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Abstract 
Population growth and rapid urbanization have led to agricultural land use change in the Terai region of Nepal. Both underutilization and intensification of agricultural land are common phenomena in Terai districts like Chitwan. It is important to examine the factors determining the agricultural land use intensity to develop a location and context-specific agricultural land use policy. However, due to lack of evidence-based research, land use policies in Nepal became impractical. This study used both qualitative and quantitative survey design to assess the drivers of agricultural land intensification of Terai region of Nepal. Chitwan district of Nepal was purposively selected for this study. The stratified random sampling method was used to select 384 households from the six municipalities of Chitwan. Statistical analysis was conducted using R Studio version 4.3.3. A binary logistic regression model was used, where cropping frequency, a dependent variable, of more than two per year indicated higher intensification. Two and less than two cropping frequencies were considered as low agricultural land intensification. Among different predictor variables, increased access to groundwater and canal irrigation sources, fewer land parcels, reduced home to land distance, medium family size, and land operated by the household, either owned, and owned and leased, were found to significantly influence higher cropping frequency. Key informant surveys and focus group discussions with stakeholders were used to explore the causes of low cropping frequency and land leasing practices. Policy recommendations include promoting land leasing, improving sustained irrigation sources, and land consolidation. The findings provide valuable insights for developing and implementing local-level context-specific agricultural land use plans. 
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INTRODUCTION
Background
The livelihood of agrarian countries like Nepal is directly linked to the productive land, as it is the basis of agricultural activities and production. Nepal has undergone a significant change in land use including agricultural land (Devkota et al., 2023). Mostly agricultural land is being converted to urban built-up (Timilsina et al., 2025). Based on geographical settings, factors determining land use change vary (Devkota et al., 2023). The hilly areas in Nepal have witnessed significant land abandonment, and parts of the Terai region have experienced land intensification, while others remain underutilized (Ojha et al., 2017). Research shows that urbanization is the major cause of land use change, and land fragmentation has led to lower land use intensification (Nuissl & Siedentop, 2021). Farmers' shift to non-farm business is a common phenomenon due to increased urbanization. Thus, employment in agriculture has dropped to approximately 60% in the fiscal year 2020/21 from about 82.2 % in the fiscal year 2001/02 (CBS, 2021; CBS, 2006). 
In Nepal, land classification failed to address haphazard urbanization and land fragmentation, resulting in the loss of agricultural land (Upreti et al., 2017; Paudel et al., 2014). To address this issue, the Government of Nepal introduced the National Land Use Policy 2012, which revised land classification and envisioned strategies for land use. Following this, the Land Use Act 2019 was enacted, mandating local governments to classify land before land transactions (GoN, 2019; National Urban Policy, 2007). These policy reforms impacted both household-level and community-level (Paudel & Saito, 2015), which should be explored further for context and location-specific policy formulation and amendment.  
One of the key drivers of agricultural land use change is urbanization (Rimal et al., 2017; Zhang et al., 2014). Urban expansion is driven by infrastructure expansion and other urban amenities (Saqib et. al., 2024). In recent decades, Chitwan district has become the hub for in-migrants, particularly from hilly regions due to infrastructure development such as hospitals, educational institutions, and medical colleges and industries. Migration has an adverse effect on farming, causing labor shortages (Hussain et al., 2016). Labor availability and family size are important socioeconomic drivers of farmland abandonment (Xu et al., 2019; Zhang et al., 2014).  In addition, out-migration has also impacted Terai land use change (Maharjan et al., 2020).  

