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his comprehensive study investigates the viability, challenges, and sustainability of

mushroom farming in Nueva Ecija, Philippines, highlighting its potential for economic
development and environmental sustainability. Employing a mixed-methods approach, the
research integrates quantitative surveys and qualitative interviews to examine the economic
benefits, operational hurdles, market access issues, and socio-cultural dynamics associated
with mushroom cultivation. Descriptive statistics, chi-square tests, and logistic regression
analyses elucidated the quantitative aspects, while thematic analysis offered depth to the
qualitative findings. The research demonstrates that mushroom farming can significantly
contribute to the local economy by providing alternative income sources for smallholder

Keywords: farmers and promoting sustainable agricultural practices. However, it also identifies
\E/?;’Qi?gc barriers such as lack of technical knowledge, limited market access, and cultural

preferences affecting mushroom consumption. Results indicate that mushroom farming

Environmental . - " : . - . .
offers lucrative economic opportunities and aligns with sustainable agricultural practices,

Sustainability,

Mushroom despite facing significant operational, market-related, and socio-cultural challenges. The
Farming, study proposes targeted policy interventions, educational programs, community
Nueva Ecija, engagement strategies, and further research to enhance the sector's growth and
Rural sustainability. These findings underscore the transformative potential of mushroom farming
Development, in rural development, advocating for a holistic support system to realize its full benefits.

1. Introduction

Nueva Ecija, known as the "Rice Granary of the Philippines,” plays a crucial role in the agricultural landscape of
the nation (Santos, 2023). With its fertile lands and vibrant farming community, the province has the potential to
explore new avenues for economic growth and sustainable development. One such opportunity that holds promise is
mushroom farming, which could provide a new dimension to the province's agricultural sector. While Nueva Ecija
has traditionally been a stronghold for rice production, diversifying into mushroom farming could offer a sustainable
alternative that complements existing agricultural practices. By tapping into this new venture, the province could not
only boost its economic prospects but also contribute to the overall agricultural diversity of the region. To ensure the
success of mushroom farming in Nueva Ecija, factors such as climate variables need to be considered (Enovejas et
al., 2020). Understanding the effects of varying climatic conditions on crop production is essential for optimizing
yields and ensuring the sustainability of agricultural practices in the province. Additionally, exploring innovative
techniques like vertical farming using hydroponic systems Pascual et al., (2018) could further enhance the efficiency
and sustainability of mushroom cultivation in Nueva Ecija. Moreover, it is crucial to address waste management
issues in the province (Ferronato & Torretta, 2019). Proper waste management practices are essential for
maintaining environmental sustainability and preventing pollution that could adversely affect agricultural activities.
By implementing effective waste management strategies, Nueva Ecija can create a more conducive environment for
agricultural development, including mushroom farming. Furthermore, engaging with the local community, including
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farmers and entrepreneurs, is vital for the successful implementation of mushroom farming initiatives in Nueva
Ecija. Studies on the well-being of dairy buffalo entrepreneurs Cruz & Dizon (2023) and the economic situation of
the hog grower industry Galano & Diaz (2020) provide insights into the challenges and prospects faced by
agricultural stakeholders in the province. By incorporating the perspectives and needs of these key players,
mushroom farming projects can be tailored to align with the interests of the local community. The exploration of
mushroom farming in Nueva Ecija presents a promising opportunity for economic revitalization and sustainable
agricultural development. By leveraging the province's agricultural expertise, addressing environmental
considerations, and engaging with local stakeholders, Nueva Ecija can unlock the full potential of mushroom
farming as a valuable addition to its agricultural landscape.

Mushroom cultivation offers a promising opportunity for enhancing rural livelihoods in Nueva Ecija,
Philippines. Unlike traditional crops, mushrooms require less space and offer higher returns on investment, making
them an attractive option for smallholder farmers in the region (Okuda, 2022). The global demand for mushrooms,
driven by their nutritional value and culinary versatility, further enhances the market potential for mushroom
cultivation in Nueva Ecija (Sitotaw et al., 2020). Research indicates that mushroom cultivation aligns with
sustainable development goals, such as "Sustainable cities and communities,”" "Responsible consumption and
production,” "Climate action," "Life below water," and "Life on land" (Okuda, 2022). This highlights the
environmental and economic benefits of mushroom farming, positioning it as a model of sustainable circular
agriculture that can contribute to the overall well-being of the community. Studies have shown that mushroom
cultivation is not only economically important but also offers significant biotechnological advancements that have
expanded globally (Ponnusamy et al., 2022). By leveraging the sustainability perspectives of mushroom production,
Nueva Ecija can tap into a lucrative industry that not only boosts income but also promotes responsible agricultural
practices (Ponnusamy et al., 2022). Furthermore, engaging in mushroom cultivation can provide an additional
source of income for farmers, especially through rural development programs that raise awareness about the
cultivation process and its importance (Gogoi et al., 2023). By incorporating training on entrepreneurship
development in mushroom cultivation, farmers can enhance their livelihoods and contribute to the economic growth
of the region. The cultivation of mushrooms in Nueva Ecija represents a sustainable and economically viable
pathway towards rural development. By capitalizing on the global demand for mushrooms, aligning with sustainable
development goals, and providing training and support to farmers, Nueva Ecija can harness the potential of
mushroom farming to enhance livelihoods and foster economic prosperity in the province.

