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Abstract— This study explores the economic impact of land conversion on the agricultural sector in Central Luzon from 1981
to 2021, using the Cobb-Douglas production function as the analytical framework. Employing key econometric tools—such as
the Augmented Dickey-Fuller (ADF) test for stationarity, Johansen cointegration for long-term relationships, and Ordinary
Least Squares (OLS) regression—the analysis shows that all variables are stationary. Farm size is positively correlated with
rice output, while labor use and the man-land ratio negatively affect production. The findings highlight the vital role rice
production plays in the household income of Central Luzon, indicating that while it has contributed to modest but steady
economic growth, land conversion has acted as an economic boon, promoting development opportunities in the region. The
study concludes by urging policymakers to craft strategies that enhance agricultural productivity and ensure sustainable
income for farmers, contributing to broader economic prosperity. Future research should examine the specific types of land
being converted from agriculture, assess the long-term impacts on different crops, and consider how land conversion affects
the region's overall agricultural sustainability. This will provide a more comprehensive understanding of the broader
implications of land use changes on Central Luzon's economy.
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l. INTRODUCTION

Urbanization has proven to be a vital tool for ensuring a healthy economy in every country (Pradhan et al., 2021). In a study
by Magazzino and Mele (2021), improving transportation by putting road-building projects across western counties in more
than 15 areas is one strategy to support economic growth in China. However, Shaban et al. (2022) assert that the impact on
economic growth may differ depending on the degree of urbanization and economic development of a particular nation. The
possible causes of urbanization include a natural increase in the man-land ratio, which refers to the number of farmers who
have lost their jobs due to land conversion, rural-to-urban migration, which affects the employment and income opportunities
of the people, and the productivity of the land that determines the capability of the farmland to be transformed. Because there
is a hope of having a better standard of living in the urban areas, people are starting to migrate, causing a continuous increase
in the population.

As a result, it is necessary to meet the needs of the people in terms of housing, work, and educational prospects, in addition to
providing easier access to social services and more chances for social and cultural activities (OLCreate, n.d.). However, while
civilization causes towns and cities to thrive, it also has negative implications regarding agriculture since it affects the lands,
particularly in the rural areas, through land conversion. For this to occur, urbanization considers the farmland values and their
determinants, such as location, distance, travel time, size, farm income, soil productivity, and the like (Tavares et al., 2022).

Transforming agricultural lands into non-agricultural or manufacturing ones is considered as industrialization. According to
Harini et al. (2018), demand for land rises along with population growth and socioeconomic activity. Without keeping pace
with land supply, agricultural land will decline, leading to decreased agricultural production in an area. Hence, it is evident
how it typically occurs in less-developed countries such as the Philippines since there is a need for commercial, residential,
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and industrial development, especially in the country's rural areas (Fulgar, 2023). However, it also mentioned how it affected
the food security and livelihoods of the people relying on the agricultural sector. In a study by Bravo (2017), significant land
conversion brought about by urbanization and industrialization altered the agricultural environment of the Metropolitan Manila
area. It substantially decreased the amount of land used for crop production. Additionally, it put pressure on the periphery of
cities, which made land use conversion in cities inevitable.

According to a study by Dait (2023), because rice, or palay, has always been at the core of Philippine agricultural policy, it is
regarded as a highly political commodity in the nation. The country's rice basket, which is located in Region Ill, or Central
Luzon, and is made up of the provinces of Aurora, Bataan, Bulacan, Nueva Ecija, Pampanga, Tarlac, and Zambales, is often
the site of farmland conversion because it is a thoroughfare and a popular destination for real estate developers seeking more
reasonably priced housing outside of Metro Manila (Fair Finance Asia, 2021). Based on the report of the Department of
Agriculture (DA), from several years ago up to now, Central Luzon is classified as the top producer of palay in the Philippines,
specifically in Nueva Ecija. The province is known as the “Rice Granary of the Philippines” since it is the country's number
one producer of palay, producing 13,499.54 thousand metric tons from 4006.4 in 2003 (Santos et al., 2018). Also, in an article
by Tecson (2023), the region has been a consistent top producer during recent years by producing 867,084 metric tons of palay,
contributing 18.1 percent to the country’s agricultural output. However, since farm inputs are continuously increasing in price,
farmers tend to use chemical fertilizers and pesticides and, worse, sell their lands to commercial developers, which are privately
owned, just like in Candaba Swamp in Pampanga, leading to a threat to biodiversity and food security (Costamero, 2023).

In an article written by Navales in 2019, he said land use conversion projects such as roads and industrialized areas have been
covering productive lands in the region, threatening the livelihood of the farmers, food security, and self-sufficiency of the
people in the area. Moreover, the presence of the North Expressway during 1981 was very noticeable in that it transformed
9.07 hectares of land into asphalted or cemented streets. In 1991, an average of ten percent (10%) of agricultural land in
Plaridel, Bulacan, was converted to residential, commercial, or institutional areas per year, covering 361.27 hectares of total
land area to roads and built-up areas (Nantes, 2011). Large national real estate firms have developed and are currently
developing several housing developments and subdivisions in Bulacan, including three San Jose del Monte subdivisions and a
300-hectare residential property in Malolos (Arceo-Dumlao et al., 2021).

Therefore, it will be difficult for recognized beneficiaries of land-use conversion to get a statewide ban on it in order to conserve
the rice fields of Central Luzon. An act from the Office of the Secretary of the DA (2019), regarding land conversion in the
country, the “2002 Comprehensive Rules on Land Use Conversion,” states that conversion of agricultural land to non-
agricultural uses shall be strictly regulated and may be allowed only when certain conditions are met. As approved by the
Department of Agrarian Reform (DAR), land use conversion alludes to the act or process for converting a piece of agricultural
land from its existing physical use—such as cultivating soil, planting crops, or growing trees—to another usage or for an
agricultural purpose other than farming and reaping its produce.

Cobb and Douglas’ (1928) production theory shall serve as a foundation for this study. It states that there is a relationship
between the units of factors of production and the units of output of goods and services. It also demonstrated that if the number
of inputs used changes, the units of output produced will likewise change. In this research, it explores how the independent
variables will cause a change in the dependent variable.

Several studies have been conducted regarding the relationship of several factors of the agricultural sector such as arable land,
employment opportunities, and man-land ratio on how it influences rice output. Most of these studies are focused primarily on
the national level, with a few focusing on Central Luzon. In addition, only a limited number of studies have concentrated on
whether the agricultural sector, through rice production, is beneficial to the economy.

This study will benefit society and agricultural communities since they will know whether land conversion boosts economic
growth and productivity. Moreover, the current undertaking hopes to contribute to the existing knowledge in the academe
pertinent to the effects of land conversion on agricultural production and consequently to people, specifically to the farmers’
average income. As a business economics student, this research will allow the researcher to apply the principles and theories
learned inside the classroom and apply them on a vital sector of the economy that significantly impacts the nation as a whole.
Lastly, this will benefit municipal and national policymakers as they will have information intended for the agricultural sector
in the region. The researcher will further explore the relationship between the variables involved in this study. Hence, this
educational endeavor hopes to provide an extensive and exhaustive perspective on the effects of land conversion in the
agricultural sector in Region 111.
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This research aims to identify and explore the presence of Cobb-Douglas production theory in the Philippines, specifically in
Central Luzon’s agricultural sector. It investigates the effects of (IVV1) quantity of arable land available, (IV2) employment
rate, and (IVV3) man-land ratio to (DV1) rice output and (DV2) average income earned. Specifically, this study seeks: To
determine how the quantity of arable land, employment ratio, and man-land ratio affect rice output in Central Luzon; To
determine whether the changes in the level of rice output is a boon or bane in Central Luzon as measured by the average income
earned by the farmers. This data analysis will be carried out across all the provinces in the region to ensure thorough analysis
and conclusion.

This study limits itself to the Philippines, particularly Central Luzon (Aurora, Bataan, Bulacan, Nueva Ecija, Pampanga, Tarlac,
and Zambales), as the country's notable palay producer. Data will come from secondary sources and publicly available statistics.
This study will only validate the impact or relationship between the three (3) independent variables, quantity of arable land,
employment rate, and man-land ratio on rice output. The effects or consequences of these independent factors will not be covered.
The question of whether or not land conversion benefits the local economy, based on its agricultural sector, will also be covered.
Furthermore, the data covered in this study spans 41 time periods, commencing from 1981 to 2021. Hence, the study’s findings
might only partially reflect the present situation or effectively anticipate future trends.

. REVIEW OF RELATED LITERATURE

Industrialization through land conversion is one way to boost the economic growth of a country; hence, understanding the
factors influencing it will help determine whether it is advantageous to the economy or not. This proposal shall be anchored on
Cobb and Douglas’ (1928) production theory, which explains how production factors affect the output units. This study will
focus on agricultural production factors such as land and labor such as arable land, employment rate, and man-land ratio.
Specifically, this aims to identify how the three factors, the farm size, labor use, and man-, will affect rice output and,
consequently, the average income earned by the farmers in Central Luzon.

2.1 Rice Output:

The agriculture industry is under pressure to supply the growing demand for food due to the growing population (Shah and
Wau, 2018). Chen et al. (2019) emphasized that to guarantee food security in China, 120 million hectares of arable land—the
so-called "red line" for food security—must be preserved, and crop yield must be increased to assure domestic production and
self-sufficiency. Various elements affect crop productivity, but different approaches affect the crops differently (Ochieng et
al., 2016). Porciuncula et al. (2015) state that rice production, with onion, corn, and vegetables grown as supplementary crops,
is the most productive crop in the provinces of Nueva Ecija, Pampanga, and Zambales. Based on the findings of the study by
Gollin et al. (2014), world income inequality can only be fully understood by first recognizing agricultural productivity.

2.2 Arable Land:

A range of factors, including soil quality, construction quality, space quality, eco-environmental quality, and beauty and
cultural quality, can be categorized as arable land quality, according to Du et al. (2016). The quality of arable land is determined
by the interplay of the natural system, the use system, human demand, and it also represents the full range of services performed
by the farmland ecosystem (Ye et al., 2022). A study by Pozza and Field (2020), land access is essential in rural communities
and that soil health is necessary to prevent land degradation. Since soil erosion is one cause of degradation that impacts around
20% of the world's arable systems (Pravalie et al., 2021).

