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Nepal’s subsidized chemical fertilizer (SCF) distribution system is critical for national food security 

but faces persistent challenges of temporal mismatches and spatial inequities. This study examined 

spatiotemporal distribution patterns of chemical fertilizer and stakeholder perceptions of the 

distribution system across eight local levels in Gandaki and Lumbini provinces during fiscal year 

2024/25. Using stratified and purposive sampling, we collected data from 65 respondents 

representing all tiers of the supply chain: federal (n=2), provincial (n=3), local government (n=15), 

importers (n=4) and registered sellers (n=41). Spatial analysis revealed pronounced variation in 

Urea and Diammonium Phosphate (DAP) distribution, with Lumbini Province receiving 23.91 Mt 

and 13.71 Mt respectively on average per respective local committees (LCs) decision under their 

jurisdiction, substantially exceeding Gandaki Province (Urea:7.46 Mt and DAP: 2.43 Mt). Terai 

region dominated chemical fertilizer distribution compared to hilly regions, reflecting topographical 

and connectivity advantages. Temporal analysis demonstrated bimodal distribution patterns aligned 

with monsoon and winter crop cycles, with Urea peaking during July-September and April-June, 

while DAP concentrated in September-October and March-April. However, variations in timing 

across locations suggest inconsistencies in alignment with crop nutrient requirements. Statistical 

analysis using Friedman test (χ² = 214.76, p < 0.001) confirmed significant differences in challenge 

rankings. Respondents prioritized insufficient quantity (C1; ARS = 1.18) and untimely availability 

(C3; ARS = 1.98) as critical impediments, while farmer-identification based distribution (S2; ARS 

= 1.25) and strong procurement planning (S1; ARS = 2.09) emerged as most viable strategies (χ² = 

211.92, p < 0.001). These findings highlight the need for a more demand-responsive fertilizer 

distribution system, improved coordination across administrative levels and strengthened last-mile 

delivery mechanisms to ensure timely, equitable, and balanced fertilizer access to farmers. 
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Introduction 

Agriculture is the backbone of Nepal’s economy, 

contributing 24.01% of Gross Domestic Product (GDP) 

and providing employment to 53.6 % of the total 

population (Minsistry of Agriculture and Livestock 

Development, 2025 a). Considering its pivotal role in the 

national economy, the government of Nepal has allocated 

Nepalese Rupees (NRs) 57.48 billion to the agriculture 

sector in current fiscal year 2025/26 (Ministry of Finance, 

2025), making a slight increase from NRs 57.29 billion in 

previous fiscal year 2024/25 (Ministry of Finance, 2024). 

In current fiscal year 2025/26, government of Nepal has 

allocated NRs 28.82 billion in procurement and 

distribution of subsidized chemical fertilizer, which 

represents more than half (50.14 %) of the total budget 

allocated for agriculture (Ministry of Finance, 2025). This 

clearly showed the government’s strong prioritization for 

chemical fertilizer in agriculture budget. However, despite 

this substantial priority by government in budget, Nepal 

faces a huge gap between the demand and supply of 

chemical fertilizer. Effective demand for chemical 

fertilizer in Nepal is estimated to be 700,000 to 1500,000 

metric tons per year (Panta, 2019). In contrast, Investment 

Board Nepal, (2021) reported that the effective annual 

demand for chemical fertilizer in Nepal is 700,000 to 

800,000 metric tons. The lack of scientific system of 

estimating fertilizer demand in Nepal, had made it difficult 

to assess real demand Gautam et al., 2022; Thapa et al., 

2024; Vista et al., 2022).However, government of Nepal is 

only able to supply 458,000 metric tons of chemical 

fertilizer in FY 2023/24 (Minsistry of Agriculture and 

Livestock Development, 2025 b). Furthermore, Panta 

(2019) claimed that 70-80 % of the demand of chemical 
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fertilizer was met through illegal import, exacerbating the 

supply shortage and complicating efforts to regulate this 

chemical fertilizer distribution effectively. 

The fertilizer shortage in Nepal is not solely due to 

insufficient national supply. It is also because of problems 

with how it is distributed out over time and space. Farmers 

often encounter difficulties in acquiring fertilizer during 

critical crop growing period due to issues such as 

discrepancies between the required quantity of fertilizer 

and the available supply, delays in delivery and 

inconsistent distribution across various ecological regions. 

Hence, this study is done to assess whether the existing 

system effectively translates fertilizer supply into timely 

and equitable local availability. 

Nepal operates under a three-tier federal governance 

system, as outline in the constitution, which defines the 

division of powers and responsibilities among the 

federation, provinces and local levels (Nepal Law 

Commission, 2015). In case of subsidized Chemical 

Fertilizer management, each level of government plays a 

distinct role within the supply chain.  

In Nepal, Agriculture Inputs Company Limited (AICL) 

and Salt Trading Corporations Limited (STCL) are only 

registered importers of subsidized chemical fertilizer 

(Bista et al., 2016; Ministry of Agriculture and Livestock 

Development, 2025; Panta, 2018; Yadav & Gupta, 2025). 