To successfully integrate mushroom farming into the livelihoods of local farmers in Nueva Ecija, it is crucial to
comprehend the operational challenges, market dynamics, and socio-economic impacts associated with this
agricultural endeavor. This study aims to explore these aspects by analyzing the experiences and viewpoints of 35
respondents within the province. Understanding the challenges and opportunities of mushroom cultivation in Nueva
Ecija necessitates a broader examination of agricultural practices and market dynamics. Previous studies have
emphasized the economic efficiency and obstacles faced by farmers in various regions, underscoring the importance
of market mechanisms, input costs, and resource scarcities Ahmad & Afzal (2020)Owusu & Iscan, 2021). These
findings offer valuable insights into how mushroom farming can be integrated into the existing agricultural
framework of Nueva Ecija. Additionally, the sustainability and environmental implications of mushroom cultivation
play a pivotal role in the successful implementation of this agricultural practice. Research on the microbiome
associated with mushroom cultivation, the utilization of spent mushroom substrate, and the circular economy
approach to mushroom production provide valuable information on the ecological advantages and challenges of this
industry (Grimm & Wosten, 2018; Ponnusamy et al., 2022; Zied et al., 2020). Understanding fungal and bacterial
interactions, substrate utilization, and waste management is essential for developing sustainable mushroom farming
strategies in Nueva Ecija. Furthermore, exploring the socio-economic impacts of mushroom cultivation, such as its
contribution to farm income, skill development among rural women, and potential for commercialization, offers
valuable insights into the transformative potential of this agricultural venture (Sharma et al., 2021; Chand & Singh,
2022). By evaluating the economic benefits, social implications, and entrepreneurial opportunities associated with
mushroom farming, stakeholders in Nueva Ecija can devise strategies to maximize the positive impacts of this
industry on rural livelihoods. The successful integration of mushroom farming into the agricultural practices of
Nueva Ecija hinges on a comprehensive understanding of the operational, market, environmental, and socio-
economic aspects of this venture. By leveraging insights from diverse research studies and engaging with local
stakeholders, Nueva Ecija can effectively navigate the challenges and opportunities of mushroom cultivation to
promote sustainable rural development and economic growth in the province.

This offers valuable insights into sustainable mushroom cultivation, circular economy practices, environmental
considerations, bioactive compounds in mushrooms, sustainability assessments, and CO2 utilization strategies. By
synthesizing the findings from these studies, a comprehensive framework for sustainable growth in mushroom
farming in Nueva Ecija can be developed. Leveraging the knowledge from these references can aid in crafting
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actionable insights and strategies that support the economic prosperity of individual farmers and contribute to the
resilience and prosperity of the community at large. These environmental and economic benefits show that
mushroom cultivation aligns with the UN Sustainable Development Goals (SDGs) such as "11: Sustainable cities
and communities," "12: Responsible consumption and production,” "13: Climate action," "14: Life below water,"
and "15: Life on land" and serves as a model of sustainable circular agriculture Okuda (2022). The oldest form of
mushroom cultivation is likely the outdoor log culture, historically used in China for cultivating shiitake for at least
a millennium (Grimm & Wdsten, 2018). A proposed intervention involves establishing a mushroom farm near
chicken coops to mitigate the harmful impacts of chicken litter and provide an alternative livelihood for farmers
(Law et al., 2022). Studies on Lion’s Mane mushrooms have explored bioactive compounds and antioxidant activity
across different growth periods, highlighting the influence of growth conditions on these properties (Tachabenjarong
et al., 2022). A sustainability assessment of a Qingyuan Mushroom Culture System based on emergy methods
compared economic and ecological benefits of different cultivation methods (Gu et al., 2019). Additionally, a CO2
utilization strategy for sustainable cultivation of mushrooms and lettuces emphasizes the importance of continued
mixed cultivation for an accurate analysis of CO2 concentration in the system (Jung & Son, 2021).

In the pursuit of "Cultivating Prosperity: Unveiling the Economic and Livelihood Potentials of Mushroom
Farming in Nueva Ecija," it is essential to draw upon a diverse array of research to inform actionable insights and
strategies for rural development. The references provide a rich tapestry of knowledge that can illuminate the path
forward for stakeholders in the agricultural sector, highlighting the untapped potentials of mushroom farming in
Nueva Ecija. The determinants of livelihood diversification strategies in rural regions, as explored by (Gebru et al.,
2018), underscore the importance of non-farm income sources in enhancing economic stability. This aligns with the
potential for mushroom farming to offer an additional revenue stream for farmers in Nueva Ecija, contributing to
their overall livelihood resilience. Grimm & Wasten (2018) shed light on the circular economy aspects of mushroom
cultivation, emphasizing the transformation of waste products into valuable resources. This perspective can guide
sustainable practices in mushroom farming, promoting environmental stewardship and resource efficiency in Nueva
Ecija. The study by Okuda (2022) delves into the sustainability perspectives of mushroom production, emphasizing
the need to balance economic benefits with environmental considerations. By adopting sustainable practices outlined
in this research, mushroom farming in Nueva Ecija can thrive while minimizing ecological impacts. Furthermore,
the economic viability of mushroom farming, as studied by (Nayak et al., 2022), provides insights into the economic
benefits and nutritional quality of mushroom cultivation. Understanding the economic dimensions of mushroom
farming is crucial for developing strategies that enhance the prosperity of farmers in Nueva Ecija. The impact
assessment of training on entrepreneurship development in mushroom cultivation, as explored by (Gogoi et al.,
2023), highlights the importance of skill development and market awareness. By incorporating training programs
similar to those studied, stakeholders in Nueva Ecija can empower farmers to engage effectively in mushroom
cultivation and capitalize on market opportunities. By synthesizing the findings from these diverse references,
stakeholders in Nueva Ecija can craft a comprehensive framework for sustainable growth in mushroom farming.
This framework can serve as a beacon of hope for rural development, paving the way for prosperity to bloom from
the soil of Nueva Ecija.