2.2.1  Quantity of Arable Land Available on Rice Output:

Arable land is the most critical agricultural output component (Tsue et al., 2014). However, as development demands rise,
competition for land has resulted in the conversion of many agricultural lands. In addition, even if there is an increase in
agricultural land, various issues have arisen such as a million hectares of land being converted into urban use in such a short
period of time (Kong, 2014). A study by Han et al. (2020) noted that one of the most critical tools for macro-controlling urban
expansion has always been land use regulation, which can directly impact a city's land values and subsequently influence the
linked urban economic well-being. Land demand rises with population growth and socioeconomic activity, potentially resulting
in arable land and productivity decline as economic and physical factors drive most land conversions (Kong, 2014; Harini et
al., 2018; Farah et al., 2019). For instance, in Shanghai, China, industrial land grew from 1947 to 1993 but declined from 2002
to 2016 because of land prices, existing industrial land, distance to the central transport station, and economic development
level (Fan et al., 2020). Also, from 1987-2010, there was a reported 34.8% of total cropland loss due to built-up land expansion
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(Ju et al., 2018). Lastly, (Abubakari, Anaman, & Ahene-Codjoe, 2022) established that 48.7% of Ghana's accessible land area
in 2020 was made up of built-up areas.

Urbanization and industrialization are economic growth drivers typically involving land conversion (Pradhan et al., 2021;
Opoku & Yan, 2018). It caused many tensions and complaints among those affected, such as agricultural workers, while other
stakeholders, such as government agencies and state-owned enterprises, found it profitable (Phuc et al., 2014). Converting
agricultural land to urban areas can pose social, cultural, environmental, and economic challenges due to the need to
accommodate more people in a smaller space while meeting their demands for resources and services (Peerzado et al., 2019;
Kovacs et al., 2019). As such, it is essential to weigh the benefits and drawbacks of both rural and urban growth, as arable land
is essential for livelihoods (Tavares et al., 2022).

Since land availability is limited, it is a must for efficient land use. In European Union (EU) countries, the population continues
to expand, which means more food is needed in the future, a reason to maintain arable lands needed for crop production
(Némethova et al., 2022). Furthermore, in a study by Nilsson (2018), more crops can be grown if enough land is available.
There are instances where agricultural land is situated in highly inappropriate and unsuitable places, which results in low
productivity and environmental impact such as small farm sizes, slow growth rates, poor access to financing, post-harvest
losses, and low levels of mechanization and commercialization, preventing cropland from expanding to boost output.
(Mesgaran et al., 2017; Ngowi 2022). Negative implications of this agricultural and industrial land conversion, such as issues
between the State, investors, and farmers whose land is acquired, show unfair benefit-sharing among the stakeholders, making
farmers the least benefited (Nguyén et al., 2016). This demonstrates how industrialization can conflict with people's needs,
goals, and preferences (Utami et al., 2022).

As Pia (2021) reported, 89.031 agricultural lands in Butuan City, Philippines, from 2014 to 2016 were converted into non-
agricultural use. Furthermore, more arable lands in Central Luzon were being transformed into commercial and residential
areas due to urbanization and industrialization, according to reports by German et al. (2022). In Ifugao rice terraces,
mountainous agricultural landscapes tend to undergo frequent land cover changes which includes agricultural abandonment
and afforestation (Estacio et al., 2022). A reason for this is when the area has been urbanized, and the land would have a higher
economic value for residential, commercial, or industrial uses, or when the land is no longer economically viable and sound
for agricultural purposes (Arceo-Dumlao et al., 2021). Accordingly, the study by Navarro (2023) comes to the conclusion that
implementing a National Land Use Agreement (NaLUA) through a suitable institutional mechanism can aid in resolving land
use issues in the country.

2.3 Employment Rate:

Sustainable farming should maintain natural ecosystems and services while simultaneously producing nutritious meals and a
means of livelihood for farmers (Giller et al., 2021). But even in cases where population growth is low, research by Tschirley
et al. (2015) and Yeboah and Jayne (2020) indicates that the percentage of employment in farming is steadily declining. In
most developing countries, it is evident how the agricultural output due to the workforce is seriously decreasing, which
potentially harms the price and availability of food for the poverty (Alston & Pardey, 2014).

Preparing the youth, aged 15 to 24, for the workforce is one of the Philippines' biggest developmental concerns, where the
leading industry is agriculture (Budhrani et al., 2017). A study by Palis (2020) mentioned that most farmers do not want the
same type of job for their children, which can result in unemployment in the farming sector.

2.3.1 Employment Rate on Rice Output:

It is necessary to use inputs such as land, labor, capital, and entrepreneurship when producing output. Traditional agricultural
production relies on two main inputs: land and labor, which are the primary tools for increasing output. As a result, farmers’
work and their land are essential for crop production. The production style, crop variety, and previous land usage affect direct
employment and may help prevent smallholder farmers from being forced out of the market (Nolte & Ostermeier 2017).
However, despite their crucial role in production, the quantity of farmlands is decreasing, and farmers are not adequately
compensated. For instance, in the barangay of Lumbia in Cagayan De Oro, farmers face economic difficulties such as poverty,
income, education, and housing tenure that lead to land conversion (Navarro et al., 2017). A study by Ghatak and Mookherjee
(2014) mentioned that farmers lease land from private wonders or local governments with a sharecropping contract before
ownership.
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Most jobs are in the non-farm sector, such as civil-service employees (Jayne et al., 2016). Das and Paul (2021) employed a
thorough literature review to determine the possible impacts on urban growth, followed by charts and graphs to illustrate and
OLS test using R Programming for necessary recommendations. So, it has always been a global issue as employment shifts
away from agriculture as the world's population grows. Although agriculture employs most people in Asian countries, it
decreased by 20.68% in South Asia and 28.82% in East Asia between 1991 and 2019 (Das & Paul, 2021).

Nguyen et al. (2016) estimated the degree of variability in economic benefits among stakeholders and analyzed changes from
conversion through a bottom-up approach, finding that agricultural land conversion for urban development is a significant
process in many cities' surrounding areas. However, numerous landless farmers are a significant part of the rapidly expanding
urban population (Tang et al., 2016). Such developments provide unequal benefits among different stakeholders, with farmers
benefiting the least from urban development due to the many difficulties associated with transitioning from agricultural to non-
agricultural livelihoods, such as sustaining non-agricultural activities, finding stable alternative income activities, and using
compensation for capital investments. Also, it causes a threat to the livelihood of individuals leaving the farming industry
because they have to deal with a higher workforce, and factors of knowledge and expertise make non-agricultural employment
more challenging for farm workers, causing a decline in agricultural employment (Suharyanto et al., 2021). It increased the
number of land-lost farmers at risk of unemployment; a few continue to work in agriculture, but the well-being primarily
become unemployed (Yong, 2019; Siciliano, 2013).

The shift in employment structures in rural areas has caused non-agricultural labor incomes to increase because of the increase
in non-agricultural employment opportunities for farmers as a result of the urbanization process (Coulibaly & Li, 2020).
Overall, the increase in urban land expansion diminishes the availability of land among farmland households near urban areas,
consequently negatively affecting their livelihood and overall well-being.

According to Sims et al. (2019), using panel regression models and estimated with heteroskedasticity robust standard errors,
found that land protection positively affects employment. Similar to Zambia, where policies related to land administration and
agricultural spending have resulted in the emergence of 95% of farming households (Sitko and Jayne, 2014). As a result, Ge
et al. (2020) stated that it is critical to support the rural transformation to provide employment opportunities that are appropriate
for meeting the needs of the area and attracting rural migrants to return and establish businesses in the area.

According to Das and Paul (2021), when a country is heavily urbanized, a declining employment in agriculture will be observed
and this is observed in Asian countries which contribute to most of the agricultural sector. During the past two decades,
urbanization in the Philippines has reached and increased more in rural areas, resulting in significant land conversion of
agricultural lands and decreased employment in the agricultural sector due to shift of sectors (Bravo, 2017).

2.4 Man-land Ratio:

Man-land ratio, a key metric in our study, represents the quantity of land production per person. It serves as a measurement of
agricultural wealth and conversion's social and economic impacts on the conditions of any particular region, particularly those
agrarian (Meena and Gadekar, 2020). In the rural man-land relationship system, the two main components are population and
residential land use and this study by Liu et al. (2022) of the man-land relationship in rural regions dramatically depends on
the link between the rural people and residential land. Furthermore, the man-land ratio demonstrates a negative relationship
with total fallow land, implying that the higher the availability of the workforce, the less the area of arable land (Kshettry et
al., 2020).

2.4.1 Man-Land Ratio on Rice Output:

Land depends on man for survival and protection; man can also affect land (Tope, 2022). Man-land relationship is deeply
affected by externalities, such as social, economic, and geographical factors (Meena and Gadekar, 2020). The relationship
between natural and human resources was determined by dividing the efficiency of man by the efficiency of land, which is the
formula used to calculate the man-land ratio. Man and land have a substantial link, as evidenced by the degree of land cover,
the pattern of land use, and the demographic composition of the people in the area, as analyzed by (Bindu & Jayapal, 2017).
For instance, rapid population growth led to an imbalance in the man-land ratio, human activities, and changes in land usage
(Santra et al., 2018). Similar to the study of population explosion, urbanization, and industrialization, the rapid growth of the
regional economy, agricultural structure adjustments, environment degradation, market, and globalization are the significant
drivers of the man-land ratio (Zhao et al., 2023). In addition, specific government initiatives brought upon by industrialization
resulting in agricultural to non-agricultural land, rural-to-urban migration, and regional disparities in rural areas have affected
the man-land ratio (Peng et al., 2016). Numerous factors influenced the man-land ratio estimates based on mean and mapping
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using modern methods, yet land conversion remains prominent. This is because as time progresses, the population grows, and
the demand for land increases (Chakraborty & Ghosh, 2016). As a result, land degradation and conversion rates increase,
affecting the man-land ratio.

Cultivated land not used for agriculture, food, or abandonment reflects changes in land-use structure and way (Liu, Hu, & Li,
2014; Tu & Long, 2017). Long et al. (2018) argue that urbanization alters man-land interactions and land use transitions through
the per capita construction land area (PCCA - m2 /person) and per capita farmland area (PCFA - ha/person) and three (3) times
standard deviation test. It also demonstrates how land use shifts are triggered, causing a dramatic loss in farmland and resulting
in threats to man-land connections. For example, urbanization has converted farmland in developing countries into various
non-agricultural uses. This leads to a loss of agricultural production and challenges the man-land ratio, as farmers face job
losses and land expropriation (Yong, 2019).