The conversion of agricultural land to built-up area is prominent; however, the impact on change in the agricultural land use is yet to be explored in the rapidly urbanizing districts of Nepal, like Chitwan. The district has the highest in-migration rate next to capital city Kathmandu among districts of Bagmati province in Nepal. Considered as one of the fastest urbanizing districts, Chitwan has a positive population growth rate and infrastructure development (CBS, 2021). However, limited research has been done in Chitwan, particularly in the context of agricultural land use. The findings provide insights for local-level agricultural land use planning in response to rapid urbanization trends along with other socio-economic and environmental settings. The study helps policymakers in contributing to sustainable development, maintaining agricultural productivity with a balanced urban expansion. Trying to fill the critical research gap in local land use planning, this study offers a framework to integrate urban and rural land management in the context of the Terai region of Nepal. 
RESEARCH METHODOLOGY
Research design, study area, population, sampling strategy, and data collection
This research used a mix-methods approach to analyze the data. Based on quantitative data, both descriptive and inferential statistics were used to generalize the findings of the study. Whereas qualitative data were used to gain insight into the land use change in the study area.  
Chitwan District is situated in the southwestern part of Bagmati Province, Nepal. It lies in the Terai region, which is characterized by flat and fertile land. The district covers an area of approximately 2,218 square kilometers and ranges in elevation from about 150 meters to 815 meters above sea level. Chitwan has a tropical to subtropical climate, with hot summers, mild winters, and a monsoon season from June to September (District Profile Chitwan, 2072). 
Chitwan district was purposely selected for this study as most parts of it lie in the Terai region. It is also known for its infrastructural development, agricultural prominence, commercial hub, and rapid urbanization (Malla & Karki, 2016). The population growth rate of Chitwan is 2.07%, the highest among districts in Bagmati Province next to Bhaktapaur, whereas the population density is 198 persons per square kilometer (CBS, 2021). Out of the total land area of Chitwan, 40.60% is occupied by Chitwan National Park, 38.75 % is plain area, and 20.65% is hilly area (District Profile Chitwan, 2072). 

The municipalities selected for the study include Rapti, Khairahani, Ratnanagar, Kalika, Bharatpur, and Madi, except Icchhakamana, as it is relatively hilly, rugged, and underdeveloped compared to other municipalities. Core city areas of municipalities that are urbanized were excluded in the study for survey purposes. 
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Figure 1: Study area with municipalities under study 
Both primary and secondary sources of data were used for this study. Household surveys, Focus Group Discussions (FGDs), Key Informants Interviews (KIIs), and field observation were primary sources of data. Secondary data sources were reports from governmental organizations mainly the Central Bureau of Statistics (CBS), scientific articles, and reports.  
The study population consisted of farming households from six municipalities. Farmers lists from each municipality served as the sampling frame. Samples from each municipality were developed as a stratum. Based on the sampling frame provided by municipalities, stratified random sampling was used to select the household for the survey. 
Household numbers of each municipality were used to calculate the sample size. Central Bureau of Statistics (CBS) reports and municipality profiles were used to find household numbers, which were considered as the study population. To determine the sample size for each municipality, assuming homogeneity within the sample, the following formula for calculating the sample size for a finite population was used as given by Kothari (2004). 

Where n is the sample size, N is the population size of the study. Z is the Z-score (e.g., 1.96 for a 95% confidence level), p is the estimated proportion of the population (e.g., 0.5 for maximum variability). E is the margin of error (e.g., 0.05 for 5%). By using these values in the formula, the required sample size for household survey was calculated for each municipality. By summing the sample size of all municipalities, the total sample size became approximately 384. 
A survey in 384 households and FGDs in 12 locations were carried out, with two from each municipality under study. Land leasing practice, and causes of low cropping frequency were the main topics of discussion for FGD. A FGD of 5 to 10 people were purposively selected including community leaders, farmers group leaders, Agriculture Knowledge Centre extension professionals, agro-vet owner, municipality extension agents, and the Prime Minister Agriculture Modernization Project (PM-AMP) extension professionals. The selection criteria were based on participants’ engagement in agricultural development work, knowledge and experience in observing agricultural land use over different time periods. 
Information on the overall change on agricultural land use, land leasing model, cropping frequency, its trends and causes, development of market centers and its effect, access to irrigation sources, wildlife effect on land use, off-farm income, and migration status were collected for qualitative analysis. All these components were taken into consideration for in-depth analysis. Key informant interviews (KIIs) were conducted to collect information from a wide range of people, including community leaders, extension professionals, senior citizens, and local residents who have firsthand knowledge about agricultural activities. Field observation was also employed as a method of data collection to observe the land use pattern of the study sites. Ngalim and Edgar (2022) also used similar methodology to analyze the determinants of land use change.  
Determinants of agricultural land intensification
Agricultural land use intensity refers to how frequently farmland is cultivated (Boserup, 1965). The cropping frequency was used to explore the intensity of land use (Boserup 1965; Jiang et al. 2013; Khatiwada et al., 2017). The number of times crops were cultivated in the same piece of land in 2020 was considered as cropping frequency in this study. 
Throughout the survey, we observed limited instances of single cropping cycle and identified very few households with four cropping frequencies. Therefore, in our study, we categorized cropping frequency into only two groups: less than or equal to two crops was considered as low cropping frequency, whereas more than two crops within a calendar year were considered as high cropping frequency. 
Statistical analysis was conducted using R Studio version 4.3.3. We used a binary logistic regression to understand the drivers of cropping frequency. Cropping frequency was used as a dependent variable and the following independent variables were taken:

Logit (P(cropping frequency=1))=β0+ β 1(Agexpyears) + β2 (Familyno) + β3 (hometomarketdistance) + β4 (homelanddistance)+…….. +β11 (Landoperation) where P (cropping frequency=1) represents the probability of high cropping frequency. 

Table 1: Name of predictor variables
	Variables
	Definition

	Years of experiences
	Farming experience in years

	Primary occupation
	Primary occupations of households heads have been categorized as agriculture, remittance, job, business, and wages ( agriculture as a reference category)

	Household size
	Small (Mean family no.- s.d), medium (Mean) and large (Mean+s.d)

	Sources of Irrigation
	Ground water, Canal, and Rainfed (Rainfed as reference category)

	Livestock holding
	Rearing of livestock, yes or no (yes-reference category)

	Non-farm income
	Non-farm income source, yes or no (reference category)

	Land ownership
	Land ownership has been categorized as own land, others land and having both-own land and other’s land (own land as reference category) 

	Home  to land distance
	Home to land distance in kilometer 

	Parcel number
	Number of land parcels owned by the households

	Market distance
	Home to market distance in kilometer

	Migrants in house
	Household members migrate or not (yes, reference category)




RESULTS AND DISCUSSIONS
The majority of the respondents (65.10%) were engaged in agriculture, 11.46% of the respondents were found to be engaged in wage-based occupation, whereas 8.33% were engaged in jobs, 8.1% engaged in business, and 7% were engaged in abroad employment, as depicted in Figure 2. Jobs include service in government and non-government organizations; wage include skilled and unskilled labor, and business includes service, trade, construction, electricity, accommodation, and food service. 
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Figure 2: Primary occupation of the respondents in the study area 
About 57 % of people in Nepal engaged in agriculture, whereas it is 47.4% in Chitwan. In Bharatpur Municipality of Chitwan district, it is 40.3%, followed by 60.9, 53.1, 39.4, 56.5, and 77.5% in Rapti, Kalika, Ratnanagar, Khairahani, and Madi, respectively (CBS, 2021). As this research basically focused on agricultural households, this could be the reason for the high percentage of people engaged in agriculture. 
The standard deviation (1.73) and mean (4.47) were used to categorize the size of the households. A household is categorized as small if it has fewer than 3 members (< mean-SD), large with more than 6 members (> mean + SD) and medium for household size range from  3 to 6. CBS (2021) reported that the average household size of Chitwan is 4.01, where Bharatpur, Rapti, Kalika, Ratnanagar, Khairahani, and Madi municipalities have, 3.82, 4.38, 4.26, 4.01, 4.11, and 3.78, respectively. The average household size (4.47) in the study is more or less similar to the national average (4.38), and the average household size of an agricultural farm family was 4.71 (CBS, 2021).
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Figure 3: Distribution of the household sizes in the study area 
Another predictor variable is irrigation sources. Figure 4 shows the distribution of major irrigation sources in the study area. Groundwater sources (50.3%) were the most common for irrigation, followed by canal (28.6%), and rainfed (21.1%).
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Figure 4: Distribution of irrigation sources used by the respondents in the study area
Figure 5 shows that 56.5% of the respondents cultivate on their own land, whereas nearly 35 % of the respondents use both their own and others’ land for cultivation, and about 9% of the respondents cultivate on others land. 