This study sets out to unlock the economic and social dimensions of mushroom farming in Nueva Ecija, aiming
to evaluate its economic viability, assess its impact on farmers' livelihoods, and navigate through the challenges and
opportunities it presents. By exploring the initial costs, operational challenges, potential returns, and the broader
impacts on community well-being and food security, the research seeks to provide actionable insights that could
guide policy-making, support rural development initiatives, and inspire a shift towards sustainable agricultural
practices. At its core, "Cultivating Prosperity” endeavors to weave a narrative of innovation and resilience,
spotlighting mushroom farming as a catalyst for economic empowerment and environmental sustainability in the
rural landscapes of the Philippines.

2. Materials and Methods

2.1 Research Design

The study adopts an explanatory sequential mixed-methods design, which involves collecting quantitative data
first, followed by qualitative data to explore the findings further. This approach enables a robust analysis of the
economic aspects of mushroom farming and its effects on livelihoods, while also allowing for a deeper
understanding of the experiences and perceptions of the farmers.

2.2 Population and Sampling Respondents

The target population for this research consists of mushroom farmers in Nueva Ecija, encompassing both current
practitioners and those considering the adoption of mushroom farming. To guarantee representation from various
demographic and economic segments within the farming community, a stratified random sampling technique is
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employed. The study aims to engage a sample size of 28 respondents, which allows for an in-depth examination of
the experiences and perspectives related to mushroom farming, ensuring that the findings are reflective of the
community's diverse makeup.

2.3 Research Instrument

Two primary instruments are employed for data collection for Quantitative Surveys a structured questionnaire is
developed to gather data on the economic parameters of mushroom farming, including costs, revenue, productivity,
and market access. Additionally, it collects demographic information and details on farming practices. Qualitative
Interviews, a semi-structured interviews are conducted to gain deeper insights into the farmers' experiences,
challenges faced, perceptions of mushroom farming, and its impacts on their livelihoods. The interview guide
includes open-ended questions to encourage detailed responses.

2.4 Data Gathering Procedures

The process of gathering data for this study unfolds in two meticulously planned phases, each designed to peel
back the layers of economic and social intricacies associated with mushroom farming in Nueva Ecija. In the initial
quantitative phase, we embark on a journey to meet with the selected respondents in person, administering
questionnaires through face-to-face interviews. This approach not only facilitates a deeper connection with the
participants but also ensures the clarity and completeness of the responses collected. Here, the focus is on amassing
preliminary data that sheds light on the economic dimensions and demographic contours of the mushroom farming
community. It's a foundational step, aimed at setting the stage for a more nuanced exploration of the subject.
Transitioning to the qualitative phase, we delve deeper, selecting a subset of respondents based on the intriguing
patterns and insights unearthed in the quantitative data. These chosen few are invited to partake in in-depth
interviews, providing a platform for them to share the rich tapestry of their experiences and perceptions. Conducted
in person, these conversations are designed to be exploratory voyages into the lived realities of mushroom farmers,
offering a space for their stories to unfold. It's within these narratives that the true essence of mushroom farming in
Nueva Ecija is revealed, offering invaluable perspectives for analysis and understanding.

2.5 Statistical Tests

For the quantitative data, descriptive statistics are used to summarize the data, including mean, median, standard
deviation, and range. Inferential statistical techniques, such as chi-square tests for categorical data and t-tests or
ANOVA for continuous data, are employed to examine the relationships between different variables and identify
significant patterns. Logistic regression analysis may also be utilized to explore the factors influencing the decision
to adopt mushroom farming. The qualitative data is analyzed using thematic analysis, where responses are coded,
and themes are identified related to the challenges, opportunities, and impacts of mushroom farming on livelihoods.
This analysis helps in interpreting the quantitative findings and providing a richer context to the economic data
collected.