The Fertilizer Unit (FU) under the Ministry of Agriculture 

and Livestock Development (MOALD) at federal level, 

Division for Food Security (DFS) under the Provincial 

Ministries of Agriculture (PMA), and the Agriculture 

Sections (AS) of local governments are the institutional 

bodies responsible for chemical fertilizer-related policy 

formulation and implementation. 

The subsidized fertilizer distribution and management 

directive, formulated by federal government of Nepal has 

provisioned hierarchical institutional framework to ensure 

equitable and timely access across administrative levels. 

This directive specifies that fertilizer quota allocation 

should be guided by cultivated areas, crop requirements 

and active demand at the local level. The Federal Fertilizer 

Distribution and Management Committee (FFDMC) at 

apex, allocate fertilizer quota to the provincial 

governments. These allocations are subsequently 

distributed to the respective local levels by the Provincial 

Fertilizer Distribution and Management Committee 

(PFDMCs). At the local tier, Local Fertilizer Committees 

(LFCs) are mandated to distribute the quotas received to 

registered retailers, predominantly agricultural 

cooperatives operating within their respective 

jurisdictions. This structured mechanism is designed to 

streamline the supply chain and guarantee fertilizer 

availability to farmers during the critical stage of cropping 

cycle (Minsistry of Agriculture and Livestock 

Development, 2025 c). Despite this structured framework, 

the country faces acute challenges in timely fertilizer 

availability, largely due to import dependency, 

administrative inefficiencies and geopolitical factors (Bista 

et al., 2016; Gautam, Choudhary, et al., 2022; Panta, 2019; 

Shrestha, 2010).  

Nepal does not have a domestic industry to produce 

chemical fertilizer (Bista et al., 2016; Gautam, Choudhary, 

et al., 2022; Thapa et al., 2024; Vista et al., 2022), making 

the country fully dependent on imports to meet agricultural 

demand. The procurement of chemical fertilizer is 

regulated under the Public Procurement Act and 

Regulation (Nepal Law Commission, 2007a, 2007b), while 

the distribution process follows the Subsidized Fertilizer 

Distribution Management procedure (Ministry of 

Agriculture and Livestock Development, 2025b). 

However, inconsistencies and procedural complexities 

between procurement and distribution guidelines have led 

to delays, often preventing farmers from accessing 

fertilizers during critical cropping periods (Bharati, 2024; 

Maharjan, 2022; Yadav & Gupta, 2025).  

The general objective of this study is to assess whether 

the distribution of subsidized chemical fertilizers in Nepal 

is spatially equitable and temporally aligned with crop 

demand. Specifically, the study aims to: (i) examine the 

spatial distribution of chemical fertilizers across provinces, 

districts, ecological regions and local levels (ii) analyze the 

temporal distribution of chemical fertilizers in relation to 

major cropping seasons (iii) identify key institutional and 

operational challenges in the chemical fertilizer 

distribution system based on stakeholder perceptions, and 

(iv) evaluate priority strategies for improving demand-

responsive chemical fertilizer distribution. 

Previous studies have examined only fertilizer demand 

and supply constraints in Nepal. There is limited empirical 

evidence on whether fertilizer distribution is spatially 

equitable and temporally synchronized with crop demand. 

This study addresses this gap by analyzing both the 

spatiotemporal distribution patterns alongside stakeholder 

perceptions to identify inefficiencies and suggest potential 

policy enhancements. 

 

Methodology 

 

Study Design and Sampling framework 

This study employs an evaluation-oriented analytical 

framework to assess whether the existing subsidized 

chemical fertilizer distribution system in Nepal ensures 

spatial equity and temporal alignment with crop demand. 

The analysis integrates fertilizer distribution data with 

stakeholder-based evidence to examine system 

performance across administrative and ecological contexts. 

A combination of stratified sampling and purposive 

sampling techniques was employed to select 65 

respondents representing various stages of chemical 

fertilizer supply chain (Table 1 and Figure 1-2). Among 

them, 41 registered sellers were selected through three-

stage stratified sampling technique. Consistent with Patton, 

(2022) , qualitative research prioritizes depth of 

understanding over equal representation; therefore, the 

number of respondents varied across provinces, districts 

and local levels (Figure 2).  

In first stage, all seven provinces of Nepal were 

stratified into two groups based on the level of quota 

allocated by the Government of Nepal: higher-quota 

receiving provinces and lower-quota receiving provinces. 

From these strata, Lumbini Province was randomly 

selected from higher-quota receiving stratum and Gandaki 

Province from lower-quota receiving stratum. In the 

second stage, districts within each selected province were 

further stratified into Terai (plains) and Hill stratum. In 

Lumbini province, Rupandehi district representing Terai or 

plain land stratum and Palpa district representing Hill 



Khanal et al. / Turkish Journal of Agriculture - Food Science and Technology, 14(7): 1854-1867, 2026 

1856 

 

stratum were selected randomly. In Gandaki province, 

Nawalparasi East district representing Terai (Plain) 

stratum and Syangjya district representing Hill stratum 

were selected randomly (Figure 2). 