25 Average Income Earned:

The agricultural sector plays a significant role in the economy of emerging countries and its priority is to increase agricultural
productivity through achieving sustainable yield improvements, advancing agricultural technology and management,
enhancing groundwater, and post-harvest management (Irvan and Yuliarmi, 2019). Also, Arifin et al. (2021) stated how
farmers' income also makes way for the quality of food, and these foods are mainly produced on small lands. Nevertheless,
due to either landlessness or inadequacy of land owned or leased, people are experiencing poverty due to agricultural revenue
received from seasonal wage employment (Abas, 2016). As a result of low yield, poor food quality, and significant post-harvest
losses, low income is the main problem that millions of farmers in the Philippines, who cultivate 4.81 million hectares, are
dealing with.

However, most agricultural output in developing nations is linked to low productivity and low income because of a heavy
reliance on low-tech subsistence farming and limited market access (Nguyen et al., 2015). Paul (2018) mentioned that despite
generating income in this sector, some still need to earn a living wage enough for a particular household. Income of local non-
farm jobs and tourism income dividend accounts for 70.8% and 17.8%, while agriculture just plays a slight role in improving
household income (Zhang et al., 2019)

2.5.1  Average Income Earned on Industrialization and Land Conversion:

According to Haraguchi et al. (2019), there are several reasons to continue pushing industrialization, particularly in low-income
nations. According to Davis et al. (2014), it is because of adequate employment opportunities. The decline in part-time
employment led to increased work hours in places where salaries were lower (Bhorat et al., 2014). Sustainable agricultural
productivity, such as non-farm activities providing a household’s income and a source of investment capital, reduces the income
gap between rural and urban areas (Adelekan & Omotayo, 2017), 2017; Yao & Jiang, 2021). Newfarmer et al. (2018) stated
that approximately 50% of the productivity gains made by developing nations, primarily in East Asia, between 1950 and 2006
came from increased manufacturing productivity and structural shifts away from agriculture. This was supported by Arouri et
al.’s (2017) study, stating that salaries have increased in non-farm activities, increasing total household income and
consumption expenditure.

The income of the affected farmer households, using the test of difference between paired sample means, has been negatively
and significantly impacted by land conversion, and this decline in household income is related to the reduction in farming land
(Nurpita et al., 2017; Wang et al., 2019). Smallholder farmers' income needs to be increased to support their families; in the
absence of credit constraints, households’ income may rise to 7.3 and 5.1 (Amanullah & Wang, 2022). In that case, they might
have to engage in other income-generating activities rather than depending entirely on traditional agricultural methods (Debela
et al., 2020). Hence, a study by Su et al. (2015), with the utilization of Kuznets theory, Breush and Pagan's (1980) Lagrange
test for cross-sectional dependency, slope homogeneity test, and panel causality test using Granger causality proved that
urbanization significantly impacts the urban-rural income gap. Also, Research by Poulsen et al. (2015) suggested that, despite
low harvests, urban agriculture can be a significant source of income for households. Lastly, aside from urbanization,
“townization” is concluded to improve and promote farmers’ income, especially farmers’ transfer income (Huang et al., 2021).

However, because of a decline in agricultural operations, the overall loss of agricultural revenue in India during 2008 amounted
to 3.9 billion (Azadi et al., 2018). After deducting the cost of inputs and hired labor wages, farmers' revenue from farming
activities has grown at varying rates, from low to high growth throughout the previous three decades, based on the Tendulkar
methodology (Chand et al., 2015). A study by Davis et al. (2017) mentioned that most countries consider specialization in
farming activities rather than focusing on industrialization. Likewise, rapid urbanization and the transfer of labor from the low-
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productivity agricultural sector to the productivity in other sectors brought about challenges such as progress in well-paying
jobs, poverty and inequality, and food security (Woldemichael et al., 2017; Popkin, 2014). As cited by Simon Kuznets (1955),
Kuznets' hypothesis supported these various theories by mentioning that income disparity rises and then declines in
industrializing nations.

Raising wages in the agricultural sector or finding them better-paying jobs outside of it are two ways to increase the income of
Filipino farm laborers (Briones, 2017). Notwithstanding the ongoing increase in agricultural income, the primary source of
income for agricultural households is and has always been nonfarm revenue (Briones, 2022). According to a study by Quimba
and Estudillo (2021), there are four (4) modernizing forces at work in Central Luzon: increasing urban influences, land reform
implementation, population pressure on the closed land frontier, public infrastructure expansion, and growing urban influences
accelerated by advancements in transportation and telecommunications. These factors, combined with modern technology,
have raised household income and prevented poverty from rising in the region. Thus, to avoid both low-level rural economic
development and an extensive property income gap between citizens and farmers, it is recommended that urban and rural
development be balanced (Wu et al., 2019).

The agricultural sector has been correlated with the number of lands available, the employed persons in this industry and the
man-land ratio. For instance, numerous studies have reported a limited number of lands that need to be maintained for crop
production since it has a positive correlation. Consequently, more crops can be grown if enough land is available (Nilsson,
2018). In addition, if there is arable land, there must be farmers. Based on studies, the labor force tends to sell their lands
because of rising difficulties in maintaining lands and income generation. This proves that the workforce tends to leave the
agricultural industry as the land decreases. Lastly, as man depends on land for survival, man also affects the land (Tope, 2022).
Studies mentioned that various elements contribute to the man-land ratio and that land degradation and conversion values have
affected the relationship of man-land and agricultural production. Central Luzon has been classified as a notable palay producer,
giving its residents excellent crops.

In this proposal, the researcher hopes to determine how the level of rice output affected Central Luzon’s agricultural sector
based on the average income earned by the farmers. Studies show that depending on the type of country, income earned shall
be generated in various circumstances. In most developing countries, such as the Philippines, income has been associated with
farming (Davis et al., 2017). However, it is still important to note that there is more income outside the farming sector.

Certain factors forced land conversion to take over the world. Due to the continuous increase in population, more housing,
infrastructure, and facilities are needed, leading to issues regarding agricultural lands and production. Studies have mentioned
that population growth and socioeconomic activity increase the demand for land, which may reduce productivity and arable
land since most land conversions are driven by physical and economic factors (Harini et al., 2018; Farah et al., 2019). Because
of this, several studies have noted the issues that arise if this conversion is advantageous to the economy or not. For example,
conflicts may emerge regarding food security, affecting the condition of food provided for the people (Costamero, 2023). Still,
it was noted that one of the primary drivers of economic expansion is land transformation (Pradhan et al., 2021; Opoku & Yan,
2018).

2.6 Theoretical Framework:

The Cobb-Douglas Production Function will be used by the researcher to demonstrate how variations in the inputs impact the
amount of output generated. According to Kamanga et al. (2000), selecting a function and determining which elements to use,
including selecting the inputs that influence a production function's output, requires some judgment. As a result, a general form
of the Cobb-Douglas Production Function will be utilized for this study:

Y = AX{L X3 X$3, ... Xk 1

Where Y is the quantity of output, X; are the inputs or the vectors of variable resources with i being 1, 2, 3,...,n. Lastly, A and
a; withi=1,2,3,....,n where a; estimates the elasticity or transformation ratio for the inputs X;.

In this study, Y is rice output, which is Palay Production in Central Luzon as the output. While the X; are the levels of inputs
that affect the level of corresponding output or crop productivity. Specifically, these will be the Quantity of Arable Land,
Employment Rate, and Man-land Ratio.

The basis of using the Cobb-Douglas production function stems from its reasonable simplicity and ease of interpretation.
Moreover, Cobb-Douglas production function bias can be eliminated by transforming the equation by calculating both sides'
logarithms (Muraya, 2017).
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logY=1logA + a, logX; + a,logX, + a;logX;+ -+ b, logX, 2
1. MATERIALS & METHODS

Cobb and Douglas’ (1928) production theory states that there is a relationship between production factor units and output units
of goods and services. It also demonstrated that as the number of inputs changes, so do the units of output produced. The
positive signs in the variables, arable land as measured by farm size and employment rate through the labor use for rice
production, indicate a positive relationship with the dependent variable, rice output. Additionally, the negative sign in the man-
land ratio suggests a negative relationship with the dependent variable. Rice output, therefore, affects the household income
earned from rice production, justifying whether land conversion is beneficial to the people in the agricultural sector of Central
Luzon.

This theory shall serve as the foundation for the proposed research topic, including a time-series analysis for 41 periods from
1981 to 2021. The proposed research framework examines the relationship between farm size, labor use for rice production,
man-land ratio, rice output, and household income from rice production. It would investigate the effects of farm size, labor use,
and man-land ratio on agricultural productivity, focusing on Central Luzon. It would assess whether land conversion has been
beneficial or detrimental to the economy based on household income earned.

Since the man-land ratio, employment rate, and amount of arable land all impact Central Luzon's agricultural production, the
researcher will examine how these independent factors vary. Here, the movement of the data collected from the average farmer's
income will help decide whether or not land conversion are economically advantageous.

3.1 Data:

The data to be used in this proposal will be secondary data with 52 observations for each variable. This is to align with the 42
time period from 1981-2021. Data for the 1\VV1 or the Quantity of Arable Land, measured by Farm Size (Hectares), and the 1V3
or the Man-Land Ratio, were collected from the Central Luzon Loop Survey by the International Rice Research Institute (IRRI)
which can be found on the book Emerging-Economy State and International Policy Studies. Data for 1\V2 or the Employment
Rate measured by the labor use for rice production as well as the earlier years (1981-2004) of DV1 or Average Income Earned
were collected in Changes in rice farming in the Philippines: Insights from five decades of a household-level survey by IRRI.
DV1 or Crop Production, measured through Palay Production in Metric Tons, as well as DV2 or Average Income, measured
by estimated monthly per capita income and percentage distribution income, was collected from the PhilRice website by the
Department of Agriculture, wherein data sources are from the Philippine Rice Information System, PSA, PalayStat, World
Bank, and DOST-FNRI.

3.2 Research Design:

Quantitative research will be employed in this proposed study. Using the time-series analysis, this study will examine the
impact of the farm size, labor use for rice production, and man-land ratio on the rice output in Central Luzon, which will aid
in identifying its effect on the average income earned by Filipino farmers in region three.

3.3 Model:

This study aims to determine the relationship between the indicated production factors and the output, as well as the impact of
the quantity of arable land, employment rate, and man-land ratio on rice output. This will also determine how agricultural
output will affect the average income earned of the farmers. Thus, the researcher employed the following econometric models:

RO = B0+ PIFS + B2LU — B3ML +e (3)
HHI = B0 — B1RO +e 4)

Where RO refers to rice output, FS refers to farm size, LU refers to labor use for rice production, ML refers to man-land
ratio, and HHI refers to household income from rice production.