Figure 5: Status of land ownership among the households in the study area 

Table 2 shows the distribution of respondent households based on livestock holdings, non-farm income, and migrants at home. The majority of the respondents had livestock (68%) and non-farm income (67%). It is reported that about 26% of Nepalese farmers depend on off-farm activities (CBS, 2021). Further, our study revealed that 23.7% of households had migrants in their homes.
Table 2: Description of the predictor’s categorical variables 

	Livestock holding
	Frequency
	Percentage (%)

	Yes
	262
	68.22

	No
	122
	31.78

	Non-farm income
	
	

	Yes
	257
	67

	No
	127
	33

	Migrants in house
	
	

	Yes
	91
	23.7

	No
	293
	76.3



As depicted in Table 3, the mean years of experience in farming of the respondent is nearly 31%, with a standard deviation of 17.10, indicating a wide range of farming experiences. The data showed that, on average, farmers were 11.7 kilometers away from the main market center. 
Table 3: Description of the predictors continuous variables (n=384)
	Category
	Mean
	Standard deviation

	Years of farming experience
	30.90
	17.10

	Home to market distance
	11.70
	11.66

	Parcel number
	2.23
	0.96

	Home to land distance
	0.68
	0.75



The mean value of parcel number shows that most of the farmers owned more than two parcels. Likewise, the average distance from home to land is 0.68 kilometers. However, the high standard deviation suggests that some farmers lived significantly farther from their farmland.  
Table 4. Factors influencing the cropping intensity adopted by farming households (Results from logistic regression)
	Categories
	Coefficient
	Std. Error
	Z- value
	P- value

	(Intercept)            
	 2.69
	 0.72
	  -3.77
	<0.001***

	Agriculture experience years              
	0.01
	0.008
	1.641
	0.100	

	Familyno_category(medium) 
	1.38
	0.42  
	3.288
	0.001 ***

	Familyno_category (large) 
	0.59
	0.51 
	1.152
	0.249	

	Home to market distance  
	-0.0006
	0.01
	-0.066
	0.947

	Home to land distance       
	-0.39 
	0.15
	-2.547
	0.010 *  

	Parcel number               
	-0.57 
	0.16
	-3.649
	<0.001***

	Primary occupation- job           
	0.03 
	0.55   
	0.057
	0.954	

	Primary occupation- business
	0.34
	0.53      
	0.634
	0.526	

	Primary occupation-abroad employment
	0.63
	0.61
	1.021
	0.307	

	Primary occupation-wages
	-0.19
	0.46
	-0.420
	0.674	

	Livestock- no              
	0.07
	0.30 
	0.234
	0.815	

	Migrants in house- yes       
	-0.14 
	0.34
	-0.405
	0.685	

	Non-farm income- no          
	0.49
	0.28  
	1.76
	0.078

	Irrigation source- groundwater  
	2.26 
	0.39 
	5.73
	<0.001***

	Irrigation source- canal    	
	1.62
	0.43 
	3.797
	<0.001***

	Land operation- other’s      	
	0.98
	0.46
	2.140
	0.032 * 

	Land operation- both
	1.05
	0.32 
	3.290
	0.001 ***


Significant codes:  ‘***’ .001 ‘**’ .01 ‘*’ .05

McFadden's pseudo R-squared was used to evaluate the model's goodness of fit. A moderate fit is suggested by the model's 0.21 value, which shows that it accounts for about 21% of the variation in the dependent variable. Seven categorical and four continuous independent variables were retained by the model. In addition, area under the curve (AUC) is found to be 0.79, indicating a good model fit with high predictive accuracy. We further tested for multicollinearity among independent variables using the Variance Inflation Factor (VIF). The VIF for all variables under study was below 5. It indicated that the model was free from multicollinearity.  

High cropping frequency is significantly influenced by the size of the household, home to land distance, parcel number, irrigation source, and land operation. Farming experience and livestock holding of the households positively associated with high cropping frequency. In contrast, home to market distance, home to land distance, migration in household and number of parcel land are negatively associated with the high cropping frequency.

Although farming experiences have a positive association, the effect is not significant on higher cropping frequency. The result depicts that about 60% of the respondents in the study area belong to the medium-sized category with an average of four household members. The medium sized families are more likely to have higher cropping frequency compared to households with smaller families. Though large family size has a positive relation its effect is not significant for higher cropping frequency. This implies that increasing the number of family sizes would not increase the cropping frequency significantly, which may be due to the availability of diverse income sources in larger family size. 

