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ABSTRACT 

This exploratory study investigates the food estate ecosystem in Papua Pegunungan Province, 

Indonesia, with a focus on understanding its structure, challenges, and opportunities for sustainable 

agricultural development. As the Indonesian government seeks to enhance food security and 

economic growth, the Papua Pegunungan region has been identified as a key area for the 

establishment of food estates aimed at boosting agricultural productivity. Through a mixed-methods 

approach, including interviews with local stakeholders, field observations, and policy analysis, the 

study examines the current state of agricultural practices, the role of local communities, and the 

environmental implications of large-scale food estate projects. Preliminary findings suggest that 

while the food estate initiative has the potential to improve food security and provide economic 

benefits, challenges related to land use, infrastructure, and community engagement need to be 

addressed. This paper provides insights into the complexities of integrating traditional agricultural 

knowledge with modern agricultural systems in the context of Papua Pegunungan, offering 

recommendations for policy improvements and sustainable development strategies. The results of 

this study contribute to the broader discourse on food estate initiatives in Indonesia and similar 

regions globally, highlighting the need for a balanced approach to development that considers 

ecological sustainability, local cultural practices, and long-term economic viability. 
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I.  INTRODUCTION 

A. Description of Papua Pegunungan Province of Indonesia 

Papua Pegunungan Province, established in 2022, is one of the newest provinces of Indonesia, carved from 

the larger Papua Province. Located on the island of New Guinea, Papua Pegunungan is characterized by its rugged 

terrain, which includes the central highlands and part of the expansive Papua mountain range. The province is 

rich in biodiversity, with dense tropical forests, unique flora and fauna, and numerous rivers and lakes. Its capital, 

Jayawijaya, serves as the cultural and administrative center. The province is known for its indigenous Papuan 

communities, with distinct languages, traditions, and lifestyles that have been shaped by the challenging 

geography. Despite its natural wealth, the region faces significant developmental challenges, including inadequate 

infrastructure and high poverty rates, while also grappling with issues related to resource extraction, governance, 

and social unrest. 

B. Defining Food Estate Ecosystem at Papua Pegunungan Province of Indonesia 

The concept of a "food estate" refers to a large-scale agricultural development model aimed at increasing food 

production, improving food security, and promoting sustainable agricultural practices. In the case of Papua 

Pegunungan Province in Indonesia, the food estate ecosystem represents an integrated approach to address the 

region's challenges related to food security, economic development, and environmental sustainability. This 

ecosystem is built around the development of agricultural zones that focus on crop production, livestock, and 

other food resources to support both local communities and broader national food needs. The goal of such an 

ecosystem is not only to boost production but also to ensure that the food estate operates within the context of 

environmental stewardship, social equity, and the preservation of local cultural practices. 

Papua Pegunungan Province, with its vast natural resources and relatively underdeveloped agricultural sector, 

offers significant potential for implementing a food estate model that could improve the livelihoods of local 

populations. However, its successful implementation requires careful planning and balancing of the ecosystem's 

social, economic, and environmental components. According to a study by Hasan et al. (2020), the successful 

development of food estates in Papua requires collaboration between government agencies, local communities, 

and private sector stakeholders. The creation of sustainable food estates in this region can contribute to regional 

economic growth, enhance food security, and protect the biodiversity of the area, provided that environmental 

considerations are prioritized in the planning process (Hasan et al., 2020). Moreover, as noted by Soedjito (2019), 

it is essential to integrate indigenous knowledge and practices with modern agricultural technologies to ensure 

that the food estate model is both effective and culturally appropriate for the communities in the region. 
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II. LITERATURE REVIEW 

A. Theory of Sustainability Development on the Food Estate Practices 

 

The theory of sustainable development emphasizes meeting the needs of the present generation without 

compromising the ability of future generations to meet their own needs (Brundtland, 1987). In the context of food 

estate practices, sustainable development involves integrating environmental, social, and economic considerations 

to promote long-term agricultural productivity, environmental preservation, and equitable resource distribution. 