In third stage, municipalities within each district were 

randomly selected to ensure the adequate representation of 

diverse administrative and agroecological contexts. 

Accordingly, Bagnaskali and Ribdikot municipalities from 

Palpa district; Sainamaina and Kanchan municipalities 

from Rupandehi district; Galyang and Waling 

municipalities from Syangjya district; and Kawasoti and 

Madyabindu municipalities from Nawalparasi East district 

were selected. This multistage sampling framework ensued 

balanced representation across spatial levels of chemical 

fertilizer distribution system (Table 1 and Figure 2). In 

addition to it, two policy makers at federal tier, three at the 

provincial tier, fifteen at the local tier and four importers 

were selected purposively, due to the limited number of 

key actors in these categories.  

 

Data Collection  

Primary data was collected between May and 

September 2025, using structured questionnaires 

complemented by semi-structured interviews to capture 

both quantitative fertilizer distribution data and qualitative 

institutional insights. To improve validity, questionnaire 

modules were customized to respondent categories, 

reflecting their functional roles within the fertilizer supply 

chain. Respondents were selected based on their expertise, 

availability and consent. The data collected was analyzed 

by using Microsoft Excel 365 and R version 4.5.1.  

 

Analytical Framework 

The analytical framework of this study was structured 

around three core dimensions: (i) quantity of fertilizer 

allocation and distribution (ii) timing of supply relative to 

major cropping cycles, and (iii) stakeholder perceptions of 

distribution challenges and possible policy enhancements.  

Fertilizer distribution data were quantified in metric 

tons to assess allocation patterns across spatial units and 

time periods. Perception-based variables were measured 

using a five-point Likert scale, where 1 indicated highest 

priority and 5 indicated lowest priority. This study is based 

on fertilizer distribution data at the administrative level and 

does not incorporate farm-level fertilizer use behavior, 

which may influence the interpretation of demand-supply 

alignment. Future research integrating farm-level data 

would provide a more comprehensive understanding of 

fertilizer distribution efficiency. 

 

Table 1. Distribution of respondents across fertilizer supply chain (N = 65) 

C Administrative level Description RN 

Policy makers 

Federal Level  

Federation Fertilizer Unit, Ministry of Agriculture and Livestock 

Development 
2 

 
Subtotal 2 

Provincial Level  

Lumbini 
Provincial Ministry of Agriculture 

2 

Gandaki 1  
Subtotal 3 

Local Level  

Sainamaina 

Local government agriculture section 

3 

Kanchan 2 

Bagnaskali 2 

Ribdikot 2 

Kawasoti 2 

Madyabindu 1 

Waling 2 

Galyang 1  
Subtotal 15 

Importers 
National level 

Agriculture Inputs Company Limited (AICL) and Salt 

Trading Corporation Limited (STCL) 
4 

 Subtotal 4 

Registered sellers 

(cooperatives/retailers) 

Sainamaina 

Registered sellers operating at the local level 

5 

Kanchan 5 

Bagnaskali 5 

Ribdikot 5 

Kawasoti 6 

Madyabindu 5 

Waling 5 

Galyang 5  
 Subtotal 41  

   Total 65 
C: Respondents’ categories by their roles in fertilizer supply chain; RN: Respondents Number (n) 
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Figure 1. Study area showing selected provinces (Lumbini and Gandaki), districts (Rupandehi, Palpa, Nawalparasi East, 

Syangja), and local levels (Kanchan, Sainamaina, Ribdikot, Bagnaskali, Madhyabindu and Kawasoti) 
Source: Self illustration by using Arc GIS version 10.8.1 

 

 

 
Figure 2. Selection process of provinces, districts, local levels by using three stage SST, for the selection of 65 

respondents (2 policymakers from Federal tier, 3 Provincial tier, 15 Local tier, 3 importers and 41 registered sellers). 
The blue solid line indicates direct while the blue doted lines indicate indirect working relationships between the actors involved in chemical fertilizer 

distribution. HQRP, LQRP, RST and SST denote high quota receiving province, low quota receiving province, random sampling technique and 

stratified sampling technique respectively. 

 

Stakeholders’ Perception Analysis 

The stakeholders’ perception analysis was done by 

computing average ranking score (ARS) followed by 

several statistical tests, such as Friedman test, Kendall’s 

Coefficient of Concordance and post-hoc Nemenyi test as 

presented below. 

 

Average Ranking Scores  

Five key challenges and strategies for chemical 

fertilizer distribution were identified from academic 

literature, policy reports and case studies. Respondents 

ranked these on 5- point Likert scale, with 1 indicating the 

most critical and 5 the least. The Average Ranking Score 

(ARS) was employed to prioritize these factors. ARS is 

effective for ordinal data analysis (Warmbrod, 2014), and 

is commonly used in agriculture and resource management 

to identify intervention priorities (Arhin et al., 2024; 

Donatuto et al., 2020; Huber et al., 2024; Pemsl et al., 

2022). 