Similarly, the study shows that the respondent households’ occupation has no significant effect on cropping frequency. Distance from home to farmland has a significant negative effect on higher cropping frequency (p=0.01). As the distance increases, farmers have to spend much time, which may increase the unwillingness to cultivate crops more frequently, thereby reducing the cropping frequency and ultimately productivity. Land that is far away from home results in low cropping intensity. Due to the longer distance from home logistical difficulty causes farmers to decrease cropping frequency (Khatiwada et al., 2017). Similarly, home to market centre distance also plays a role in agriculture intensification, as Pingali et al. (1987) suggest an increase in agriculture intensification with the decrease in market distance. However, the study did not find a significant effect, which may be attributed to differences in urban city settings across locations. This study is in contrast with Khatiwada et al. (2017) as they report a significant negative impact of home to market distance with cropping intensity in Nepal.

The number of land parcels has a significantly negative impact on higher cropping frequency in the study. This finding is similar to findings by Shuhao (2005) and Jha et al. (2005) that state a greater number of land parcels increases the travel time between fields and requires more inputs such as labor and machinery for both agricultural land preparation and harvesting periods. In Nepal, land fragmentation often stems from traditional inheritance practices, where parental properties are divided equally among sons (Sapkota, 2004). Similarly, Khadka (2021) and Rahman and Rahman (2009) concluded that land fragmentation reduces productivity and efficiency. Overall the increase in production cost leads to fragmented land fallow and unmanaged (Valtiala et. al, 2023). In addition, land fragmentation limits the ability to grow profitable crops on large farms and forces small plots to cultivate less profitable crops (Ntihinyurwa et al., 2019). Furthermore, fragmented and smaller landholdings, limits the capacity for farm expansion and intensification (Urfels et al., 2023). 
It is considered a significant barrier to agricultural mechanization, resulting in inefficiencies in production and incurring substantial costs to mitigate its effects, particularly in countries like Nepal (Niroula & Thapa, 2007; Niroula & Thapa, 2005). Small and fragmented plots are often left fallow or poorly managed, reducing overall agricultural productivity. Furthermore, without coordinated land pooling or consolidation efforts, as pointed out by Sharma (2018), farmers face challenges to maximize the use of their land.
[bookmark: _30j0zll]Furthermore, livestock holding is not a strong predictor of cropping frequency. Similarly, migrants in the house also had a non-significant effect in the study area, a result similar to Khatiwada et al. (2017). Besides, families with higher non-farm income might have higher cropping frequency, as the p-value is just above the standard 0.05 threshold; so, it is considered marginal. A study by Ango et al. (2014) reported similar results. Regarding land ownership, respondents owning both their own land and others’ land has a significant effect on higher cropping frequency (p=0.001), indicating that households engaged in this type of land operation are more likely to crop frequently. The increasing extent of the complex system of land ownership, land and political instabilities also acted as drivers of farmland underutilization in Nepal (Chaudhary et al., 2020). 
The study shows that irrigation sources such as groundwater and canals can increase the likelihood of higher cropping frequency. Malla and Karki (2016) and Nepal and Thapa (2009) also pointed out ground water is the major source of livelihood for Terai people. This indicates the households with access to ground water irrigation sources are more likely to have higher cropping frequency. Canal irrigation also showed a positive effect on higher cropping frequency (p<0.001). Similar to groundwater, access to the canal significantly increases the likelihood of higher cropping frequency, though its effect is comparatively smaller than that of groundwater. 
According to the Agricultural Census (2021/22), over 70% of agricultural holdings in Chitwan use irrigation, with the main sources of Narayani Lift Irrigation System, Rapti River and several others such as the Kayar, Pampha, Lothar River systems (CBS, 2021). Additionally, deep and shallow tube wells are introduced in government subsidy programs, because of which successful cultivation of maize, paddy, mustard, and off-season crops are being cultivated. Availability of group water is the major factor in agricultural intensification, as it can be used whenever required (Raut et al., 2011; Nepal & Thapa, 2009). 
