cultural 

Researcher 
Denpasar 60 minutes 

Challenges and digital adaptation 
of lontar preservation 

2. I Wayan Mudita 
Adnyana 

Cultural 
Activist 

Gianyar 75 minutes Role of youth and digital 
technology in lontar dissemination 
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3. I Wayan Sugita Artist Ubud 55 minutes Integration of lontar aesthetics in 
modern art and education 

Scheme 2025. 

Challenges 38. [39,40]. Some figures also mentioned that limited access to lontar manuscripts 
and lack of education about lontar in schools are significant obstacles. The second figure highlights 
that language barriers and lontar reading skills are barriers to understanding and appreciating the 
manuscript. This relates to the Theory of Community Participation, which emphasizes the 
importance of education and community involvement in preserving the culture of the lontar 
[44,46,48]. Without adequate access and good understanding, the younger generation will find it 
difficult to engage in cultural preservation [50,56]. 

While digitization offers benefits in terms of preservation, the second figure cautions that this 
process can also reduce the sense of appreciation for physical manuscripts. This creates a tension 
between preservation and modernization. According to the Open Innovation Theory, collaboration 
between various parties—including academics, practitioners, and local communities—is needed to 
find innovative solutions that can maintain a balance between preserving traditions and applying 
new technologies [24,33,36]. The involvement of local communities in the preservation of lontar 
manuscripts has been stated as one of the potential solutions. The first and third figures stated that 
the community must be empowered through training programs and workshops to understand and 
care for lontar. This is in accordance with the Theory of Community Participation, which emphasizes 
the importance of the active role of the community in the process of cultural preservation [47,48,50]. 
By involving the community, preservation efforts become more inclusive and culturally relevant 
[56,58]. 

The figures also mentioned that economic challenges, such as high costs and difficulties in 
obtaining raw materials, may reduce interest in continuing this tradition. This shows the need for 
policies that support the integration of economic activities with cultural preservation. Open 
Innovation Theory suggests that collaboration between the public and private sectors can create 
innovative solutions that provide economic incentives for communities to engage in cultural 
preservation [31,33,37,49].  

Local Community Involvement and Economic Implications in Cultural Preservation 

The figures emphasized that the local community is at the forefront of the preservation of the 
lontar manuscript. The first figure stated that the community has very valuable traditional knowledge 
and can be involved in training programs and workshops. This is in line with the Theory of 
Community Participation, which emphasizes the importance of the active role of the community in 
cultural preservation [44,46,48,50]. Community involvement not only raises awareness but also 
ensures that knowledge and traditions remain alive and relevant [56,58]. 

The second figure mentioned that the preservation of palm trees can open up new economic 
opportunities, such as cultural tourism. This shows that cultural heritage not only has cultural value 
but can also contribute to the local economy. Creative Economy Theory asserts that culture can be a 
driver of economic growth, where tourism activities involving local communities can increase income 
and create jobs [49,53,57]. When the community is involved in conservation, the community also gets 
direct economic benefits [59]. 

While community engagement is crucial, some figures acknowledge that there are challenges, 
such as a lack of interest among the younger generation and support from the government. The third 
figure highlighted that the community needs to feel responsible for preserving their cultural heritage. 
This relates to the Theory of Community Engagement, which suggests that a sense of belonging and 
responsibility towards culture can encourage active participation [47,55,58]. Therefore, creating 
programs that are engaging and relevant to the younger generation is essential. 

The second figure also underlined the importance of collaboration between the government and 
the community. Cultural Policy Theory states that policies that support community involvement in 
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a culture of preservation can produce more effective and sustainable outcomes [49,50,54]. Programs 
that involve the community in decision-making and implementation of conservation activities can 
increase the legitimacy and ownership of cultural heritage [45,56]. 

Leaders agreed that innovations, such as the use of digital technology and cultural festivals, can 
attract public interest and increase engagement. Open Innovation Theory supports the idea that 
collaboration between various parties—including academics, artists, and society—can result in 
creative solutions that are relevant in cultural preservation [24,33,36,37]. By leveraging technology 
and creating a platform for knowledge sharing, communities can be more involved in conservation 
efforts [32], [59]. 

The Role of Technology and Community Involvement in Cultural Heritage Preservation 

The figures agreed that technology plays a crucial role in the preservation of the lontar 
manuscript. The first figure stated that digitization allows for better storage and access to information 
about the land. Technology can help preserve cultural heritage through modern methods that reduce 
physical damage to documents. By using digital tools, the information contained in the lontar can be 
accessed by the younger generation, thus encouraging interest in learning more [59]. The 
involvement of local communities, as expressed by the second figure, is very important in the 
preservation process. The community can play an active role in digitization activities, such as 
scanning manuscripts and organizing events that feature lontar. This is relevant to the Theory of 
Community Participation, which emphasizes that when people are involved in decision-making, 
they feel more responsible for cultural preservation [44,46,48]. This involvement can also increase a 
sense of ownership and pride in their local cultural heritage [50]. 