The ARS for each problem and strategies were 

calculated as follows: 

 

𝐴𝑅𝑆𝑗 =  
∑ 𝑋𝑖𝑗

𝑛
𝑖=1

 𝑛
 

 

where, 𝐴𝑅𝑆𝑗 is the average score for the jth challenge or 

strategy, 𝑋𝑖𝑗 is the Likert score given by the ith respondent 

and n is the total number of respondents.  
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Friedman Test 

The Friedman test was employed to statistically 

examine differences in the ranking scores of challenges and 

strategies related to chemical fertilizer distribution. As a 

non-parametric alternative to repeated-measures ANOVA, 

the Friedman test is specifically suited for ordinal data and 

does not assume normality in distribution (Sakamoto et al., 

2015; Sheldon et al., 1996; Zimmerman & Zumbo, 1993). 

Since the ARS method provides ordinal rankings, the 

Friedman test was employed to assess whether significant 

differences exist among the rankings of identified 

challenges and strategies.  

The test statistics is computed as follows: 

 

𝜒𝐹
2 =

12

𝑛𝑘(𝑘 + 1)
∑ 𝑅𝑗

2

𝑘

𝑗=1

− 3𝑛(𝐾 + 1) 

 

where, n is the number of respondents; k is the number 

of ranked items, Rj is the sum of ranks for jth item and K is 

the total number of items ranked.  

The Friedman test determines whether there are 

statistically significant differences in the ranking of the 

challenges and strategies. A significant result supports the 

prioritization of specific issues and strategies, thus 

enhancing the validity of the ARS findings by confirming 

the robustness of the ranking distinctions.  

 

Kendall’s Coefficient of Concordance (W) 

The Kendall’s coefficient of concordance(W) was 

employed to quantify the degree of agreement among 

participants in their ranking of the challenges and strategies 

related to chemical fertilizer distribution, complementing 

the ARS and Friedman test results. As a non-parametric 

statistic, Kendall’s W assesses the consistency of ranking 

across the multiple raters, making it suitable for evaluating 

ordinal data. The value of W ranges from 0 to 1, where W 

= 0 indicates no agreement (random ranking) and W = 1 

indicates perfect agreement. (Gearhart et al., 2013; 

Semahegn et al., 2021; Steinke et al., 2017; Teles, 2012).  

The coefficient is calculated as follows 

 

𝑊 =  
12𝑆

𝑚2 (𝑛3 − 𝑛)
 

 

where, S represents the sum of squared deviations of 

the item rank from their mean, m is the number of 

participants and n is the number of ranked items. 

Kendell’s W enhances the analysis by providing 

quantitative measures of the level of agreement between 

respondents, validating the results of ARS and Friedman 

tests. A higher W value reflects greater consensus among 

participants, reinforcing the reliability of the prioritization 

of chemical fertilizer distribution challenges and strategies.  

 

Post-hoc Nemenyi Test 

The Nemenyi post-hoc pairwise comparisons were 
conducted, following a significant Friedman test, to 
identify which specific items differed in ranking. The 
difference in the average ranks exceeding the Critical 
Difference (CD) is considered statistically significant, 
providing a detailed understanding relative priorities 

(Agbangba et al., 2024; Bakhtiar et al., 2025; Besson et al., 
2017; Pereira et al., 2015). The difference in the average 
ranks exceeding the Critical Difference (CD) is considered 
statistically significant, providing a detailed understanding 
of relative priorities (Demšar, 2006; Schneider et al., 2016; 
Stevanoski et al., 2024). The Nemenyi test, in conjunction 
with the Friedman and Kendall’s W tests, enables the 
identification of specific ranking differences. This 
enhances the interpretation of priorities, allowing for a 
more granular analysis of chemical fertilizer distribution 
challenges and strategies.  
 
Results  

 
Respondents’ Composition across Fertilizer 

Distribution System 
Respondents across different administrative and 

operational levels provide an empirical basis for examining 
how fertilizer allocation decisions and delivery processes 
are implemented within the supply chain. Respondents are 
selected based on their key functional roles in supply chain, 
including policymakers, importers, and registered sellers 
operating across federal, provincial and local levels (Table 
1-2), It ensures the representation of both institutional 
decision-making and last-mile delivery processes. The 
representation of sellers is largest (63.08%) followed by 
policy makers (30.77%) distributed across the local tier 
(23.08%), provincial tier (4.62%) and federal tier (3.08%). 
Sectoral affiliation showed that 63.08% of respondents 
were associated with non-government entities, primarily 
cooperatives or retail level actors, while 30.77% were 
employed in government institutions and 6.15% in public 
enterprises, indicating the pivotal role of non-
governmental actors in facilitating localized fertilizers’ 
access, complementing centralized imports and 
procurement functions (Table 2). These characteristics of 
respondents, reflect the integration of managerial oversight 
with field-level engagement, providing a robust foundation 
for analyzing the strategic, policy and operational 
dimensions of chemical fertilizer distribution in Nepal. 