This study will now employ an ordinary least squares model, specifically a multiple linear regression, following the completion
of the augmented dickey fuller test. Muraya (2014) states that determining the individual or combined contribution of inputs
to outputs necessitates the establishment of a production function. The general neoclassical production function: Y = F (X1,
X2, X3,....Xn) where Y is the output level, Xs are the inputs; in this study it is the arable land, employment rate and man-land
ratio, respectively for the first model while rice output will be the input in the second model.
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Moreover, Muraya (2014) states that the formula can be transformed by taking the logarithm of both sides in order to remove
the bias from the Cobb-Douglas production function. The Cobb-Douglas production function is less flexible than the
transcendental logarithmic function or trans-log. It is, therefore, better suited for evaluating intricate production relationships.
The ordinary least squares (OLS) method can estimate this converted function. Now that the model's parameters are linear, it
may be estimated by ordinary least squares (OLS). This creates a double log model with all the variables in logs, as the
theoretical framework specifies.

A double logarithmic regression will be used to determine the theoretical framework. This will allow it to confirm the
percentage change in the output or DV for rise and decrease for each 1% increase in the input (IV). As a result, the double
logarithmic regression will look like this:

Log Rice Output = B0+ B1log Farm Size + (33log Labor Use for Rice Production — f2log Man — land Ratio +e  (5)

The study by Muraya (2014) and Ameh et al. (2017), which investigated the effect of agricultural input on agricultural
productivity and is similar to the current study, will be used as a reference for the tests that will be performed.

3.3.1  Augmented Dickey Fuller Test:

A time series test will be employed in this study because it can be used to identify and address non-stationarity in a time series.
In particular, the Augmented Dickey Fuller (ADF) test will be used in this investigation. Here it will determine whether rice
production is stationary or non-stationary throughout the years. Furthermore, the relationship between the independent
variables and the dependent variables within the time series will be determined by means of this time series test. Artlova &
Fedora (2016) studies the unit root test, specifically the formulation of ADF test to come up with the equation as follows:

AY, = (@, — DYy + X0 Y Ay, o + & (6)

Where ¢, is the autoregression parameter, &, is the random error term, assumed to follow a white noise process. However, a
key problem with this test is selecting the appropriate humber of lags p. With this, Schwert (1989) recommends using the
maximum lag length, as choosing p too small may introduce autocorrelation, while selecting p too large can reduce the
statistical power of the test.

3.3.2  Johansen-Granger Cointegration:

The Johansen Cointegration method will be employed to estimate the long-term relationship between agricultural production
and the relevant variables. However, as noted by Ameh et al. (2017), cointegration itself does not reveal the direction of
causality between the variables. To address this, Granger causality analysis will also be used to assess whether one variable
can predict another. The Johansen Cointegration approach is based on a vector autoregression (VAR) model of order p,
expressed as:

th: ﬂ+ A1+ Y't_1+“'+ Ath_p+ﬁxt+€t (7)

Where A represents the autoregressive matrices, while Y; is a vector of endogenous variables. The parameter matrices are
denoted by B and X, refers to the deterministic vector.

3.3.3  Test for Autocorrelation:

Autocorrelation test is used to validate the regression analysis as presented in a study by Suphannachart and War (2011) in
their study investigating the effects or impact of inputs on agricultural production or productivity. This test will be determined
through assuming that the model has no serial autocorrelation and the alternative hypothesis is that the model has a serial
autocorrelation. If the value exceeds the p-value, then the null hypothesis is accepted, however, if it is less than the p-value,
null hypothesis is rejected, while alternative hypothesis will be accepted. This is to verify that the errors in the model are
unrelated or that the error for one observation does not influence the error of another observation (Burton, Mladenoff, &
Forrester, 2011). Breusch-Godfrey Test has been shown superiority to other autocorrelation tests for models with lagged
dependent variables. The equation will be:

Yo = B+ BaXe + ue 8
3.3.4  Test for Heteroskedasticity:

The heteroskedasticity test was also employed in the previously described studies to confirm the validity and reliability of the
regression analysis. Heteroskedasticity will be determined by whether the null hypothesis states that the model is homoscedastic
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or not, and the alternative hypothesis states that the model is heteroskedastic. The null hypothesis can be rejected if the log of
the error term and the explanatory variable show a statistically significant relationship.

Classical linear regression assumes that the error terms should have a constant spread across all data points, a condition known
as homoskedasticity. However, when this assumption is false, and the spread of errors varies across different levels of the data,
it results in heteroskedasticity. Mills (2014) explored this phenomenon, presenting heteroskedasticity in the following manner:

V() = E (uj)o* 9)
3.3.5  Test for Multicollinearity:

The alternative hypothesis, which claims that the model has multicollinearity, will be compared to the null hypothesis, which
claims that the model has no multicollinearity. This will allow for the determination of multicollinearity. If the value is less
than five, the null hypothesis will be accepted since the VIF method's strictest rule will be followed. When the value is more
than five, the alternative hypothesis is accepted and the null hypothesis is rejected. In a study by Sanaullah et al. (2020),
Variance Inflation Factor (VIF) was utilized in their study with an equation as follows:

= (10)

1—R]-

VIF =

The coefficient of multiple correlation, denoted as R;, represents the strength of the relationship between variable j and the
other regressors in the model. When a variable has little to no correlation with the other variables, the minimum value of R; is
1.0. According to Neter, Wasserman, and Kutner (1983), a VIF exceeding 10 typically indicates a high degree of collinearity.
Therefore, it is advisable to examine the highest VIF as a diagnostic measure for potential collinearity issues.

3.3.6  Test for Specification Error:

The Ramsey RESET Test will be used in this study. There is no specification error in the null hypothesis, but there is one in
the alternative hypothesis. The null hypothesis is accepted if the value is greater than the p-value. The alternative hypothesis is
accepted, and the null hypothesis is rejected if the value is less than the p-value. Prabowo, Suhartono, and Prastyo (2020)
presented the equation in this test as follows:

Yi = /11' + AZXi + U; (11)

V. RESULTS & DISCUSSION

TABLE 1
JOHANSEN COINTEGRATION TEST RESULTS
Rank EigenValue Trace Test p-value Lmax test p-value
0 0.36372 33.281 0.5457 16.276 0.6489
1 0.24096 17.005 0.6479 9.9253 0.7538
2 0.11964 7.08 0.5746 4.5871 0.7902
3 0.066904 2.4929 0.1144 2.4929 0.1144

The Johansen Cointegration test, conducted for both the linear and double-logarithmic models, produced identical results. In
both cases, the alternative hypothesis was accepted across all ranks, indicating the presence of cointegration. This suggests that
the variables in the models have a long-term relationship. Even if short-term shocks cause temporary deviations, the variables

are expected to eventually converge over time.

TABLE 2
AUGMENTED DICKEY FULLER TEST RESULTS
Variable t-statistics Prob.*
(First-Difference) Rice Output -8.25589 8.76E-14
(First-Difference) Farm Size -4.52301 0.0001739
(First-Difference) Labor Use for Rice Production -3.9863 0.001488
(First Difference) Man-land Ratio -6.14301 5.38E-08
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The long-run regression analysis begins with conducting unit root tests to assess the stationarity of each model variable using
the Augmented Dickey-Fuller (ADF) test. The results from the ADF test indicated that both models produced consistent
findings. Specifically, the test showed that none of the variables were non-stationary at their levels, and as such, the null
hypothesis of non-stationarity could not be rejected. This implies that the variables remain stable and do not exhibit changes
in response to shifts over time or across different conditions.

TABLE 3
MODEL 1: OLS LINEAR RESULTS AND DOUBLE LOG RESULTS ON RICE OUTPUT, FARM S1ZE, LABOR USE,
AND MAN-LAND RATIO FROM 1989-2020 (T = 32)

coefficient std.error t-ratio p-value
const 21.498 1.78225 12.06 1.32e-012 ***
Farm Size 1.84766 0.582814 3.17 0.0037 ***
Labor Use -0.584891 0.296437 -1.973 0.0584 *
Man-land Ratio -1.16772 0.325202 -3.591 0.0012 ***
Mean dependent var 14.70661 | Schwarz criterion 5.141973 P-value(F) 0.000287
Sum squared resid 1.426649 rho 0.640963 Akaike criterion -0.720971
R-squared 0.485223 | S.D.dependent var 0.298998 Hannah Quinn 1.222429
F (3, 28) 8.797484 S.E. of regression 0.225725 Durbin Watson 0.718774
Log-likelihood 4.360486 | Adjusted R-squared | 0.430068

The Ordinary Least Squares (OLS) analysis yielded several significant insights regarding the factors affecting rice output. The
intercept (y0) value of 21.4980 suggests that, in the absence of the key variables—farm size, labor use, and man-land ratio—
rice output would still amount to 21.4980 metric tons. Notably, an increase of 1 hectare in farm size leads to an additional
1.84766 metric tons of rice output, highlighting the positive impact of land area on production. However, the study reveals that
for every 1% increase in labor used for rice production, there is a corresponding decline of 0.584891 metric tons in output.
Similarly, a 1% increase in the man-land ratio results in a reduction of 1.6722 metric tons of rice output.

These results partially validate the initial hypotheses. As expected, farm size has a positive impact on rice production,
underscoring the importance of maintaining and efficiently managing arable land to optimize yields. This finding is consistent
with previous studies by Nemethova et al. (2022), Nilsson (2018), and Tavares et al. (2022), all of which emphasize the critical
role of farm size in enhancing agricultural productivity. The positive relationship between farm size and output reflects the
need for policies that support the preservation and sustainable use of agricultural lands, particularly in regions where rice is a
staple crop.

Contrary to expectations, labor use exhibited a negative effect on rice output, which can be attributed to multiple challenges
within the agricultural sector. As noted by Ghatak & Mookherjee (2014), Navarro et al. (2017), and Suharyanto et al. (2021),
farmers face numerous obstacles, including labor shortages, limited access to technology, and inefficiencies that inhibit
productivity. Additionally, Das & Paul (2021) highlight the growing trend of workers transitioning from farm-related jobs to
non-farm sectors, further exacerbating labor constraints in agriculture. This shift likely explains the observed negative
relationship between labor use and rice output, as the diminishing agricultural workforce struggles to maintain productivity.

The negative impact of the man-land ratio on rice output is also aligned with findings from Santra et al. (2018) and Chakraborty
& Ghosh (2016), who emphasize that urbanization and population growth are contributing to the reduction of farmland. As
land resources become more limited, managing the balance between agricultural productivity and competing land uses becomes
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increasingly vital. These results point to the need for strategic land management practices to ensure that rice production can
meet growing demand while addressing the challenges posed by demographic and spatial changes.