The third figure emphasized the importance of synergy between technology and community 
involvement. Projects that combine digital technology with training on lontar can provide 
opportunities for the community to learn as well as contribute. This is in line with Open Innovation 
Theory, which underlines that collaboration between various parties-academics, artists, and 
society—can lead to innovative solutions in cultural preservation [24,33,36]. By creating an online 
platform or application, the public can participate in digitizing and disseminating knowledge about 
lontar. Technology can also be used as an effective educational tool. For example, a mobile application 
that provides information about lontar can attract the attention of the younger generation, as revealed 
by the second figure. This shows that the use of technology can increase public awareness and 
understanding of the importance of preserving cultural heritage [37,59]. Cultural education supports 
the idea that relevant education can increase peopleʹs interest in their own local culture, consistent 
with Cultural Evolution Theory, which explains that adaptive learning ensures cultural continuity 
amid modernization [38,39]. 

Despite the many benefits, some challenges are also faced in integrating technology. The first 
figure noted that while digitalization offers easier access, there are concerns about the loss of 
traditional practices. This reflects the need to maintain equilibrium between innovation and 
tradition—an idea central to Open Innovation for Cultural Sustainability [31,49]. Therefore, it is 
important to find a balance between the use of technology and the preservation of traditional 
practices. 
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Open Innovation Ecosystem for Balinese Cultural Heritage 

The findings of this study indicate that cultural preservation in Bali can be strengthened through 
the design of an Open Innovation Ecosystem (OIE) that connects communities, government, 
universities, and private sectors. This aligns with the Quadruple Helix model, where innovation 
emerges from collaborative interactions between different social actors [1,33,64]. In this ecosystem, 
universities act as the source of research, digital preservation, and technological development; 
communities function as custodians of cultural knowledge and traditions; government institutions 
provide enabling policies and cultural protection frameworks; while the private sector facilitates 
commercialization, funding, and dissemination through creative industries and digital platforms. 

This integrative collaboration enables knowledge inflow where scientific and technological 
inputs enhance cultural digitization and knowledge outflow where local knowledge is transformed 
into creative digital products and cultural innovations that reach global audiences. The dynamic 
circulation of knowledge creates sustainable value, reinforcing both cultural identity and economic 
vitality in Bali. Furthermore, the OIE framework fosters collective innovation capacity that promotes 
cultural resilience, inclusivity, and global competitiveness. It supports the transition of Balinese 
heritage preservation from isolated conservation efforts into a living innovation system where 
knowledge, technology, and tradition continuously co-evolve. 

Furthermore, this study concludes that the preservation of Balinese cultural heritage requires a 
systemic design of an Open Innovation Ecosystem involving universities, communities, governments, 
and private industries. This collaboration fosters continuous knowledge circulation-from research 
and digital innovation to cultural practice and market dissemination-ensuring that traditional 
wisdom and technological innovation coexist in a sustainable and adaptive system. The 
establishment of such an ecosystem will position Bali as a living laboratory for digital cultural 
heritage innovation that integrates education, policy, and creative economy. 

The integration of empirical findings with Open Innovation dimensions highlights how 
community practices, technological development, and institutional collaboration form a coherent 
ecosystem. Table 3 demonstrates how empirical themes observed in Bali’s cultural preservation align 
with the core dimensions of Open Innovation-inbound, outbound, and coupled processes [33,34] This 
connection strengthens the theoretical foundation of the study and underscores its contribution to 
understanding open innovation in cultural heritage contexts. 

Table 3. Empirical Themes Linked to Open Innovation Dimensions. 

Empirical Theme 
Open 

Innovation 
Element 

Empirical Evidence Implications 

Community and 
government 
collaboration 

Inbound 
innovation 

Joint workshops, digital 
literacy programs, and 
participatory training 

Strengthens cultural co-creation 
and policy alignment 

Lontar digitization 
Technological 

platform 

Development of AR 
applications and digitization 

of manuscripts 

Enhances knowledge diffusion 
and accessibility among 

younger generations 

University–industry 
partnerships 

Outbound 
innovation 

Co-creation of digital heritage 
products and 

commercialization initiatives 

Stimulates creative economy 
and cultural entrepreneurship 

Integration of 
traditional and digital 

knowledge 

Coupled 
processes 

Knowledge sharing between 
elders, students, and tech 

experts 

Encourages cultural 
sustainability through mutual 

learning 
Youth engagement 

and digital promotion 
Networked 

collaboration 
Social media campaigns and 

digital storytelling workshops 
Increases visibility and global 

cultural dissemination 
Scheme 2025. 
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Conclusions 