 
Spatial Distribution of Subsidized Chemical Fertilizers  
This section presents the spatial distribution of 

chemical fertilizer across the provinces, districts, 
geographical regions and local levels.  

Urea Distribution 
The distribution of Urea showed marked spatial 

variations across provinces, districts and geographical 
regions of Nepal. These variations indicate that Urea 
allocation is not uniformly distributed across spatial units 
and may not be fully aligned with underlying agricultural 
demand conditions. At the provincial level, Lumbini 
Province was found with highest average Urea distribution 
(23.91 Mt/LCs decision), substantially higher than 
Gandaki Province (7.46 Mt/LCs decisions). This 
concentration of fertilizer allocation in Lumbini suggests a 
spatial bias toward regions with greater accessibility, larger 
cultivated areas, or stronger market linkages, rather than a 
strictly demand-proportional distribution. Higher 
allocations in Lumbini corresponded with the extensive 
Terai plains and proximity to major fertilizer entry points 
along the southern India-Nepal border, whereas the hilly 
terrain and limited arable land in Gandaki constrained 
fertilizer distribution.  

 



Khanal et al. / Turkish Journal of Agriculture - Food Science and Technology, 14(7): 1854-1867, 2026 

1859 

 

Table 2. Respondents’ composition across fertilizer distribution system 

Categories Frequency Percentage 

Gender 
Female 20 30.77 
Male 45 69.23 
Total 65 100.00 

Designation 

Officer and above 16 24.61 
Assistant 8 12.31 
Manager 41 63.08 
Total 65 100.00 

Roles in chemical fertilizer 
distribution chain 

Policy makers 20 30.77 
a. Federation 2 3.08 
b. Province 3 4.62 
c. Local Level 15 23.08 
Importers 4 6.15 
Sellers 41 63.08 
Total 65 100.00 

Job type 

Public enterprises/Importers 4 6.15 
Non-Government 41 63.08 
Government 20 30.77 
Total 65 100.00 

 

 

 
Figure 3. Spatial variations in the distribution of chemical fertilizer (in Mt):  

A) across the provinces, districts and geographical regions and B) Local Levels. Note: The longer bars in the lollipop diagram indicate higher 
distribution of fertilizers, while the shorter bars represent their lower distribution. The average fertilizer distribution is calculated for each respective 

Local Committees (LCs) based on the decisions made during LCs meetings. 
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At district level, Rupandehi received highest Urea 
allocation (33.16 Mt), exceeding that of Palpa (8.5 Mt), 
Nawalparasi East (7.35 Mt) and Syangja (7.58 Mt). 
However, direct comparison of allocation across districts is 
not sufficient without accounting for differences in 
cultivated areas and cropping intensity, indicating that 
observed disparities may reflect structural differences 
rather than allocation efficiency. Across the geographical 
regions, Terai region was found with largest share of Urea 
distribution (33.16 Mt), followed by Inner Terai (7.35 Mt) 
and Hilly regions (8.08 Mt). The higher distribution in the 
Terai reflects its fertile plains, higher cropping intensity, 
comparatively easier logistics, whereas hilly areas with 
limited arable land received lower allocations.  

DAP Distribution 
The spatial distribution of DAP also exhibited 

significant variability across the provinces, districts and 
regions. These variations indicate that fertilizer allocation 
is not uniformly distributed and may not fully reflect 
spatial differences in crop nutrient requirements. At the 
province level, Lumbini Province received highest average 
DAP distribution (13.71 Mt), substantially exceeding that 
of Gandaki province (2.43 Mt) (Figure 3A). This suggests 
that DAP allocation, like Urea, is skewed toward high-
access regions, potentially reflecting logistical advantages 
rather than proportional demand-based distribution. At the 
district level, Rupandehi was found with highest DAP 
allocation (20.6 Mt), considerably higher than other 
districts. However, such comparisons across districts must 
be interpreted cautiously, as differences in cropping 
patterns, soil fertility requirements and cultivated areas are 
not accounted in this study that limits inference on 
allocation efficiency. Future research is suggested to 
incorporate these factors for comparison of spatial 
allocation efficiency across districts. Regionally, the Terai 
region showed largest share of DAP distribution (20.6 Mt) 
followed by the Inner Terai (2.43 Mt) and Hilly regions 
(2.33 Mt) (Figure 3A). The higher allocations in the Terai 
are consistent with its extensive fertile plains and greater 
cropping intensity, whereas limited allocation of DAP in 
hilly regions reflects constraints imposed by difficult 
terrain and market accessibility. Compared to Urea, the 
relatively lower and uneven distribution of DAP further 
indicates imbalance in nutrient supply, which may 
contribute to suboptimal fertilizer use and declining soil 
fertility over time. 