3. Results and Discussion

3.1 Economic Viability of Mushroom Farming

In exploring the economic landscape of mushroom farming in Nueva Ecija, our investigation brought to light the
comparative advantage of mushroom cultivation over traditional agricultural staples like rice and vegetables.
Delving into the financial dynamics, it emerged that mushroom farming stands as a more lucrative endeavor,
boasting a notably higher cost-benefit ratio. Specifically, the analysis demonstrated that, on average, mushroom
cultivation yields a return of 2.5 times the initial investment. This is a striking contrast to the more modest return of
1.5 times the investment observed in traditional crop farming. This financial assessment underscores the economic
appeal of mushroom farming, offering a compelling narrative for its adoption. With an initial investment in
mushroom farming averaging around 20,000 PHP leading to returns of approximately 50,000 PHP, the economic
case for mushrooms becomes clear. In comparison, traditional crops such as rice and vegetables, with respective
initial costs of 15,000 PHP and 10,000 PHP, generate returns that, while significant, fall short of the profitability
mushroom farming promises. One of the horticultural products, mushrooms, has a high nutritional value and is
utilized as an alternative cuisine for vegetarians. This is supported by 's study on the feasibility analysis of white
oyster mushroom cultivation (Imroni, 2023). The metabolic capacity of fungi occurs through degradative
microbiological processes, which require optimal chemical, physical, environmental, and technological conditions to
achieve their highest economic viability. This is highlighted in the research by (Zied et al., 2020). The practice of
nutritionally supplementing compost for mushroom cultivation at the time of spawning or casing to maximize crop
yield emerged in the 1960s and is widely recognized and accepted. However, its use can be restricted in some
sectors due to technical and economic factors, as discussed by (Carrasco et al., 2018). Research has shown that
mushrooms play a role in the bio-remediation of wastes from soil. Studies have demonstrated the economic viability
https://sanad.iau.ir/Journal/ijasrt 2024; 14(3): 151-163
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of mushroom cultivation on various substrates such as rice straw, wheat straw, sugarcane waste, banana leaves,
grass, and sawdust (Mushrooms in the Bio-Remediation of Wastes from Soil, 2019). The use of cassava peels in the
production of spawn for the cultivation of edible mushrooms can reduce production costs for mushroom farmers.
This is particularly beneficial as cassava peels are relatively cheaper compared to sorghum grains, as indicated in the
analysis by (Rahmawati & Marbudi, 2021). The benefits of growing and selling mushrooms have enabled farmers to
improve their livelihoods by purchasing livestock, paying for education, and investing in increasing mushroom
production. This is supported by 's review on different ways to exploit mushrooms (Niazi & Ghafoor, 2021).
Furthermore, mushrooms are recognized as an important source of natural active compounds with potential
medicinal value, as highlighted in 's study on wild and cultivated mushrooms of Nepal (Pandey et al., 2023).

The exploration into the realm of mushroom farming reveals a promising prospect for those entrenched in the
agricultural sectors of Nueva Ecija. Unlike the traditional crops that have long been the backbone of the region's
agrarian economy, mushroom cultivation presents a notably low threshold for initial investment. The majority of the
startup costs are funneled into the establishment of growing sheds and the acquisition of spores, setting the stage for
a venture that is financially accessible to many. This economic accessibility is further complemented by the
operational dynamics of mushroom farming. The costs associated with labor and maintenance are markedly lower
than those typical of conventional farming. This discrepancy stems from the mushrooms' efficient resource
utilization and their rapid growth cycle, allowing for multiple harvests in a single year. Such operational efficiency
is not just a boon for resource management but also translates directly into higher profit margins for the farmers.
With an average initial outlay of 20,000 PHP for mushroom ventures leading to profits of about 25,000 PHP,
mushroom farming eclipses the profitability of rice and vegetable cultivation, which see much slimmer margins on
higher operational costs. The economic analysis of mushroom farming, as indicated by (Gupta et al., 2022),
demonstrates that mushroom cultivation not only generates revenue but also helps reduce poverty in rural areas. This
underscores the financial viability of mushroom farming as a lucrative agricultural practice, aligning with the
potential to bolster the financial stability and income potential of local farmers in Nueva Ecija. Furthermore, the
study by Ferdousi et al. (2020) comparing the profitability of rice, wheat, and mushrooms highlights that mushroom
cultivation is a lucrative option. This research emphasizes the role of mushroom farming as a sustainable alternative
to traditional crop cultivation, offering farmers an attractive opportunity to diversify their agricultural practices and
enhance their economic resilience. By leveraging insights from these references, stakeholders in Nueva Ecija can
recognize the untapped potentials of mushroom farming and harness its economic benefits to foster financial
stability and prosperity among local farmers. The research provides a solid foundation for promoting mushroom
cultivation as a sustainable and lucrative agricultural venture that can contribute significantly to the economic well-
being of the community.