This research reveals that the preservation of lontar manuscripts in Bali faces various challenges, 
especially due to modernization and digitalization. While digitalization offers benefits in terms of 
accessibility and preservation, there are concerns about the loss of traditional practices and a decline 
in the interest of younger generations. The involvement of local communities has proven crucial in 
conservation efforts. Not only do communities have valuable traditional knowledge, but they can 
also play an active role in conservation activities, such as training programs and workshops. It 
demonstrates the importance of collaboration between society, government, and the private sector to 
create innovative and sustainable solutions. 

The dynamics of lontar culture in Bali show that the tradition of writing lontar is increasingly 
threatened by the development of modern media and changes in peopleʹs mindsets. Although there 
is still awareness of the value of the lontar culture, the interest of the younger generation to learn and 
pass on this tradition has decreased drastically. Factors such as the ease of access to digital media, 
lack of skills in writing lontar and the dominance of the Latin script contributed to the loss of this 
practice. Therefore, there is an urgent need to integrate education about lontar in the school 
curriculum, as well as involve the community in conservation efforts through various cultural 
activities. 

The economic implications of palm oil conservation are also significant, with the potential to 
increase income through cultural tourism. A well-managed cultural heritage can create jobs and 
support the local economy. Overall, this study emphasizes the need for an inclusive and integrative 
approach in preserving lontar manuscripts, by utilizing technology and empowering the community. 
In this way, it is hoped that the lontar tradition can not only be preserved, but also become an 
important part of the identity and life of the Balinese people in the future. 

Suggestion 

Steps that must be considered in preserving Lontar which has become a local culture are: 1) 
Educational Integration: The education sector in Bali can include materials related to Lontar and 
Balinese script in the curriculum. This lesson can help build the interest and understanding of the 
younger generation in the cultural heritage of the lontar; 2) Holding Training and Workshops: The 
organization of training and workshops on lontar writing techniques and the use of Balinese script is 
very important. This activity can involve community leaders, cultural activists, and academics to 
share knowledge and skills; 3) The existence of Cultural Buddhist Festivals: Holding cultural festivals 
and events that celebrate lontar and its writing traditions can increase public awareness and 
enthusiasm. This activity can be a platform to promote the importance of preserving the palm culture; 
4) Stakeholder Synergy: Closer collaboration is needed between the government, educational 
institutions, and local communities to create programs that support the culture of palm preservation. 
Through this cooperation, resources can be used to the maximum to achieve conservation goals; 5) 
Adoption of the Use of Technology: Utilizing digital technology to document and distribute 
knowledge about palm trees can help reach a wider audience. For example, creating an online 
platform that provides information, tutorials, and resources related to lontar writing. 

Research Implications  

This research highlights the significance of designing a collaborative ecosystem that connects 
multiple stakeholders within the framework of Open Innovation Ecosystem and Quadruple Helix 
collaboration. Emphasizing the need to integrate materials about lontar and Balinese script in the 
educational curriculum. This can increase the awareness of the younger generation about the 
importance of cultural heritage, thus encouraging interest in learning and preserving it. It is necessary 
for the involvement of local communities in training programs and workshops to empower the 
communityʹs ability to care for and understand lontar. This not only preserves traditional knowledge 
but also creates a sense of ownership of cultural heritage. The results of the study show the need for 
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support from the government and effective policies to encourage community involvement in cultural 
preservation. This policy can create more inclusive and sustainable initiatives. Digitalization and the 
use of technologies such as augmented reality can increase accessibility and attract the interest of the 
younger generation. This shows that technology can serve as an effective tool in cultural preservation, 
while maintaining the relevance of traditions in the modern era. The preservation of palm trees can 
be a driver for cultural tourism, which has the potential to increase local income. This creates new 
economic opportunities and supports sustainable economic development in local communities. This 
research shows the importance of collaboration between a wide range of stakeholders, including 
academics, artists, and local communities. This synergy can produce innovative solutions that are 
relevant in cultural preservation. The implication of this study extends beyond cultural preservation 
toward policy design and innovation management. Strengthening collaboration among universities, 
local communities, cultural institutions, government agencies, and creative industries will ensure 
that Bali’s digital cultural heritage thrives as a sustainable innovation ecosystem. This integrative 
approach transforms heritage conservation into an innovation-driven, community-empowering, and 
economically viable system. 
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