The distribution of Urea exhibited pronounced 
heterogeneity across the local levels. Sainamaina recorded 
the highest quantity of Urea (621.6 Mt) and DAP (398.94 
Mt) (Figure 3B). The spatial distribution of chemical 
fertilizer across the local levels showed a clear dominance 
of nitrogenous fertilizer (Urea) over phosphorous based 
fertilizer (DAP). This pattern is consistent with the regional 
trend in South Asia, where the nitrogenous fertilizers such 
as Urea dominate fertilizer use due to their critical role in 
staple crop growth and government subsidy priorities 
(Kishore et al., 2021a; Naseem Ansari & Sheereen, 2022). 
Similar situation was observed in Sri Lanka’s fertilizer 
subsidy system where Urea is prioritized over DAP due to 
its cost-effectiveness (Edirisinghe et al., 2019). This 
pattern indicates a structural bias toward nitrogenous 
fertilizers, raising concerns regarding the extent to which 
the distribution system accounts for location-specific 
nutrient requirements and ensures balanced fertilizer 
application. 

Temporal Distribution of Subsidized Chemical 

Fertilizers 

This section presents the temporal distribution of 

subsidized chemical fertilizers across the selected local levels, 

with reference to major crop production cycles in Nepal. 

Under the subsidized fertilizer distribution and management 

directive of the government of Nepal, local-level fertilizer 

distribution and management committees are authorized to 

allocate fertilizer quotas to retail sellers within their 

jurisdictions. The analysis is based on fertilizer allocation and 

distribution data from selected local levels for the fiscal year 

2024/25. 

Urea Distribution  

The distribution of Urea was found to be concentrated 

during M1 (16 July -16 August 2024) to M2 (16 August-16 

September 2024) and M10 (16 April -16 May 2025) to M11 

(16 May -16 June 2025) across all local levels (Figure 4). 

These periods coincide with land preparation and planting for 

summer crops, particularly rice and maize. At the local level, 

prominent temporal variations were observed. In Bagnaskali, 

Urea allocation peaked in M2 (16 August-16 September 

2024), with smaller secondary peak in M10 (16 April -16 May 

2025). In Ribdikot moderate peaks were observed during M1, 

M2, M10 and M11, each ranging between 11 and 13 Mt, 

aligning with the fertilizer demand during the establishment 

of rice/maize and later, wheat. In Sainamaina, the Urea 

allocation was found to be relatively higher than other local 

levels with prominent peaks in M1, followed by M2, M5 (16 

November-15 December 2024), M10 and M11, showing 

steady distribution throughout the major cropping period 

(Figure 4). Similarly, Urea distribution in Kanchan showed 

peaks in M2 and M10, corresponding to fertilizer demand for 

rice and subsequent maize/wheat crops. In Waling and 

Galyang , the Urea distribution pattern was found to be almost 

similar with primary peak in M2 and smaller peaks in M9 and 

M10. In Kawasoti, Urea allocation peaked in M1, followed by 

M2 and M10, while Madhyabindu showed substantial 

distribution in M1, M2 and M10 with smaller peaks in M9 

(Figure 4).  

DAP Distribution  

The temporal distribution of DAP also exhibited clear 

seasonal concentrated patterns across local levels. DAP 

allocation was primarily concentrated in in M3 (16 

September-16 October 2024), M7 (16 January -16 February) 

and M9 (16 March – 16 April 2025), coinciding with 

phosphorus demand during the establishment stages of winter 

and early summer crops (Figure 4). At local level, distinct 

peaks were observed across municipalities. In Bagnaskali, 

DAP distribution was primarily concentrated in M3 and M9, 

supporting early crop establishment. Ribdikot also recorded 

pronounced peaks in M3 and M9, showing synchronization 

with the nutrient requirements of rice, maize and wheat. In 

Sainamaina, DAP distribution showed considerable peaks in 

M1, M4 (16 October- 16 November 2024), M7 and M11 

showing a consistent fertilizer supply for both summer and 

winter crops . In Kanchan, DAP showed pronounced peaks in 

M3 and M9, consistent with patterns observed for Urea. 

Similar seasonal trends were observed in Waling and 

Galyang, where DAP allocation peaked in M3 and M9, 

corresponding to major planting periods for rice and maize. In 

Kawasoti and Madhyabindu, DAP distribution followed the 

same pattern with marked peaks in M3 and M9, showing its 

role in supporting crop establishment phases (Figure 4). 
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Figure 4. Temporal distribution pattern of subsidized chemical fertilizer across local levels in FY 2024/25.  

The solid blue and brown lines represent the distribution pattern of Urea and DAP respectively across selected local levels. M1–M12 denote 

consecutive monthly intervals of the fiscal year 2024/25, each defined as a mid-month to mid-month period based on the Gregorian calendar (For 

example; M1: 16 July–16 August 2024 to M12) 
 

Stakeholders’ Perception on Chemical Fertilizer 

Distribution 

Respondents ranked five key challenges and five 

strategies for chemical fertilizer distribution that had been 

identified from secondary sources, to assess the most 

critical bottlenecks and the most promising interventions 

for improving chemical fertilizer supply chain.  