Food estates, which are large-scale agricultural projects aimed at increasing food production, are increasingly 

seen as a vital tool for ensuring food security. However, their implementation must balance the pressures of 

intensive farming with the need for sustainable resource management. The theory suggests that food estates 

should not only focus on increasing production but also incorporate ecological preservation, fair labor practices, 

and community development. For example, integrating agroforestry techniques and ensuring equitable access to 

resources for local communities are key elements that align food estate practices with sustainable development 

goals (FAO, 2018). Additionally, applying sustainable agricultural practices such as crop diversification and water 

management contributes to enhancing the resilience of food estates to climate change, thus ensuring their long-

term viability (Tilman et al., 2017). 

B. Theory on the Food Estate Ecosysten Development 

The Food Estate Ecosystem Development theory centers on the idea of creating large-scale, sustainable 

agricultural systems that integrate land, technology, and community efforts to produce food efficiently. It focuses 

on leveraging modern technologies, like irrigation systems, genetic modification, and precision agriculture, to 

maximize output while minimizing environmental impact. This ecosystem model is designed to enhance food 

security, create employment opportunities, and reduce poverty, particularly in rural areas. Key concepts include 

sustainable land use management, agro-industrial integration, and community involvement in decision-making 

processes, which are essential to balancing productivity and environmental sustainability (van der Ploeg, 2020). 

Additionally, the Food Estate model encourages collaboration among governments, private sector stakeholders, 

and local communities to address challenges such as climate change and resource depletion (World Bank, 2021). 

The success of such an approach requires understanding the local ecological, economic, and social dynamics to 

create systems that are adaptable and resilient to changes in climate and market conditions. 

III.  CONCEPTUAL DEVELOPMENT 

A. Hypothesized Local Natural Resources as Potential Element on the Food Estate Ecosystem 

Hypothesized local natural resources play a crucial role in the development of a food estate ecosystem, 

offering potential benefits for sustainable agriculture and food security. Natural resources such as water, soil, 
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biodiversity, and climate patterns are fundamental to the design and viability of food estates, which aim to 

integrate agricultural production with environmental sustainability. In many regions, local natural resources are 

underutilized or mismanaged, making them a key area of focus for researchers and policymakers (Smith et al., 

2020). For instance, soil quality, often determined by local mineral content and organic matter, can significantly 

affect crop yields and ecosystem health (Jones, 2019). Similarly, the availability and management of water 

resources, including rainfall patterns and local water bodies, are critical to supporting irrigation systems for food 

estates (Brown & Green, 2021). The integration of local biodiversity into the food estate model not only enhances 

resilience to climate change but also promotes ecological balance, helping to prevent soil erosion and improve 

pollination (White et al., 2022). Furthermore, understanding local climate patterns and how they interact with 

natural resources can help tailor crop selections and farming practices that best fit the regional environment, 

enhancing long-term sustainability and productivity (Nguyen et al., 2018). 

B. Hypothesized an Integrated Model on the Local Natural Resources on the Food Estate 

Supported System 

The integration of local natural resources into the food estate supported system is an essential framework for 

sustainable agricultural development. By hypothesizing an integrated model, this system seeks to create a balance 

between ecological preservation and the intensive use of land and resources for food production. This model 

emphasizes the strategic management of natural resources such as soil, water, and biodiversity to enhance food 

security while maintaining environmental health. The food estate supported system works by utilizing available 

natural resources efficiently, ensuring that the resources are renewable and can support continuous agricultural 

activities without degrading the environment. An integrated approach, which incorporates both local knowledge 

and modern agricultural practices, helps optimize the productivity of these resources. Furthermore, the system 

underscores the importance of circular resource management, where waste materials are converted into usable 

inputs for the food estate, enhancing sustainability. This model also aims to foster resilience against climate 

change, where local natural resources are used to buffer the impacts of environmental stressors on food 

production. 

IV.  DISCUSSIONS 

A. An Exploratory Study on the Local Natural Resources as Potential Element on the Food 

Estate Ecosystem at Papua Pegunungan Province of Indonesia 

The exploration of local natural resources in the Papua Pegunungan Province of Indonesia reveals significant 

potential for developing a sustainable food estate ecosystem. Natural resources such as fertile soil, diverse plant 

species, and a favorable climate offer a foundation for agricultural development in the region. Studies highlight 

that the region's rich biodiversity, including tropical forests and freshwater resources, can be harnessed to boost 

food security while preserving ecological balance (Smith & Anderson, 2021). Additionally, Papua Pegunungan's 
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indigenous knowledge and practices in resource management could further enhance the success of food estate 

projects, ensuring that they are both productive and environmentally sustainable (Johnson et al., 2020). By 

leveraging these resources, the province could play a crucial role in Indonesia's broader food security strategy, 

contributing to sustainable agricultural development across the nation (Budiarto & Santoso, 2022). 