TABLE 4
DIAGNOSTIC TEST ON RICE OUTPUT, FARM SIZE, LABOR USE, AND MAN-LAND RATIO
Breusch- White’s Breusch- Normality of
Godfrey Test Pagan Residual RS
Test Statistic: Chi-square (2) 20.7866 6.486 1.00485 1.06945 3.287196
p-value 0.0136 0.690463 0.800079 0.585832 0.0534

Diagnostic tests are crucial for evaluating the model to ensure unbiased and more accurate results. Several tests were conducted
to assess the model, including the Breusch-Godfrey test for autocorrelation, White’s and Breusch-Pagan tests for
heteroscedasticity, normality tests, and Ramsey’s RESET test (Table 4). The Breusch-Godfrey Serial Correlation LM test
yielded a value greater than the alpha level of 0.01, indicating no significant first-order autocorrelation in the regression output.
Similarly, the Durbin-Watson statistic, being higher than the alpha threshold, confirms the absence of correlation errors.

Moreover, the p-values from White’s and Breusch-Pagan tests were both greater than 0.01, signifying that heteroscedasticity
is not present in the model. Regarding the normality of residuals, the alpha level exceeds the test statistic, confirming that the
residuals are normally distributed. Lastly, the RESET test's p-value, being above the alpha level, indicates no evidence of
misspecification errors in the model.

OLS LINEAR RESULTS ON HOUSEHOLD |N-CII-QE/ILEEA5ND RICE OUTPUT FROM 1981-2020 (T = 41)
coefficient std.error t-ratio p-value
const —12.4942 2.84743 —4.388 0.0001 ***
Rice Output 0.79952 0.195639 4.087 0.0003 ***
Mean dependent var —0.860207 Schwarz criterion 34.31797 P-value(F) 0.000252
Sum squared resid 4.480947 rho 0.687366 Akaike criterion 31.15093
R-squared 0.329405 S.D.dependent var 0.436939 Hannah Quinn 32.25631
F (1, 39) 16.70123 S.E. of regression 0.363032 Durbin Watson 0.626545
Log-likelihood -13.57547 Adjusted R-squared 0.309681

The Ordinary Least Squares (OLS) analysis on the relationship between household income and rice output revealed several
critical insights. The intercept (y0) coefficient of -12.49 indicates that, in the absence of rice output, household income
decreases by 12.49%. Conversely, a 1% increase in rice output results in a modest 0.79% increase in household income. With
p-values of 0.0001 and 0.0003, these results are statistically significant, confirming the reliability of the model.

These findings highlight the crucial role that rice production plays in supporting household income in rural areas. Without rice
output, household income experiences a marked decline, underscoring the importance of maintaining agricultural productivity.
This aligns with Arifin et al. (2021), who stress the critical connection between farmers' income and the quality of food
produced, suggesting that income stability in farming is key to ensuring food security and sustainability. Similarly, Nurpita et
al. (2017) and Wang et al. (2019) link the reduction in household income to a decrease in farming activities, reinforcing the
idea that lower agricultural output has direct financial consequences for rural households.

The results further resonate with Davis et al. (2014), who emphasize that many countries prioritize agricultural specialization
over industrialization, particularly in rural economies, where farming remains a vital source of livelihood. However, while rice
output continues to positively impact household income, several studies (Woldemichael et al., 2017; Popkin, 2014; Briones,
2017; Arouri et al., 2017) suggest that non-farm income opportunities are increasingly significant in rural regions. As a result,
although rice production remains essential, there is growing recognition that diversifying income sources beyond agriculture
could offer more stable and potentially higher earnings for households.
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TABLE 6
DIAGNOSTIC TEST ON HOUSEHOLD INCOME AND RICE OUTPUT
Breusch- . Breusch- Normality of
Godfrey White's Test Pagan Residual RESET
Test Statistic: Chi-square (2) 17.128428 3.97166 1.48434 15.5925 3.44308
p-value 0.0349 0.137267 0.223096 0.0004 0.0425276

The second model was subjected to several diagnostic tests to ensure its validity and accuracy. The Breusch-Godfrey test for
autocorrelation yielded a result greater than the alpha level of 0.01, indicating no significant autocorrelation. Similarly, both the
White’s and Breusch-Pagan tests produced p-values exceeding 0.01, confirming the absence of heteroscedasticity in the model.
However, the normality test indicated that the residuals are not normally distributed, as the p-value was below the 0.01 threshold.
Additionally, the Ramsey’s RESET test revealed no evidence of model misspecification, and the Durbin-Watson statistic
confirmed the absence of correlation errors. In summary, the model passed most diagnostic tests, with the exception of the
normality of residuals.

V. CONCLUSION

Rice remains a staple food for over half of the global population, with Asia accounting for 90% of its production (Fukagawa
& Ziska, 2019). In 2010, the Philippines allocated 4.4 million of its 10 million hectares of agricultural land to rice cultivation.
Despite this, the country still relies heavily on rice imports to meet the growing demand from its rapidly increasing population,
earning it the recognition as the world’s largest rice importer. This study aimed to assess the effects of farm size, labor usage,
and the man-land ratio on rice output and their subsequent impact on farmers' household income, particularly in Central Luzon.
Additionally, it applied the Cobb-Douglas production function to explore how these factors influence production and income
generation.

Findings of this study highlights that farm size has a positive impact on rice output, emphasizing the critical role of maintaining
arable land for agricultural productivity. The preservation and effective management of farmland are essential to ensuring food
security and addressing the rising demand for rice in the Philippines. On the other hand, labor usage showed a negative effect
on rice output, contrary to expectations. This can be attributed to the various challenges farmer’s face, such as labor shortages,
inadequate access to technology, and inefficiencies that hinder productivity.

In addition, man-land ratio was also found to negatively impact rice production, supporting the hypothesis that imbalances in
land distribution and increasing urbanization reduce available farmland. This trend is exacerbated by population growth, which
increases demand for land for non-agricultural purposes. The shrinking of farmland underscores the need for efficient land
management practices to sustain agricultural productivity and prevent further declines in rice output.

In conclusion, the results suggest that rice production still serves as an economic boon in some areas of Central Luzon. In
regions where rice output is absent, household incomes decline significantly, while areas with rice production experience a
modest but important increase in farmers' income. However, the economic benefits are limited, and the region’s heavy reliance
on rice farming may contribute to economic stagnation rather than growth, making it an economic bane for many farmers. This
highlights the need for a balanced approach that supports both agricultural productivity and diversification of income
opportunities.

Hence, it is recommended that the government take proactive measures to secure farmers' incomes and make farming a more
viable and attractive occupation, especially for younger generations. Policies should be developed to address income security,
improve access to resources, and encourage sustainable agricultural practices. Additionally, future research should focus on
investigating the types of land being converted from agriculture and examining the broader impacts of land conversion on various
crops and regions. By promoting effective land management and prioritizing agricultural preservation amidst increasing
urbanization, the Philippines can enhance the sustainability of its farming sector and strengthen its contribution to the country’s
economic development.

REFERENCES

[1] Abas, M. S. (2016). Factors influencing self-reliance in rice production, the case of small farmers in Bataan, Philippines. International
Journal of Agricultural Technology, 12(1), 41-53, https://www.cabdirect.org/cabdirect/abstract/20163046934.

Page | 52



International Journal of Environmental & Agriculture Research (IJOEAR) ISSN:[2454-1850] [Vol-10, Issue-10-, October- 2024]

(2]

(3]
(4]
(5]
(6]

(7]

(8]
(9]

[10]

(11]

(12]

[13]

[14]

[15]
[16]

[17]

(18]

[19]

[20]

[21]
[22]
[23]
[24]

[25]

Abubakari, M., Anaman, K. A., & Ahene-Codjoe, A. A. (2022). rbanization and arable land use in northern Ghana: a case study of the
Sagnarigu municipality in the Greater Tamale area. Applied Economics and Finance, 9(1), 68. From
https://doi.org/10.11114/aef.v9i1.5469

Adelekan, Y. A., & Omotayo. (2017). Linkage Between Rural Non-Farm Income And Agricultural Productivity In Nigeria on JSTOR.
www.jstor.org, 51(3), 26416947. From https://www.jstor.org/stable/26416947

Alston, J. M., & Pardey, P. G. (2014). Agriculture in the global economy. the Journal of Economic Perspectives/the Journal of
Economic Perspectives, 28(1), 121-146. From https://doi.org/10.1257/jep.28.1.121

Amanullah, & Wang, J. (2022). Farm Level Impacts Of Credit Constraints On Agricultural Investment And Income. Pakistan Journal
of Agricultural Sciences, 56(02), 511-521. doi: https://doi.org/10.21162/pakjas/19.7872

Ameh, O. E., Sunday, O. A., Baajon, M. A., & Chukwuemeka, N. J. (2017). An Empirical Analysis of the effect of Agricultural Input
on Agricultural Productivity in Nigeria. International Journal of Agricultural Science and Food Technology, 077-085. From
https://doi.org/10.17352/2455-815x.000026

Arceo-Dumlao, M. C., Baladad, E., Marquez, N. D., & Mushi, D. (2021). When big business and farmers’ interest collide: A discussion
of the drivers and effects of farmland conversion in the Province of Bulacan, Philippines. From ResearchGate:
https://www.researchgate.net/publication/371045230_When_big_business_and_farmers'_interest_collide_A_discussion_of_the_driv
ers_and_effects_of_farmland_conversion_in_the_Province_of Bulacan_Philippines

Arifin, A., Biba, M. A., & Syafiuddin, S. (2021). The contribution of rainfed rice farming to income and food security of farmers’
household. Journal of Socioeconomics and Development, 4(2), 180. From https://doi.org/10.31328/jsed.v4i2.2252

Arltovd, M., & Fedorova, M. (2016). Selection of Unit Root Test on the Basis of Length of the Time Series and Value of AR(1)
Parameter. From ResearchGate:
https://www.researchgate.net/publication/308972405_Selection_of_Unit_Root_Test_on_the_Basis_of Length_of the_Time_Series_
and_Value_of AR1_Parameter

Arouri, M. E., Youssef, A. B., & Cuong, N. V. (2017). Does urbanization reduce rural poverty? Evidence from Vietnam. Economic
Modelling, 60, 253-270. From https://doi.org/10.1016/j.econmod.2016.09.022

Azadi, H. K., Teklemariam, D., Gebrehiwot, K., Hosseininia, G., Van Passel, S., Lebailly, P., & Witlox, F. (2018). Agricultural land
conversion: Reviewing drought impacts and coping strategies. International Journal of Disaster Risk Reduction, 31, 184-195. From
https://doi.org/10.1016/j.ijdrr.2018.05.003