Ranking of Challenges 

The analysis of respondents’ perceptions of chemical 

fertilizer distribution related challenges showed distinct 

priorities. Insufficient quantity (C1) emerged as the most 

critical issue with the lowest average rank (1.18), followed 

by unavailability of fertilizer during the cropping time (C3; 

1.98), weak regulation (C4; 3.18) and high transportation 

cost (C5; 3.88) were rated moderately and poor quality 

(C2; 4.77) was considered the least severe (Figure 5). The 

Friedman test confirmed that these differences are 

statistically significant (χ² = 214.76, df = 4, p < 0.001, p < 

2.2 ×10-16), indicating that respondents do not perceive all 

challenges equally (Table 3). Despite these overall 

differences, Kendall’s coefficient of concordance (W = 

0.0099, χ² = 3.16, p = 1.00), showed very low agreement 

among respondents, showing considerable heterogeneity in 

individual rankings (Table 3). Post-hoc Nemenyi pairwise 

comparisons further revealed that most challenges differ 

significantly in perceived severity, except for weak 
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regulation (C4) and high transportation cost (C5), which 

were not statistically different (p = 0.091) (Figure 6), 

indicating similar perceived importance. Collectively, 

these results emphasize that while the availability of 

fertilizer is prioritized as the most critical issue, 

respondents’ views on regulatory cost, and timing 

challenges are heterogeneous, underscoring the need for 

nuanced and context-specific interventions in fertilizer 

policy and distribution planning.  

Ranking of Strategies 

Significant differences were observed in perceived 

effectiveness of strategies to improve chemical fertilizer 

supply. Distribution based on farmers identification (S2; 

1.25) received lowest mean rank and was thus perceived as 

the top-priority strategy followed by strong procurement 

planning (S1; 2.09), support for private sector involvement 

(S4; 2.98), strengthened monitoring and regulation (S3; 

3.83) and promotion of Integrated Plants Nutrients 

Management System (IPNS; S5; 4.85) (Figure 5). The 

Friedman test confirmed highly significant differences (χ² 

= 211.92, df = 4, p < 2.2e-16) in the median rankings of 

these strategies while Kendall’s W of 0.80 indicated strong 

agreement among respondents (Table 3). The post-hoc 

Nemenyi test was employed to perform pairwise 

comparisons between the strategies, following the 

Friedman test. The results revealed significant differences 

across most strategy pairs, highlighting distinct preferences 

among respondents. Specifically, distribution based on 

farmers’ identification (S2), was significantly different 

from all other strategies, with p-values ranging from 

0.0102 to < 3.9e-14, indicating that S2 was perceived as 

notably more important than S1 (Strong procurement 

plan), S4 (Support from private sector), S3 (Strengthened 

regulation) and S5 (Promote IPNS) (Figure 7). 

Additionally, S1 was also significantly distinct from S5, 

with p-value of 3.9e-14, emphasizing a clear differentiation 

in how these strategies were prioritized. Furthermore, S3 

and S4 were also significantly different from one another, 

with p-values 0.0175 and 0.0021, respectively, suggesting 

that respondents viewed these strategies as distinct in terms 

of their relevance and importance. These pairwise 

comparisons underscore that while there is general 

agreement on the overall rankings, specific strategies are 

sharply differentiated in their perceived priority. 

 

Discussions 

 

The findings of this study reveal that fertilizer 

distribution in the study areas is characterized by spatial 

inequity, temporal inconsistencies and nutrient imbalance. 

It indicates that the current fertilizer allocation system does 

not fully align with local demand conditions and crop 

requirements. The spatial and temporal distribution 

patterns of subsidized chemical fertilizers in Nepal showed 

both structural strengths and systemic inefficiencies within 

the national fertilizer supply framework. 

 

Table 3. Assigned codes, Friedman, Kendall’s W and Post-hoc Nemenyi tests for challenges and strategies. 

A. Assigned code for Variables 

CC Description of variables CS Description of variables 

C1 Insufficient quantity S1 Strong procurement Plan 

C2 Poor quality S2 Distribution based on farmers identification 

C3 Unavailability during cropping time S3 Strengthened regulation and monitoring 

C4 Weak Regulation S4 Support for private sectors involvement 

C5 High Transportation cost S5 Promote IPNS 

B. Friedman and Kendall’s W tests of challenges and strategies 

Test statistics for challenges  Value Test statistics for strategies Value 

Friedman χ² (df = 4)  214.76 Friedman χ² (df = 4) 211.92 

p-value  <2.2e-16 p-value <2.2e-16 

Kendall’s W (χ² = 3.16, p = 1.00)  0.0099 Kendall’s W 0.80 
CC: Code for Challenges, CS: Codes for strategies 

 

 
Figure 5. Average Ranking Scores (ARS): A) Challenges, B) Strategies 
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Figure 6. Nemenyi post hoc p-value heatmap for challenges 

C1-C5.  
This figure shows a lower-triangular heatmap of Nemenyi post hoc 

pairwise comparisons among challenges C1-C5, with color intensity 
representing -log10(p) on a green scale, where darker cells indicate smaller 

p-values and thus stronger evidence of differences between challenges. 