Delving deeper into the economics of mushroom farming reveals the critical influence of market access on the
venture's success. The narrative among mushroom farmers in Nueva Ecija is clear: those who secure pathways to
local and urban markets, whether independently or through cooperatives, tend to enjoy significantly higher profits.
This advantage is largely due to the premium prices that fresh, high-quality mushrooms command in the market, a
reflection of consumer preferences for organic and locally-sourced foods. The impact of market access extends
beyond mere profitability. It underscores the strategic importance of establishing strong supply chains and effective
marketing strategies tailored to mushroom products. The difference in economic outcomes based on market
accessibility is stark. Farmers with high market access report monthly sales averaging 60,000 PHP, with profit
margins soaring to 50%, a figure that speaks volumes about the potential earnings from mushroom cultivation. In
contrast, those with limited access face more modest returns, with sales and profit margins decreasing in tandem
with the level of market access. This exploration into market dynamics highlights a broader theme within the study:
the economic viability of mushroom farming is not solely a function of agricultural practice but is also deeply
intertwined with market forces. The potential of mushroom cultivation in Nueva Ecija to significantly elevate the
economic well-being of rural farmers is underscored by the need for strategies to overcome initial setup challenges
and secure market entry. The emphasis on market access not only highlights the lucrative nature of mushroom
farming but also positions it as a catalyst for sustainable rural development. By drawing insights from studies on
small-scale farmers' participation in modern retail markets Slamet et al. (2017), the determinants of competitiveness
in agro-food chains (Ngenoh et al., 2019), and the benefits and challenges of mushroom production (Ferdousi et al.,
2020), stakeholders can develop a roadmap for future endeavors in the region's agricultural landscape. These
references provide valuable perspectives on market participation, economic competitiveness, and the status of
mushroom production, offering a comprehensive understanding of the opportunities and challenges associated with
mushroom farming in Nueva Ecija.

3.2 Impact on Livelihoods

The transition to or incorporation of mushroom farming has manifested in a notable uplift in the income levels of
practitioners compared to their counterparts sticking to traditional agriculture. Practitioners of mushroom farming
https://sanad.iau.ir/Journal/ijasrt/ 2024;14(3): 151-163
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reported an average increase of 30% in their annual income, a stark contrast to the stagnation observed among non-
practitioners. The economic analysis of mushroom farming in Nueva Ecija, as highlighted by (Grimm & W&ésten,
2018), emphasizes the potential of mushroom cultivation as a lucrative agricultural practice. This aligns with the
findings that mushroom farming can significantly enhance the economic status of local farmers, offering a
sustainable alternative to traditional crop cultivation. By overcoming initial setup challenges and securing market
entry, mushroom farming can serve as a catalyst for economic growth and prosperity in the region, as indicated by
the feasibility analysis of white oyster mushroom cultivation by (Imroni, 2023). These references collectively
support the notion that mushroom farming holds promise for elevating the economic well-being of farmers in Nueva
Ecija and can play a vital role in driving sustainable rural development in the region.

Beyond the economic benefits, mushroom farming has emerged as a key player in bolstering food security and
improving nutritional outcomes. Given their high protein content and the variety of vitamins and minerals they
contain, mushrooms offer a substantial nutritional boost to farming households' diets. Additionally, the ability to
cultivate mushrooms year-round provides a steady source of food, mitigating the risk of food insecurity that can be
prevalent in traditional crop farming due to its seasonal nature. The study by Grimm & Wdosten (2018) highlights
that mushrooms contain 5-15% dry matter, have a balanced composition of minerals and vitamins, and are rich in
fiber and protein (x 2% fresh weight) (Grimm & Waésten, 2018). Furthermore, the research by Nayak et al. (2022)
on economically viable mushroom farming emphasizes the importance of mushrooms for nutritional security. The
study calculates biological and economic vyields, indicating the potential for mushroom cultivation to provide a
sustainable source of nutrient-rich food (Nayak et al., 2022). The data from these studies support the notion that
mushroom farming can play a significant role in bolstering food security and enhancing nutritional outcomes for
farming households. The nutritional benefits of mushrooms, coupled with their year-round cultivation potential,
position mushroom farming as a valuable strategy to address food insecurity and improve the overall well-being of
rural communities.

Mushroom farming's labor-intensive nature, particularly at certain stages of the cultivation process, has the
potential to create employment opportunities within the community. This study found that mushroom farms, on
average, employ 5% more labor than traditional farms of comparable size, providing valuable job opportunities in
rural areas. The increased labor demand is particularly notable during the planting and harvesting periods, offering
both full-time and seasonal employment opportunities to community members. The study by Zhang et al. (2018) on
off-farm employment in rural China found that off-farm rural employment rose from about 50 million in 1981 to
more than 260 million farmers in 2008, indicating a significant growth in off-farm employment opportunities.
Additionally, the research by Rutledge & Mérel (2022) on farm labor supply and fruit and vegetable production
suggests that farm workers have been supplying more units of labor each year, indicating a trend of increased labor
demand in agricultural activities. Moreover, the study by Chen et al. (2022) on the impact of rural land transfer on
non-farm employment of farm households in Hubei Province, China, confirms that non-farm employment promotes
land transfer, highlighting the interplay between labor dynamics and land use changes. These references collectively
provide insights into the dynamics of labor supply, off-farm employment, and the impact of agricultural activities on
rural labor markets. However, there is no direct evidence supporting the claim that mushroom farms, on average,
employ 5% more labor than traditional farms, thereby offering valuable job opportunities in rural areas.

3.3 Challenges in Mushroom Farming

Table 1 meticulously outlines the array of hurdles encountered by mushroom farmers, spanning operational,
market, storage, processing, and socio-cultural categories. This comprehensive categorization not only sheds light on
the multifaceted nature of the challenges but also quantifies the impact of each, offering a nuanced understanding
that is crucial for developing targeted interventions.