Bhorat, H., Kanbur, R., & Stanwix, B. (2014). Estimating the impact of minimum wages on employment, wages, and Non-Wage
Benefits: The case of agriculture in South Africa. American Journal of Agricultural Economics, 96(5), 1402-1419. From
https://doi.org/10.1093/ajae/aau049

Bindu, K. B., & Jayapal, G. (2017). An Appraisal Of Land Man Ratio In Kadalundi River Basin - A Demographic Case Study Using
Geoinformatics. Geo Eye of Union Geographic Information Technologists, 6(1). From https://sciresol.s3.us-east-
2.amazonaws.com/srs-j/bu_journals/GE/pdf/volume-6/Issue-1/Final%20Ge0%20Eye%2011-11-20.pdf

Bravo, M. R. (2017). Urbanization in the Philippines and its influence on agriculture. In Science for sustainable societies, 97-110.
doi:https://doi.org/10.1007/978-4-431-56445-4_9

Briones, R. M. (2017). Characterization of Agricultural Workers in the Philippines. doi:https://doi.org/10.1007/978-4-431-56445-4_9
Briones, R. M. (2022). Enhancing profits and incomes in agriculture and fisheries. From EconStor:
https://www.econstor.eu/handle/10419/284565

Budhrani, K., D’Amico, M. M., & Espiritu, J. L. (2017). Developing a skilled workforce through technical and vocational education
and training in the Philippines. Encyclopedia of earth sciences series/Encyclopedia of earth sciences, 1-27. From
https://doi.org/10.1007/978-3-319-38909-7_28-1

Burton, J. I., Mladenoff, D. J., K., K. M., & Forrester, J. A. (2011). The roles of environmental filtering and colonization in the fine-
scale spatial patterning of ground-layer plant communities in north temperate deciduous forests. Journal of Ecology, 99(3), 764-776.
From https://besjournals.onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2745.2011.01807.x

Chakraborty, S., & Ghosh, S. (2016). Regional Disparity In The Perspective Of Agricultural Development — A Spatio-Temporal
Analysis, Ajay-Mayurakshi Interfluve, Birbhum District, West Bengal, India. IOSR Journal of Economics and Finance (IOSR-JEF),
7(1), 43-50. From https://www.iosrjournals.org/iosr-jef/papers/\VVol7-1ssuel/Version-2/F07124350.pdf

Chand, R. S. (2015). Estimates and Analysis of Farm Income in India, 1983-84 to 2011-12. Economic and Political Weekly. From
https://www.im4change.org/siteadmin/tinymce//uploaded/Estimates_and_Analysis_of Farm_Income_in_India_198384_to 201112.
pdf

Chen, A., He, H, Jin, W,, Li, M., Guan, Q., & Hao, J. (2019). A study on the arable land demand for food security in China.
Sustainability, 11(17). From https://doi.org/10.3390/su11174769

Cobb, C. W., & Douglas, P. H. (1928). A theory of production on JSTOR. The American Economic Review, 18(1), 139-165. From
https://www.jstor.org/stable/1811556

Costamero, J. L. (2023). Land conversion threatens Candaba Swamp, Central Luzon’s flood sponge’. From Climate Tracker Asia:
https://climatetracker.asia/land-conversion-threatens-candaba-swamp-central-luzons-flood-sponge/

Coulibaly, B., & Li, S. (2020, 2020). Impact of Agricultural Land Loss on Rural Livelihoods in Peri-Urban Areas: Empirical Evidence
from Sebougou, Mali. Land, 9(12). From https://doi.org/10.3390/1and9120470

Dait, J. M. (2023). A Panel Data Study on Factors Affecting Rice Production in the Philippines. From HRPUB:

https://www.hrpub.org/download/20230530/UJAR5-10431223.pdf

Page | 53



International Journal of Environmental & Agriculture Research (IJOEAR) ISSN:[2454-1850] [Vol-10, Issue-10-, October- 2024]

[26]
[27]
[28]

[29]

[30]

[31]
[32]
[33]

[34]

[35]

(36]

(37]

[38]

[39]

[40]

[41]

[42]
[43]
[44]

[45]

[46]

[47]

(48]

Das, S., & Paul, R. (2021). Urbanization trend of South, East, and Southeast Asian countries: influence of economic growth and
changing trends in employment sectors. Current Urban Studies, 09(04), 694—719. From https://doi.org/10.4236/cus.2021.94041

Davis, B., Di Giuseppe, S., & Zezza, A. (2017). Are African households (not) leaving agriculture? Patterns of households’ income
sources in rural Sub-Saharan Africa. Food Policy, 67, 153-174. From https://doi.org/10.1016/j.foodpol.2016.09.018

Davis, K. F., D’Odorico, P., & Rulli, M. C. (2014). Land grabbing: a preliminary quantification of economic impacts on rural
livelihoods. Population and Environment, 36(2), 180-192. From https://doi.org/10.1007/s11111-014-0215-2

Debela, D. D., Stellmacher, T., Azadi, H., Kelboro, G., Lebailly, P., & Ghorbani, M. (2020). The impact of industrial investments on
land use and smallholder farmers’ livelihoods in Ethiopia. Land Use Policy, 99, 105091. From
https://doi.org/10.1016/j.landusepol.2020.105091

Department of Agrarian Reform. (n.d.). From
http://www.lis.dar.gov.ph/documents/368#:~:text=Land%20Use%20Conversion%20refers%20to0,2.13a

Department of Agriculture. (2022). From https://www.da.gov.ph/from-pna-central-luzon-remains-phs-top-palay-producer-in-q1/

Du, G., Liu, Y., Yu, F., Liu, M., & Zheng, H. (2016). Evolution of concepts of cultivated land quality and recognition. Transactions
of the Chinese Society of Agricultural Engineering, 32(14),, 243-249.

Estacio, I., Basu, M., Sianipar, C. P., Onitsuka, K., & Hoshino, S. (2022). Dynamics of land cover transitions and agricultural
abandonment in a mountainous agricultural landscape: Case of Ifugao rice terraces, Philippines. Landscape and Urban Planning. 222.
From https://doi.org/10.1016/j.landurbplan.2022.104394

Fair Finance Asia Philippines. (2021). From When Big Businesses’ And Farmers’ Interests Collide: Rampant Land Conversion Is
Shrinking Farmers’ Lands Threatening Food Security In The Philippines: https://philippines.fairfinanceasia.org/2021/09/21/when-big-
businesses-and-farmers-interests-collide-rampant-land-conversion-is-shrinking-farmers-lands-threatening-food-security-in-the-
philippines/

Fan, P., Yue, W., Zhang, J., Huang, H., Messina, J. P., Verburg, P. H., . . . Ge, J. (2020). The spatial restructuring and determinants of
industrial landscape in a mega city under rapid urbanization. Habitat International, 95. From
https://doi.org/10.1016/j.habitatint.2019.102099

Farah, N., Khan, I., Maan, A. A., & Cheema, M. J. (2019). Driving Factors Of Agricultural Land Conversion At Rural-Urban Interface
In Punjab, Pakistan. From ResearchGate:
https://www.researchgate.net/publication/336847494_DRIVING_FACTORS_OF_AGRICULTURAL_LAND_CONVERSION_AT
_RURAL-URBAN_INTERFACE_IN_PUNJAB_PAKISTAN

Fulgar, 1. (2023). Philippine land use conversion from agriculture to real estate. From Architect in the Philippines Into New Designs
& Land Ventures:

https://www.ianfulgar.com/real-estate/philippine-land-use-conversion-from-agriculture-to-real-
estate/#:~:text=Land%20use%20conversion%20(LUC)%20is,%2C%20residential%2C%20and%?20industrial%20development

Ge, D., Long, H., Qiao, W., Wang, Z., Sun, D., & Yang, R. (2020). Effects of rural-urban migration on agricultural transformation: A
case of Yucheng City, China. Journal of Rural Studies, 76, 85-95. From https://doi.org/10.1016/j.jrurstud.2020.04.010

German, J. D., Redi, A. A., & llagan, J. B. (2022). Factors of rice productivity: a case study in Central Luzon, Philippines. Proceedings
of WCSE 2022 Spring Event: 2022 9th International Conference on Industrial Engineering and Applications. From
https://doi.org/10.18178/wcse.2022.04.148

Ghatak, M., & Mookherjee, D. (2014). Land acquisition for industrialization and compensation of displaced farmers. Journal of
Development Economics, 110, 303-312. From https://doi.org/10.1016/j.jdeveco.2013.01.001

Giller, K. E., Delaune, T., Silva, J. V., Van Wijk, M., Hammond, J., Descheemaeker, K., . . . Andersson, J. (2021). Small farms and
development in sub-Saharan Africa: Farming for food, for income or for lack of better options? Food Security, 13(6), 1431-1454.
From https://doi.org/10.1007/s12571-021-01209-0

Gollin, D., Lagakos, D., & Waugh, M. E. (2014). Agricultural Productivity Differences across Countries. the American Economic
Review, 104(5), 165-170. From https://doi.org/10.1257/aer.104.5.165

Han, W., Zhang, X., & Zheng, X. (2020). Land use regulation and urban land value: Evidence from China. Land Use Policy, 92. From
https://doi.org/10.1016/j.landusepol.2019.104432

Haraguchi, N., Martorano, B., & Sanfilippo, M. (2019). What factors drive successful industrialization? Evidence and implications for
developing countries. Structural Change and Economic Dynamics, 49, 266—276. From https://doi.org/10.1016/j.strueco.2018.11.002
Harini, R., Ariani, R. D., Supriyati, S., Satriagasa, M. C., Susilo, B., & Giyarsih, S. R. (2018). The Effect of Land Conversion on
Agricultural Production in North Kalimantan Province during 2012-2016 Period. IOP Conference Series. Earth and Environmental
Science, 145. From https://doi.org/10.1088/1755-1315/145/1/012093

Huang, X., Wang, Z., & Zhi-An, R. (2021). Research on the Influence of Urbanization Structure on Farmers’ Income Increase—Based
on the Perspective of Income Structure. Open Journal of Social Sciences, 09(05), 540-552. From
https://doi.org/10.4236/jss.2021.95029

Irvan, I. P., & Yuliarmi, N. N. (2019). Analysis of impact factors on farmers income. International Journal of Management, IT and
Social Sciences, 6(5), 218-225. From https://doi.org/10.21744/irjmis.v6n5.731

Jayne, T. S., Chamberlin, J., Traub, L., Sitko, N., Muyanga, M., Yeboah, F. K., . . . Kachule, R. (2016). Africa’s changing farm size
distribution patterns: the rise of medium-scale farms. Agricultural Economics, 47.
http:/irlibrary.egerton.ac.ke/bitstream/handle/123456789/2518/Africa’s%20changing%20farm%?20size%20distribution%20patterns.
pdf?sequence=1&isAllowed=y.