To explore agricultural intensification, we conducted focused group discussions with the farmers, agriculture extension agents, and local community leaders. Based on FGDs, it was found that the introduction of commercial banana farming in Eastern Chitwan, particularly the northern part of Ratnanagar, Khairahani, Rapti and Kalika Municipalities has intensified land use. Increased availability of irrigation facilities in the previously underutilized land has increased the cropping frequency. Over the last 20 years, there has been considerable improvement in different sources of irrigation infrastructure, including construction of new canals, deep borings and pump-set irrigation. Through the initiative of the East Rapti irrigation project, the old irrigation system has been renovated (Adhikari, 2002).
KIIs and FGDs were also used to explore the factors that limit the frequency of cultivation. The causal flow diagram of low cropping intensity in Figure 6 shows different factors that limit the frequency of crop cultivation. Limited access to reliable irrigation sources, land fragmentation, and migration are the key causes of low cropping intensity. Additionally, long distance to market, competing non-farm income sources were found to be discouraging factors for higher cropping frequency. Moreover, land ownership patterns, land leasing, and engagement in non-farm activities tend to have lower cropping intensity. To increase the cropping frequency and agricultural intensification, those elements need to be considered, which were perceived as a barrier based on both quantitative and qualitative analysis in our study.  
Key Informant Interviews (KIIs) with farmers of Khairahani and Ratnanagar, along with field observation revealed that government regulation, people awareness and their voices have led to the displacement of about 30 brick kilns, occupying about 200 ha of land reverting back to cropland in Eastern Chitwan. Field observation revealed that the increase in land area of spring rice, winter maize, and polyhouse culture for vegetable farming is now evident in numerous places in Chitwan, indicating the commercialization of agriculture. 
One of the key factors of agricultural land use change is land tenure security threat, making it difficult for the government to plan and implement sustainable land use policies (Nepal & Marasini, 2018). Lack of clarity on land use policy leads to weak implementation, affecting food security, sustained food supply, and economic stability (FAO, 2020). However, the recent reform in land tenure security rights has resolved the land tenure security of landowner to some extent. 
Marginal land cropping frequency was found to be lower as it is less fertile and low in productivity (Edrisi & Abhilash, 2016; Lal, 1991; FAO, 1976). Food security has faced significant challenges due to barren and marginal lands in Nepal that are not in use for farming (Timilsina et al., 2019). It is widely recognized that farmers often engaged in more intensive cultivation on higher quality land because of the potential for greater benefits (Haiguang & Xiubin, 2011). Political transition and federalism-led institutional development has established new urban centers (Devkota et al., 2023), leaving land underutilized. The trend of out migration is creating a labor shortage which is one of the major reasons for decreasing cropping intensity (Khatiwada et al., 2017).
To overcome the constraints of working on small farms, households are increasingly supplement farming with non-farm jobs (Sharma et al., 2020). In addition to farming, off-farm income, particularly remittance, had a profound impact on agricultural land use. As younger generations migrate for better economic opportunities, agricultural labor shortages have increased (Bhandari, 2019; Hussain et al., 2016; Paudel et al., 2014). According to the fourth Nepal Living Standard Survey (2022/23), 76.8% of households in Nepal received remittances. Remittance has changed consumption behavior and investment in non-farm businesses (Chapagai et al., 2023; Bhandari, 2019). Although migration is considered as one of the major reasons for agricultural land use change, our study showed that there is no significant impact of migration on cropping intensity, which is in line with Maharjan et al. (2020).
Land adjacent to Chitwan National Park (CNP) and community forest being left temporary fallow due to wildlife encroachment (Timilsina et al., 2022). Wild-life induced crop loss is one of the crucial reasons for low cropping frequency near CNP and its buffer zone. Farmlands near CNP and community forest are particularly vulnerable to wildlife damage (Khatri et al., 2024; Timilsina, et al., 2019; Gillingham & Lee, 2003). Animals such as rhinoceros, wild boar, deer, elephants, and cheetal cause major damage to crops (Bhusal et al., 2024; Nyirenda et al., 2018; Hua et al., 2016). Wildlife interference has reduced farmers’ willingness to cultivate multiple seasons leading to underutilization of land (Wangchuk et al., 2023; Dahal et al., 2020). Furthermore, a notable shift in farming to non-farm activities has been documented in recent years (Chhetri et al., 2023; Sugden et al., 2022). As a result, many farmers relocate to safer areas or shift to lower-risk crops, significantly limiting agricultural productivity in these regions.