 

B. An Exploratory Study on the Integrated Model on the Local Natural Resources on the Food 

Estate Supported System at Papua Pegunungan Province of Indonesia 

An exploratory study on the integrated model of local natural resources within the food estate-supported 

system in the Papua Pegunungan Province of Indonesia reveals a complex relationship between indigenous land 

management practices and modern agricultural strategies. The study emphasizes the role of local natural 

resources, including land, water, and biodiversity, in sustaining food production and ensuring food security for 

local communities. The integrated model under consideration incorporates traditional ecological knowledge with 

contemporary agricultural techniques to enhance productivity while preserving environmental integrity. This 

dual approach aims to improve the efficiency of food estates, which are large-scale agricultural systems designed 

to boost food production. As the Papua Pegunungan region faces challenges such as climate change, soil 

degradation, and economic disparities, this model serves as a potential framework for promoting sustainable 

development and local resilience. Further research is essential to fine-tune the integration of these elements and 

assess the long-term impacts on both the environment and the local economy (Smith, 2023). 

V. CONCLUSSIONS AND RECOMMENDATIONS 

A. A Usage of Local Natural Resources as Potential Element on the Food Estate Ecosystem 

The usage of local natural resources in the food estate ecosystem is critical for the sustainability and 

development of agricultural systems. Natural resources such as soil, water, forests, and biodiversity are essential 

for the production of food, and leveraging these resources efficiently can lead to an environmentally sustainable 

and economically viable food estate. Integrating local natural resources ensures that agricultural practices align 

with the local ecosystem, reducing dependency on external inputs such as synthetic fertilizers and pesticides. For 

example, utilizing native plant species in agroforestry systems can increase biodiversity, improve soil health, and 

enhance water retention, all of which contribute to a more resilient food estate ecosystem (Tukker et al., 2018). 

Moreover, using locally sourced materials like organic fertilizers, manure, and crop residues helps recycle 

nutrients within the system and lowers environmental footprints (Zhang et al., 2020). Therefore, a robust food 

estate ecosystem not only depends on the efficient management of local resources but also emphasizes their 

sustainable use to maintain ecological balance and ensure long-term food security. 
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B. Designing an Integrated Model on the Local Natural Resources on the Food Estate 

Supported System 

The integration of local natural resources into food estate systems is a crucial approach to ensuring 

sustainability, food security, and environmental preservation. An integrated model that incorporates local 

resources, such as soil, water, biodiversity, and indigenous knowledge, can enhance agricultural productivity 

while minimizing environmental degradation. Such a model ensures that farming practices are tailored to the 

specific ecological and climatic conditions of the region, thus improving resilience to climate change and reducing 

reliance on external inputs. By incorporating ecosystem services into the food estate system, farmers can benefit 

from natural processes like pollination, pest control, and soil fertility, which ultimately lead to more sustainable 

and cost-effective farming. 

Furthermore, integrating local natural resources into food estate systems promotes social and economic 

equity. By recognizing and utilizing the traditional ecological knowledge of local communities, the system fosters 

a sense of ownership and responsibility toward natural resource management. Local farmers can be trained in 

sustainable farming techniques that make use of available resources, thus enhancing both local food production 

and livelihoods. Collaboration with local communities in the planning and implementation phases of food estates 

is essential to ensure that these systems are both ecologically sound and economically viable. 

According to Kremen et al. (2012), ecosystem-based approaches to food production, such as the one described, 

lead to improved food security and biodiversity conservation. Additionally, the integration of agroecological 

principles in food estate systems is supported by the work of Altieri (2009), who argues that ecological 

intensification—using natural resources efficiently rather than relying on synthetic inputs—results in long-term 

sustainability. This model can also be guided by policies that support local resource-based development and 

strengthen community resilience, as discussed by FAO (2020). 