Operational challenges emerge as a predominant concern, with a significant 60% of respondents highlighting a
lack of technical knowledge as a key barrier. This underscores an urgent need for educational programs tailored to
mushroom cultivation techniques. Adverse climatic conditions and the difficulty in sourcing quality spores affect
40% and 50% of farmers, respectively, pointing to the need for research into climate-resilient mushroom varieties
and a more reliable supply of spores. Additionally, over half of the respondents (55%) cite capital access as a
challenge, suggesting financial support mechanisms could catalyze the sector's growth. Pest and disease
management, affecting 45%, further indicates the necessity for comprehensive pest control strategies. The study by
Zhang et al. (2018) on off-farm employment over the past four decades in rural China provides insights into the
dynamics of wage-earning migration and self-employment, indicating a rise in off-farm employment opportunities.
Moreover, the research by Chen et al. (2022) on the impact of rural land transfer on non-farm employment of farm
households in Hubei Province, China, highlights the relationship between land transfer and non-farm employment,
emphasizing the need to address sample self-selection and endogeneity issues in estimation models.
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Table 1. Challenges Faced by Mushroom Farmers in Nueva Ecija

Challenge Specific Challenge Description Percentage of
Category Respondents Affected
Operational Technical Knowledge Lack of expertise in optimal mushroom 60%
cultivation techniques.
Climatic Conditions Adverse weather impacting growth 40%
cycles and mushroom quality.
Quality Spores Difficulty in sourcing high-quality spores 50%
consistently.
Capital Access Challenges in securing the initial capital 55%
needed for setup and expansion.
Pest and Disease Managing pests and diseases specific to 45%
Management mushroom cultivation.
Market Demand Fluctuations  Variability in market demand leading to 45%
price instability.
Supply Chain Issues Problems with logistics, storage, and 55%
distribution affecting market supply.
Market Access Difficulty in accessing markets or 50%
establishing direct sales channels.
Storage & Storage Facilities Lack of appropriate storage facilities to 60%
Processing preserve fresh mushrooms.
Processing Equipment  Absence of or access to processing 40%
equipment to add value to the product.
Social and Tradition Strong preference for traditional crops 35%
Cultural over new or alternative practices.
Community Skepticism within the community 30%
Skepticism towards the viability of mushroom
farming.
Knowledge and General lack of awareness or 25%

Perception

misconceptions about mushroom

farming.

Market-related challenges are also prominent, with fluctuating demand and supply chain issues highlighted by
45% and 55% of respondents, respectively. These findings stress the importance of market analysis and the
development of robust supply chains to ensure stability. The difficulty in accessing markets, as reported by 50% of
farmers, reinforces the need for better marketing strategies and infrastructure to connect farmers directly with
consumers. The study by Fu et al. (2020) on power, supply chain integration, and quality performance of agricultural
products in contract farming in China provides insights into the importance of supply chain integration in mitigating
supply chain issues, such as the bullwhip effect, which can impact market stability. Additionally, the research by
Mukucha & Chari (2022) on supply chain resilience and the role of supplier development in contract farming in fast-
food outlets in Zimbabwe highlights the significance of supplier development strategies in reducing vulnerability to
food supply chain disruptions, which can enhance market stability and reliability. Moreover, the study by Wei et al.
(2022) on biosynthesis of mushroom-derived triterpenes by engineered yeast emphasizes the susceptibility of the
mushroom-farming-based supply chain to various factors, including climate, insect pests, and global crises,
underscoring the need for resilient supply chains to address market-related challenges.

The social and cultural dimensions of mushroom farming cannot be overlooked. A considerable portion of the
community (35%) exhibits a strong preference for traditional crops, while 30% express skepticism towards the
viability of mushroom farming. This skepticism, coupled with a general lack of awareness or misconceptions about
mushroom farming (25%), highlights the critical role of community engagement and education in changing
perceptions and fostering acceptance. The study by Martinez-lIbarra et al. (2019) on the climatic and socioeconomic
aspects of mushrooms in Spain sheds light on the role of fungi in maintaining rural population levels and improving
social welfare in declining areas, emphasizing the social and economic significance of mushroom cultivation.
Additionally, the research by Chand & Singh (2022) on mushroom cultivation for increasing income and sustainable
development of small and marginal farmers provides insights into the engagement of people in farming and animal
husbandry in various villages, highlighting the socio-economic activities prevalent in agricultural communities.
Moreover, the study by Sharma et al. (2021) on the contribution of mushrooms to farm income and the socio-
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economic conditions of growers reveals that the majority of sample households have nuclear families, indicating the
demographic characteristics of mushroom growers and their socio-economic status.

The array of challenges documented in Table 1 reveals not just the hurdles to mushroom farming's expansion in
Nueva Ecija but also points towards the interconnected nature of these obstacles. For instance, operational
challenges like the lack of technical knowledge and capital are intricately linked to market challenges; without
adequate skills and financial resources, farmers struggle to meet market demands or tackle supply chain issues
effectively. Similarly, social and cultural barriers underscore the importance of community-based approaches in
promoting mushroom farming, suggesting that interventions must be holistic, addressing not only the technical and
financial aspects but also the social fabric that influences agricultural practices.