Page | 54



International Journal of Environmental & Agriculture Research (IJOEAR) ISSN:[2454-1850] [Vol-10, Issue-10-, October- 2024]

[49]

[50]

[51]
[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

(60]
[61]

[62]
[63]

[64]
[65]

[66]

[67]
[68]
[69]
[70]
[71]

[72]

[73]

[74]

Ju, H., Zhang, Z., Zhao, X., Wang, X., Wu, W, Liu, Y., ... Zuo, L. (2018). The changing patterns of cropland conversion to built-up
land in China from 1987 to 2010. Journal of Geographical Sciences/Journal of Geographical Sciences, 28(11), 1595-1610. From
https://doi.org/10.1007/s11442-018-1531-8

Kamanga, B. K.-P. (2000). Maize production under tree-based cropping systems in southern Malawi: A cobb-douglas approach.
African Crop Science Journal, 8(4). From https://doi.org/10.4314/acsj.v8i4.27683

Kong, X. (2014). China must protect high-quality arable land. Nature, 506(7486). From https://doi.org/10.1038/506007a

Kovacs, Z., Farkas, J. Z., Egedy, T., Kondor, A. C., Szabd, B., Lennert, J., . .. Kohan, B. (2019). Urban sprawl and land conversion in
post-socialist cities: The case of metropolitan Budapest. Cities, 92, 71-81. From https://doi.org/10.1016/j.cities.2019.03.018

Kshettry, A., Vaidyanathan, S., Sukumar, R., & Athreya, V. (2020). Looking beyond protected areas: Identifying conservation
compatible landscapes in agro-forest mosaics in north-eastern India. Global Ecology and Conservation, 22. From

https://doi.org/10.1016/j.gecco.2020.e00905
Kuznets, S. (1995). ECONOMIC GROWTH AND INCOME INEQUALITY*. The American Economic Review, 45(1). From
https://assets.aeaweb.org/asset-server/files/9438.pdf

Liu, S., Ma, L., Yao, Y., & Cui, X. (2022). Man-land relationship based on the spatial coupling of population and residential land — A
case study of Yuzhong County in Longzhong Loess Hilly Region, China. Land Use Policy, 116. From

https://doi.org/10.1016/j.landusepol.2022.106059

Liu, Y., Hu, Z., & Li, Y. (2014). Process and cause of urban-rural development transformation in the Bohai Rim Region, China.
Journal of Geographical Sciences/Journal of Geographical Sciences, 24(6), 1147-1160. From https://doi.org/10.1007/s11442-014-
1144-9

Long, H., Ge, D., Zhang, Y., Tu, S., Qu, Y., & Ma, L. (2018). Changing man-land interrelations in China’s farming area under
urbanization and its implications for food security. ournal of Environmental Management, 209, 440-451. From

https://doi.org/10.1016/j.jenvman.2017.12.047

Magazzino, C., & Mele, M. (2021). On the relationship between transportation infrastructure and economic development in China.
Research in Transportation Economics, 88. From https://doi.org/10.1016/j.retrec.2020.100947

Meena, S., & Gadekar, D. (2020). Population and Man -land ratio in the Akole Tehsil, Maharashtra State, India. From ResearchGate:
https://www.researchgate.net/publication/345671506_Population_and_Man_-
land_ratio_in_the_Akole_Tehsil_Maharashtra_State_India

Mesgaran, M. B., Madani, K., Hashemi, H., & Azadi, P. (2017). Iran’s land suitability for agriculture. Scientific Reports, 7(1). From
https://doi.org/10.1038/s41598-017-08066-

Mills, T. C. (2014). Heteroskedasticity. Analysing Economic Data, 219-230. From
https://link.springer.com/chapter/10.1057/9781137401908_15
Muraya, B. W. (2017). Determinants of agricultural productivity in Kenya. From http://erepository.uonbi.ac.ke/handle/11295/102347

Nantes, D. Z. (2011). Changes in land use of irrigated paddies: A study of land conversions in Plaridel, Bulacan. Philippine Social
Sciences Review, 50. From https://journals.upd.edu.ph/index.php/pssr/article/download/2286/2219

Navales, R. G. (2019). Senator urged to protect Central Luzon rice lands. From SunStar Publishing Inc.:
https://www.sunstar.com.ph/pampanga/local-news/senator-urged-to-protect-central-luzon-rice-lands

Navarro, A. M. (2023). The Need for a National Land Use Act in the Philippines. Philippine Institute for Development Studies (PIDS),
40. From https://www.econstor.eu/bitstream/10419/284639/1/pidsdps2340.pdf

Navarro, I. S., Ballaran, R. A., & Esguerra, |. (2017). Sustainability of PALAY AMANAN Project in the Rainfed Lowland and Upland
Avreas of Bulacan, Philippines. CLSU International Journal of Science and Technology 2(2). From

https://www.researchgate.net/publication/326553257_Sustainability_of PALAYAMANAN_Project_in_the_Rainfed_Lowland_and_
Upland_Areas_of_Bulacan_Philippines

Némethova, J., Svobodova, H., & Véznik, A. (2022). Changes in Spatial Distribution of Arable Land, Crop Production and Yield of
Selected Crops in the EU Countries after 2004. Agriculture, 12(10). From https://doi.org/10.3390/agriculture12101697

Neter, J., Wasserman, W., & H., K. M. (1983). Applied Linear Regression Models. Richard D. Irwin, Inc. From
https://www.ime.unicamp.br/~dias/John%20Neter%20Applied%20linear%20regression%20models.pdf

Newfarmer, R., Page, J., & Tarp, F. (2018). Industries without Smokestacks. Oxford University Press eBooks. From
https://doi.org/10.1093/0s0/9780198821885.001.0001

Ngowi, H. P. (2022). Toward industrialization in Tanzania: What is the role of the agricultural sector? From Springer eBooks (pp.
155-175): https://doi.org/10.1007/978-3-030-75556-0_7

Nguyen, A. T., Dzator, J., & Nadolny, A. (2015). Does contract farming improve productivity and income of farmers?: A review of
theory and evidence. The Journal of Developing Areas, 49(6), 531-538. From https://doi.org/10.1353/jda.2015.0094

Nguyen, T. K., Tran, V., Bui, Q., Man, Q. H., & De Vries Walter, T. (2016). Socio-economic effects of agricultural land conversion
for urban development: Case study of Hanoi, Vietnam. Land Use Policy, 54, 583-592. From

https://doi.org/10.1016/j.landusepol.2016.02.032

Nilsson, P. (2018). The Role of Land Use Consolidation in Improving Crop Yields among Farm Households in Rwanda. Journal of
Development Studies, 55(8), 1726-1740. From https://doi.org/10.1080/00220388.2018.1520217

Nolte, K., & Ostermeier, M. (2017). Labour Market Effects of Large-Scale Agricultural Investment: Conceptual considerations and
Estimated employment effects. World Development, 98, 430-446. From https://doi.org/10.1016/j.worlddev.2017.05.012

Page | 55



International Journal of Environmental & Agriculture Research (IJOEAR) ISSN:[2454-1850] [Vol-10, Issue-10-, October- 2024]

[75]

[76]

[77]

[78]

[79]
(80]

[81]

(82]

(83]
[84]
(85]
(86]

[87]

(88]
[89]
[90]
[91]

[92]

[93]

[94]

[95]
[96]
[97]
[98]

[99]

Nurpita, A., Wihastuti, L., & Andjani, I. Y. (2017). The impact of land conversion on income and food security status for farmer
households in 5 villages in Temon Sub-District, Kulon Progo District, 2017. JKAP (Jurnal Kebijakan Dan Administrasi Publik)/JKAP.
Jurnal Kebijakan Dan Administrasi Publik, 21(2), 180. From https://doi.org/10.22146/jkap.28199

Ochieng, J., Kirimi, L., & Mathenge, M. (2016). Effects of climate variability and change on agricultural production: The case of small
scale farmers in Kenya. NJAS - Wageningen Journal of Life Sciences, 77, 71-78. From https://doi.org/10.1016/j.njas.2016.03.005
OLCreate. (n.d.). From Study Session 5 Urbanisation: Trends, Causes and Effects: View as single page :
https://www.open.edu/openlearncreate/mod/oucontent/view.php?id=79940&printable=1#:~:text=Urbanisation%20results%20from%
20a%20natural ,them%?20dissatisfied%20with%20rural%20living

Opoku, E. E., & Yan, I. K. (2018). Industrialization as driver of sustainable economic growth in Africa. Journal of International Trade
& Economic Development/the Journal of International Trade & Economic Development, 28(1), 30-56. From
https://doi.org/10.1080/09638199.2018.1483416

Palis, F. G. (2020). Aging Filipino rice farmers and their aspirations for their children. Philippine Journal of Science, 149(2). From
https://doi.org/10.56899/149.02.10

Paul, M. (2018). Community-supported agriculture in the United States: Social, ecological, and economic benefits to farming. Journal
of Agrarian Change, 19(1), 162-180. From https://doi.org/10.1111/joac.12280

Peerzado, M. B., Magsi, H., & Sheikh, M. J. (2019). Land use conflicts and urban sprawl: Conversion of agriculture lands into
urbanization in Hyderabad, Pakistan. Journal of the Saudi Society of Agricultural Sciences (Online), 18(4), 423-428. From
https://doi.org/10.1016/j.jssas.2018.02.002

Peng, L., Liu, S., & Sun, L. (2016). Spatial-temporal changes of rurality driven by urbanization and industrialization: A case study of
the Three Gorges Reservoir Area in Chongging, China. Habitat International, 51, 124-132. From
https://doi.org/10.1016/j.habitatint.2015.10.021

PhilRice - Socioeconomics Division. (n.d.). From Estimated monthly per capita income and percentage distribution of income, by
source | RBFHS Datasets - PalayStat System: https://palaystat.philrice.gov.ph/profile/retrieve/table/6

Phuc, N. Q., Van Westen, A., & Zoomers, A. (2014). Agricultural land for urban development: The process of land conversion in
Central Vietnam. Habitat International, 41, 1-7. From https://doi.org/10.1016/j.habitatint.2013.06.004