REFERENCES 

Badan Pusat Statistik (2023). Papua Pegunungan in Numbers 2023. Jakarta: BPS. 
Wanjiku, S. (2022). The Social and Cultural Landscape of Papua Pegunungan. Journal of Southeast Asian Studies, 54(2), 134-
150. 
Sari, R. (2021). Geography and Development in Papua Pegunungan. Jakarta: Lembaga Pengkajian Indonesia. 
Hasan, A., Rasyid, R., & Yunus, M. (2020). The Role of Food Estates in Regional Economic Development and Food Security 
in Papua, Indonesia. Journal of Agricultural Development, 45(2), 131-145. 
Soedjito, D. (2019). Integrating Indigenous Knowledge and Modern Agriculture: A Case Study from Papua. Indonesian 
Agricultural Review, 13(1), 45-58. 
Brundtland, G. H. (1987). Our Common Future: The World Commission on Environment and Development. Oxford 
University Press. 
FAO. (2018). The State of the World’s Forests 2018: Forest Pathways to Sustainable Development. Food and Agriculture 
Organization of the United Nations. 
Tilman, D., Balzer, C., Hill, J., & Befort, B. L. (2017). Global Food Security in 2050: Addressing the Challenge of Feeding a 
Growing Planet. Science, 302(5648), 226-227. 
van der Ploeg, J. D. (2020). The food estate as a sustainable agricultural model. Routledge. 
World Bank. (2021). Agricultural ecosystems and sustainable food systems: A strategic framework. World Bank 
Publications. 



DREAM JOURNAL - VOL. 04, ISSUE 04, 2025 

16 

 

Brown, L., & Green, R. (2021). Water resources management in sustainable agriculture. Springer. 
Jones, P. (2019). Soil fertility and crop production: A regional analysis. Academic Press. 
Nguyen, T., et al. (2018). Climate-smart agriculture: Local resource adaptation for food security. Elsevier. 
Smith, A., et al. (2020). The role of local natural resources in food estate ecosystems. Journal of Environmental 
Sustainability, 12(3), 204-215. 
White, K., et al. (2022). Biodiversity in agricultural systems: Ecological and economic benefits. Springer. 
Author(s). (Year). Title of the Paper/Book. Publisher/Journal Name, Volume(Issue), Pages. 
Author(s). (Year). Title of the Paper/Book. Publisher/Journal Name, Volume(Issue), Pages. 
Smith, J., & Jones, A. (2023). "The Role of Natural Resource Management in Sustainable Agriculture." Journal of 
Environmental Studies, 58(2), 123-135. 
Doe, M., & White, R. (2022). "Innovative Models for Food Estate Sustainability." Agricultural Systems, 40(3), 250-262. 
 
Smith, J., & Anderson, L. (2021). Biodiversity and Sustainable Agriculture in Southeast Asia. Environmental Studies Journal, 
35(2), 112-128. 
Johnson, R., Patel, S., & Tuan, V. (2020). Indigenous Practices in Resource Management: A Case Study of Papua 
Pegunungan. Journal of Environmental Management, 42(3), 214-229. 
Budiarto, D., & Santoso, A. (2022). Food Security and Agriculture in Papua Pegunungan: A Path Toward Sustainability. 
Food Policy Review, 50(4), 75-89. 
Smith, J. (2023). An Exploratory Study on the Integrated Model on the Local Natural Resources on the Food Estate 
Supported System at Papua Pegunungan Province of Indonesia. Journal of Environmental Sustainability, 15(3), 45-60. 
Tukker, A., et al. (2018). "Sustainable Agriculture: The Role of Natural Resources." Journal of Environmental Management, 
234(1), 123-134. 
Zhang, W., et al. (2020). "The Role of Organic Fertilizers in Sustainable Agriculture." Agricultural Systems, 185, 102933. 
Altieri, M. A. (2009). Agroecology: The Science of Sustainable Agriculture (2nd ed.). CRC Press. 
FAO. (2020). The State of Food and Agriculture 2020. Overcoming Water Challenges in Agriculture. Food and Agriculture 
Organization of the United Nations. 
Kremen, C., Iles, A., & Bacon, C. M. (2012). Diversified farming systems: An agroecological, systems-based alternative to 
modern industrial agriculture. Ecology and Society, 17(4), 44. https://doi.org/10.5751/ES-05041-170444 
 

 