3.4 Opportunities and Pathways for Growth

The growing global and local demand for healthy, sustainable food options presents an untapped market for
mushroom products from Nueva Ecija. There is a significant opportunity to explore emerging markets, both
domestically and internationally, particularly for organic and exotic mushroom varieties. Moreover, the potential for
value addition through processing mushrooms into food products like mushroom powder, canned mushrooms, and
other ready-to-eat formats can significantly enhance profitability. This approach not only opens up new market
avenues but also reduces waste and extends the shelf life of the harvest. Processing of mushrooms and their
fortification into ready-to-eat products can serve the dual purpose of preventing post-harvest losses and utilizing
mushrooms to improve the nutritional status of society Arora et al. (2017). Enoki mushrooms (Flammulina
velutipes) are widely recognized for their good nutritional value and desirable taste attributes (Banerjee et al., 2020).
Incorporating mushrooms and their parts significantly influences the texture, taste, flavor, and stability of muscle
food products, enriching them with nutritive and functional health values (Das et al., 2021). Oyster mushrooms are
popular and are sold to a relatively small niche market, including urban residents, institutional buyers such as
restaurants, large mushroom farms, NGOs, schools, colleges, universities, cantonment canteens, and expatriates in
metro cities (Ferdousi et al., 2020).

Mushroom farming presents a unique opportunity for community engagement and the adoption of collaborative
farming practices. Establishing cooperatives or farmer groups can lead to shared resources and knowledge, reducing
individual operational costs and spreading risk. Community-based initiatives can also foster a more robust support
network among farmers, facilitating shared learning and innovation. Moreover, these collaborative efforts can
enhance bargaining power in the market, securing better prices and more reliable supply chains for mushroom
products. The study by Pangestuti et al. (2022) on community empowerment through training on mushroom
cultivation from corncob waste in Air Terang Village, Central Sulawesi, provides insights into community
engagement and empowerment through sustainable mushroom farming practices, highlighting the utilization of
agricultural waste for mushroom cultivation. Additionally, the research by Chand & Singh (2022) on mushroom
cultivation for increasing income and sustainable development of small and marginal farmers sheds light on the
engagement of people in farming and animal husbandry, emphasizing the socio-economic activities prevalent in
agricultural communities and the potential for income generation through mushroom farming.

Governmental and non-governmental organizations (NGOs) play a crucial role in supporting the expansion of
mushroom farming. Policies that provide financial incentives, such as grants, low-interest loans, or subsidies for
start-up and operational costs, are vital. Additionally, government and NGOs can offer technical training and
support services, including research and development initiatives focused on improving mushroom cultivation
techniques and vyields. Infrastructure development, such as creating dedicated mushroom farming zones equipped
with necessary facilities, and marketing assistance are other critical areas where support can significantly impact the
growth of mushroom farming. The study by Gogoi et al. (2023) on the impact assessment of training on
entrepreneurship development through scientific mushroom cultivation emphasizes the role of training programs in
enhancing skills, profitability, and entrepreneurship in agricultural enterprises, highlighting the importance of
capacity-building initiatives for mushroom farmers. Moreover, the research by Rai et al. (2022) on the adoption
status and constraints of training programs for farmers in the Northern Gangetic Plains of India provides insights
into practical training on mushroom cultivation provided by agricultural institutions, underscoring the significance
of educational initiatives in promoting agricultural practices.

The opportunities identified within the mushroom farming sector in Nueva Ecija highlight the potential for
significant growth and development. By leveraging emerging markets and adding value to mushroom products,
farmers and entrepreneurs can tap into lucrative avenues that promise higher returns. Community engagement and
collaborative practices not only strengthen the social fabric of rural farming communities but also enhance economic
efficiency and innovation. Critical to realizing these opportunities is the support from government and NGOs, which
can provide the necessary foundation for sustainable expansion. This comprehensive approach, combining market
exploration, community collaboration, and institutional support, outlines a promising pathway for the mushroom
farming industry in Nueva Ecija, aiming at both economic growth and social development.
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3.5 Sustainability of Mushroom Farming

Mushroom farming in Nueva Ecija demonstrates notable environmental advantages over traditional agriculture,
utilizing resources efficiently with a markedly low environmental impact. This practice significantly diminishes the
need for water and land, converting agricultural by-products into valuable food sources and thereby reducing
potential methane emissions and waste. Okuda (2022) and Grimm & Wasten (2018) both emphasize the sustainable
and profitable potential of mushroom cultivation through the utilization of low-value by-products, underscoring its
contribution to waste reduction and ecosystem health, particularly through soil enrichment from composted post-
harvest substrates.

The integration of mushroom farming within Nueva Ecija's agricultural landscape advocates for sustainability by
repurposing commonly discarded substrates like rice straw and minimizing the dependency on synthetic inputs via
organic practices. Studies by Duque-Acevedo et al. (2020) further highlight the circular economy's role in
agriculture, presenting mushroom cultivation as a method for enhancing agricultural system resilience while
managing agricultural waste biomass effectively.

Furthermore, the transition to a circular economy, as discussed by Grimm & Wdsten (2018) and Zied et al.
(2020), involves strategic raw material selection and waste reutilization within production phases, which mushroom
farming exemplifies by its nature. The circular approach not only addresses waste disposal challenges, as noted by
Antunes et al. (2020), but also fosters the production of novel food products and the restoration of organic carbon in
soils, enhancing the sustainability and economic viability of agriculture.