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Source: (Developed by authors based on FDG and KII, 2021)
Figure 6: Causal diagram of low cropping intensity showing a visual representation of how different factors are interconnected resulting in low land use intensity. 
Land leasing dynamics in the study area
The practice of land leasing was found more prevalent in the study area (Figure 5). The major driving factors for land leasing practice in the study area may be a result of the better transportation system, indicating commercialization of agriculture. As farmers have easy access to markets and resources, particularly in Bharatpur, Ratnanagar, and Khairahani due to the developed road network, has encouraged land leasing. A pilot study of Chitwan documented that 66% of land holdings are self-owned in Chitwan, while 30% consist of both self-owned and others’ land (CBS, 2019). The four different land leasing models depicted in Figure 7 was developed based on the FGDs and KII with the respondents in the study area trying to explore the factors driving land leasing in Chitwan, which outlined the major prevailing leasing systems. Moreover, these models investigate the financial implications of the new sharecropping practices, particularly how agricultural input costs, such as fertilizers, pesticides, tillage, and irrigation, are shared.
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Source: (Developed by authors based on FGD and KII, 2021)
Figure 7: Land leasing dynamics of Chitwan district based on FGD and KII
[bookmark: _1fob9te]Among the four conditions of land leasing for agricultural practices, the most common include a land leasing agreement on paying in cash to the landowner (Model 1). In this model, tenants are responsible for providing all necessary inputs. FGDs and KIIs found that the rate for one Kattha (0.012ha) leasing ranges from 1000 to 3500 NRs depending upon the fertility of soil, accessibility of irrigation, and road. As per the CBS (2021) report, the most popular rental practice in Chitwan is a fixed monetary payment, accounting for 73% of leases, whereas only 5.4 % is leased with sharecropping.  
The next is equal crop sharing (Model 2) between tenants and landowners. However, this practice is in a decreasing trend due to the high cost of agricultural inputs, labor, and low profitability. The third one is, harvested produce belonging to tenants (Model 3) and in Model 4, tenants get 75% and land owners get only 25% share of the produce. As depicted in model 2 and 4, the harvested produce is shared between the tenants and the land owners according to the agreed terms that can vary in different situations and time. According to the National Sample Census of Agriculture (2021/22), a total of 28,531 hectares of land is leased for farming under various agreements. Out of this, 41.7 % of the land is leased under a produce sharing agreement, while 30.4 % is leased with cash payment. 
Several factors drive a change in land leasing practices. The risk of losing control over land under formal agreement of land tenancy has been a key barrier to landowners’ reluctance to be on farms (Community Self-Reliance Centre, 2024), though recent land rights has eased the issue to some extent.  In addition, the increasing cost of inputs as compared to the return from the farm poses a risk among landowners to keep engaged in farming (Dhakal & Khanal, 2018). Financial risks are faced by both owners and tenants, where owners ask for more share of the harvest and payments, and tenants have to manage the inputs effectively to benefit from the farm.
CONCLUSION
Agricultural land use intensification in Terai area is driven by access to perennial sources of irrigation, land leasing practices, family size, while home-to-farm distance and land fragmentation contributes to reducing cropping frequency. Urbanization, labor shortages, and wildlife-induced damage contribute to land underutilization. Shifting sharecropping practices place greater financial risks on tenants due to land tenure uncertainties and rising input costs. 
[bookmark: _Hlk180402183]People engaged in off-farm employment opportunities, high cost of agricultural inputs, low livestock rearing trend were also found discouraging factors for agricultural land use intensification. Policy interventions should prioritize irrigation expansion, land consolidation, and strategies to address wildlife damage to crop and labor shortages to sustain agricultural productivity. Access to infrastructure, mainly roads, should be improved to make both land and market accessible. It is recommended to develop local context-specific land tenure policy that will encourage both tenants and land owners to optimize land use and secure long-term land contract. Researches on effective crop protection measures from-wild life is recommended to increase land use intensity. Further research should also focus on how peri-urban region like Chitwan land can be used sustainably. 
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