Pia, G. (2021). Land-Use conversion rice production and food security. SMCC Higher Education Research Journal, 8(1). From
https://doi.org/10.18868/sherj8j.08.010121.10

Popkin, B. M. (2014). Nutrition, agriculture and the global food system in low and middle income countries. Food Policy, 47, 91-96.
From https://doi.org/10.1016/j.foodpol.2014.05.001

Porciuncula, F. L., Galang, L. M., & Parayno, R. S. (2015). Going organic: Understanding the organic vegetables production
environment in Central Luzon, Philippines. International Journal of Agricultural Technology, 11(2), 341-366. From
https://www.ijstr.org/final-print/aug2014/Going-Organic-Understanding-The-Organic-Vegetables-Production-Environment-In-
Central-Luzon-Philippines.pdf

Poulsen, M. N., McNab, P. R., Clayton, M., & Neff, R. A. (2015). A systematic review of urban agriculture and food security impacts
in low-income countries. Food Policy, 55, 131-146. From https://doi.org/10.1016/j.foodpol.2015.07.002

Pozza, L. E., & Field, D. J. (2020). The science of Soil Security and Food Security. Soil Security, 1, 100002. From
https://doi.org/10.1016/j.soisec.2020.100002

Prabowo, H., Suhartono, S., & Prastyo, D. D. (2020). The Performance of Ramsey Test, White Test and Terasvirta Test in Detecting
Nonlinearity. Inferensi, 3(1). From https://iptek.its.ac.id/index.php/inferensi/article/view/6876

Pradhan, R. P., Arvin, M. B., & Nair, M. (2021). Urbanization, transportation infrastructure, ICT, and economic growth: A temporal
causal analysis. Cities, 115. From https://doi.org/10.1016/j.cities.2021.103213

Pravilie, R., Patriche, C. V., Borrelli, P., Panagos, P., Rosca, B., Dumitrascu, M., . . . Bandoc, G. (2021). Arable lands under the
pressure of multiple land degradation processess. A global perspective. Environmental Research, 194. From
https://doi.org/10.1016/j.envres.2020.110697

Quimba, F. M., & Estudillo, J. P. (2021). . Forces of modernization and the welfare of rural households: a saga of a village in Central
Luzon, 1977-2013. thePhilippine Review of Economics/the Philippine Review of Economics, 57(1). From
https://doi.org/10.37907/3erp0202j

Sanaullah, T., Khan, S., Masoom, A., Mandokhail, Z. K., Sadiga, A., & Malik, M. I. (2020). Inhaler Use Technique in Chronic
Obstructive Pulmonary Disease Patients: Errors, Practices and Barriers. National Library of Medicine, 12(9). From
https://pubmed.ncbi.nIm.nih.gov/33101814/

Santos, M. D., Clemente, M. O., & Gabriel, A. G. (2018). A comparative analysis of Farmgate and regulated prices of Palay in Nueva
Ecija, Philippines: a policy revisited. Open Journal of Social Sciences, 06(03), 50-68. From https://doi.org/10.4236/jss.2018.63005
Santra, A., Mitra, S., & Debbarma, D. (2018). Impact of urbanization on land use changes in Agartala City, India. Research Journal
of Humanities and Social Sciences, 9(2), 407. From https://doi.org/10.5958/2321-5828.2018.00070.0

Schwert, W. G. (1989). Tests for Unit Roots: A Monte Carlo Investigation. Journal of Business & Economic Statistics, 7(2), 147-159.
From https://www.jstor.org/stable/1391432

Secretary, O. 0. (2019). Guidelines on the Issuance of Certificate of Eligibility For Conversion of Agricultural Lands. From Department
of Agriculture: https://www.da.gov.ph/wp-content/uploads/2020/06/a018 _s2020.pdf

Shaban, A., Kourtit, K., & Nijkamp, P. (2022). Causality Between Urbanization and Economic Growth: Evidence From the Indian
States. Frontiers in Sustainable Cities, 4. From https://doi.org/10.3389/frsc.2022.901346

Page | 56



International Journal of Environmental & Agriculture Research (IJOEAR) ISSN:[2454-1850] [Vol-10, Issue-10-, October- 2024]

[100] Shah, F., & Wu, W. (2018). Soil and Crop Management Strategies to Ensure Higher Crop Productivity within Sustainable
Environments. Sustainability, 11(5). From https://doi.org/10.3390/su11051485

[101] Siciliano, G. (2013). Urbanization strategies, rural development and land use changes in China: A multiple-level integrated assessment.
Land Use Policy, 29(1), 165-178. From https://doi.org/10.1016/j.landusepol.2011.06.003

[102] Sims, K. R., Thompson, J. R., Meyer, S. R., Nolte, C., & Plisinski, J. (2019). Assessing the local economic impacts of land protection.
Conservation Biology, 33(5), 1035-1044. From https://doi.org/10.1111/cobi.13318

[103] Sitko, N. J., & Jayne, T. S. (2014). Structural transformation or elite land capture? The growth of “emergent” farmers in Zambia. Food
Policy, 48, 194-202. From https://doi.org/10.1016/j.foodpol.2014.05.006

[104] Su, C., Liu, T., Chang, H., & Jiang, X. (2015). Is urbanization narrowing the urban-rural income gap? A cross-regional study of China.
Habitat International, 48, 79-86. From https://doi.org/10.1016/j.habitatint.2015.03.002

[105] Suharyanto, A., Hartono, B., Irwansyah, I., Tuwu, D., & Umanailo, M. C. (2021). Marginalization socio farm laborers due to
conversion of agriculture land. Cogent Social Sciences, 7(1). From https://doi.org/10.1080/23311886.2021.1999563

[106] Suphannachart, W., & Warr, P. (2009). Research and Productivity in Thai Agriculture. Australian Journal of Agricultural and
Resource Economics 55(2009-11). From
https://www.researchgate.net/publication/46457441_Research_and_Productivity_in_Thai_Agriculture

[107] Tang, S., Hao, P., & Huang, X. (2016). Land conversion and urban settlement intentions of the rural population in China: A case study
of suburban Nanjing. Habitat International, 51, 149-158. From https://doi.org/10.1016/j.habitatint.2015.10.023

[108] Tavares, V. C., Tavares, F. O., & Santos, E. (2022). The Value of Farmland and Its Determinants—The current state of the art. Land,
11(11). From https://doi.org/10.3390/land11111908

[109] Tecson, Z. (2023). C. Luzon remains PH'’s top palay producer in Q1. From Philippine News Agency:
https://www.pna.gov.ph/articles/1204025

[110] Tope, L. R. (2022). Land tropes and resistance in two Southeast Asian agricultural novels. Unitas/Unitas (Manila), 433-450. From
https://doi.org/10.31944/2022950216

[111] Tschirley, D. L., Snyder, J., Dolislager, M., Reardon, T., Haggblade, S., Goeb, J., . . . Meyer, F. (2015). Africa ’ s unfolding diet
transformation: implications for agrifood system employment. Journal of Agribusiness in Developing and Emerging Economies, 5(2),
102-136. From https://doi.org/10.1108/jadee-01-2015-0003

[112] Tsue, P., Nweze, N. J., & Okoye, C. (2014). Effects of arable land tenure and use on environmental sustainability in North-Central
Nigeria. From ResearchGate:
https://www.researchgate.net/publication/351853435_Effects_of_Arable_Land_Tenure_and_Use_on_Environmental_Sustainability
_in_North-Central_Nigeria

[113] Tu, S., & Long, H. (2017). Rural restructuring in China: Theory, approaches and research prospect. Journal of Geographical
Sciences/Journal of Geographical Sciences, 27(10), 1169-1184. From https://doi.org/10.1007/s11442-017-1429-x

[114] Utami, L. A., Lechner, A. M., Permanasari, E., Purwandaru, P., & Ardianto, D. T. (2022). Participatory Learning and Co-Design for
Sustainable rural living, supporting the revival of Indigenous values and community resiliency in Sabrang Village, Indonesia. Land,
11(9), 1597. From https://doi.org/10.3390/land11091597

[115] Wang, X., Shao, S., & Li, L. (2019). Agricultural inputs, urbanization, and urban-rural income disparity: Evidence from China. China
Economic Review, 55, 67-84. From https://doi.org/10.1016/j.chieco.2019.03.009

[116] Woldemichael, A., Salami, A., Mukasa, A., Simpasa, A., & Shimeles, A. (2017). Transforming Africa’s Agriculture through Agro-
Industrialization. African Economic Brief, 8(7). From
https://www.afdb.org/fileadmin/uploads/afdb/Documents/Publications/AEB_Volume_8_lssue_7_Transforming_Africa_s_Agricultur
e_through_Agro-Industrialization_B.pdf

[117] Wu, Y., Jiang, W., Luo, J., Zhang, X., & Skitmore, M. (2019). How can Chinese farmers’ property income be improved? A Population—
Land coupling Urbanization mechanism. China & World Economy, 27(2), 107—-126. From https://doi.org/10.1111/cwe.12277

[118] Yao, Y., & Jiang, L. (2021). Urbanization forces driving rural urban income disparity: Evidence from metropolitan areas in China.
Journal of Cleaner Production, 312, 127748. From https://doi.org/10.1016/j.jclepro.2021.127748

[119] Ye, S., Song, C., Kuzyakov, Y., Feng, C., Kong, X., Feng, Z., & Gao, P. (2022). Arable Land Quality: Observation, estimation,
optimization, and application. Land, 11(6). From https://doi.org/10.3390/land11060947

[120] Yeboah, F. K., & Jayne, T. S. (2020). Africa’s evolving employment trends. From Routledge eBooks (pp. 27-56):
https://doi.org/10.4324/9780429450365-3

[121] Yong, X. (2019). Land expropriation, shock to employment, and employment differentiation: Findings from land-lost farmers in
Nanjing, China. Land Use Policy, 87. From https://doi.org/10.1016/j.landusepol.2019.104040

[122] Zhang, Y., He, L., Li, X., Cangiang, Z., Qian, C., Li, J., & Zhang, A. (2019). Why are the Longji Terraces in Southwest China
maintained well? A conservation mechanism for agricultural landscapes based on agricultural multi-functions developed by multi-
stakeholders. Land Use Policy, 85, 42-51. From https://doi.org/10.1016/j.landusepol.2019.03.046

[123] Zhao, L., Wei, W., Li, M., & Xu, G. (2023). A Comparative Study on the Coevolution and Drivers of Environmental Risks and Man—
Land Relationship between China and the United States from the Perspective of LUCC. Atmosphere, 14(2). From
https://doi.org/10.3390/atmos14020288.

Page | 57