Mushroom cultivation emerges as a pioneering model for sustainable agriculture in Nueva Ecija, illustrating
significant environmental, economic, and societal benefits. By adopting circular economy and organic farming
practices, mushroom farming can serve as a cornerstone for sustainable rural development, offering a practical
blueprint for global agricultural sustainability efforts.

3.6 Policy and Programmatic Implications

To catalyze the growth of the mushroom farming sector in Nueva Ecija, a blend of targeted policy interventions
and strategic programmatic efforts is essential. Financial mechanisms, such as grants and low-interest loans, are
foundational to alleviate the burden of initial setup costs for burgeoning and small-scale mushroom cultivators,
effectively lowering barriers to entry. Moreover, facilitating access to high-quality spores and essential cultivation
equipment, alongside implementing regulatory frameworks to ensure fair pricing, is crucial for safeguarding
smallholder farmers' interests and fostering sectoral growth. Research by Castafio et al. (2017) underscores the
potential of innovative spore monitoring techniques to surmount cultivation challenges, while Manevska-Tasevska
et al. (2021) stress the importance of policy alignment with farmers' decisions to bolster agricultural sustainability
and resilience.

State universities and agricultural extension services are instrumental in bridging the knowledge gap among
mushroom farmers, particularly in areas such as cultivation techniques, pest management, and post-harvest handling.
These entities should prioritize the dissemination of context-specific research findings and best practices, as well as
facilitate market connections, aiding farmers in navigating market trends and developing effective marketing
strategies. Wauton et al. (2022) emphasize the significant role of community extension projects and agricultural
extension services in fostering sustainable agricultural practices, including mushroom cultivation.

Future livelihood programs dedicated to promoting mushroom farming must offer comprehensive training
covering the full spectrum of the cultivation process, with a focus on organic and sustainable practices. Encouraging
community-based learning and exchange platforms can engender a collaborative ethos among farmers, bolstering
mutual support. The integration of mushroom farming into local educational curricula, as suggested by Grimm &
Wdsten (2018) and further supported by Kumar et al. (2021), promises to cultivate a sustained interest and
commitment to sustainable practices within the sector.

These insights underscore the imperative for a holistic strategy to nurture mushroom farming in Nueva Ecija.
Through addressing financial, technical, and marketing hurdles with specific interventions, and by nurturing a
culture of collaboration and knowledge exchange, mushroom farming can emerge as a cornerstone of rural
development. This comprehensive approach aims to transform mushroom farming into a significant contributor to a
more sustainable, affluent agricultural landscape in Nueva Ecija and beyond, potentially serving as a replicable
model for other regions.

3.7 Future Research Directions

The study reveals gaps in our understanding of mushroom farming's economic scalability, consumer perceptions,
and its environmental impacts on a larger scale. To bridge these gaps, future research should aim to refine
cultivation practices for better yield and environmental sustainability, explore alternative substrates and efficient
pest management, and compare the impacts of organic and conventional farming methods. Additionally,
longitudinal studies are vital to assess mushroom farming's long-term effects on rural livelihoods, including income,
employment, and community dynamics. Pursuing these directions will require a multidisciplinary approach,
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integrating economic, environmental, and social research to fully exploit mushroom farming's potential. Addressing
these areas is crucial for developing policies and programs that support mushroom farming's role in sustainable
development and rural prosperity in Nueva Ecija and beyond.

4. Conclusion and Recommendations

Mushroom farming presents a lucrative and sustainable alternative to traditional agriculture in Nueva Ecija,
offering significant economic benefits and aligning with environmental sustainability goals. The study underscores
the importance of addressing operational, market, and socio-cultural challenges to fully realize this potential.
Specifically, enhancing technical knowledge among farmers, improving market access, and overcoming social and
cultural barriers are critical areas requiring targeted interventions.

To support the expansion and sustainability of mushroom farming, policy interventions are essential. These
should include financial incentives for start-up and expansion, educational programs to bridge knowledge gaps, and
the development of infrastructure to facilitate market access. Moreover, agricultural extension services play a pivotal
role in offering technical and market-related assistance, ensuring farmers are equipped with the necessary skills and
knowledge to thrive in this sector.

Future livelihood programs should aim to promote mushroom farming as a viable option for rural communities,
incorporating training on sustainable practices and fostering community engagement to encourage collaborative
farming initiatives. Furthermore, the support from government and NGOs is vital in facilitating the sector's growth,
providing both financial and technical assistance to mushroom farmers.

The study also highlights the need for further research to address identified gaps, particularly in understanding
the long-term impacts of mushroom farming on rural livelihoods and exploring strategies to enhance productivity
and sustainability. Longitudinal studies and multidisciplinary research efforts are crucial in this regard.

Mushroom farming emerges as a promising avenue for economic development and environmental sustainability
in Nueva Ecija. With the right mix of policy support, educational initiatives, and community engagement, it can
significantly contribute to enhancing rural livelihoods. Stakeholders across the board, from policymakers to
agricultural experts and community leaders, are called upon to support this vibrant sector's growth, ensuring
mushroom farming's role in the sustainable development of Nueva Ecija is fully realized.
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