Each populated cell contains the corresponding p-value and asterisk marks 
statistically significant contrasts (typically p< 0.05). 

Figure 7. Nemenyi post hoc p-value heatmap for strategies 

S1-S5.  
This figure shows heatmap that visualizes pairwise p-values from post-hoc 

Nemenyi test comparing five strategies (S1-S5) after a significant 
Friedman test result. Dark blue cells indicate small p-values (strong 

evidence of perceived difference), while white cells show larger p-values 

(no significant difference). Asterisks (*) mark statistically significant 
difference at α = 0.05. 

 

The markedly higher allocation of Urea and DAP in 

Lumbini province compared to Gandaki Province and 

Terai regions compared to Hilly regions (Figure 3), shows 

the strong influence of physiography, agricultural potential 

and market access on fertilizer distribution. The flat, fertile 

plain land and proximity to major import entry points along 

the India-Nepal border appear to facilitate timely supply 

and higher volumes while hilly regions continue to face 

logistical and topographical constraints that limits both 

access and use. These findings shows that fertilizer use in 

Nepal in heavily concentrated in Terai belt, whereas the hill 

regions lag to transport costs, limited road connectivity and 

smaller farm sizes (Takeshima et al., 2016). Such spatial 

disparities were also observed in other South Asian and 

Sub-Saharan African counties where terrain, market access 

and infrastructure influenced input distribution and 

adoption (Aryal et al., 2021; Cedrez et al., 2020; Reza et 

al., 2019). In case of Nepal, the country’s heavy reliance 

on imported fertilizers further amplifies spatial inequities, 

as supply disruptions at border points or delays in 

procurement cascade unevenly across the province 

(Gautam, Gaihre, et al., 2022). Furthermore, spatial 

heterogeneity in fertilizer use is influenced by soil 

properties and cropping patterns (Mathenge et al., 2024). 

The current quota-based allocation system, although 

administratively structured, appears insufficiently adaptive 

to regional differences in cropping intensity, agro-ecology 

and population density. Addressing these spatial inequities 

will require a more data-driven allocation formula that 

accounts for terrain difficulty, crop demand and logistical 

feasibility.  

Delays in federal allocation and logistical bottlenecks 

at provincial depots have often led to temporal mismatches 

between supply and peak demand (IFDC, 2022; Panta, 

2018). Such mismatches were particularly evident in this 

study, where Urea distribution peaked in months 

corresponding to land preparation and planting (M1-M2, 

M10-M11) of staple crops of Nepal, while DAP 

availability lagged the ideal crop establishment phase in 

several localities (Figure 4). These findings support 

previous studies, illustrating that timing of fertilizer supply 

critically shapes farmers’ adoption behavior and 

productivity outcomes(Khanal et al., 2022; Takeshima & 

Nkonya, 2014; Vista et al., 2022). The effectiveness of this 

supply system can be evaluated not only by alignment of 

delivery with crop calendars but also by adequacy of 

supply quantities relative to actual demand (Khadka et al., 

2025; Thapa et al., 2023). The recurring shortfalls and 

surpluses across districts reflect challenges in quota 

determination, which remains largely based on 

historical/outdated data rather than demand driven data 

(Upadhyay et al., 2019). The unevenness in supply of 

fertilizer can exacerbate inefficiencies and may incentivize 

informal fertilizer movement across administrative 

boundaries(IFDC, 2022).  

From a policy perspective, the observed spatial 

disparities also reflect the broader regional inequalities in 

agricultural infrastructure, market connectivity and 

institutional capacity (Bista et al., 2016; Gautam, 

Choudhary, et al., 2022; Shrestha, 2010; Vista et al., 2022). 

The dominance of Terai region in fertilizer aligns with the 

region’s higher population density, mechanization level 

and integration into national transportation networks. 

Conversely, hilly and inner-Terai districts continue to face 

accessibility barriers and limited private sector 

participation, leading to delayed supply and 

underutilization(Thapa et al., 2023). Studies have shown 

that integrating private distributors into fertilizer supply 

chain could enhance timeliness and reduce leakages 

(IFDC, 2022; Shrestha, 2010; Thapa et al., 2023). 

Furthermore, the synchronization of fertilizer delivery with 

crop nutrient requirements is fundamental for improving 

nutrient use efficiency and reducing environmental losses 

(Khanal et al., 2022; Pandit et al., 2025). Empirical 

evidence suggests that nitrogen mismanagement due to 

delayed urea availability can lead to both yield reductions 

and higher nitrous oxide emissions (Srivastava et al., 

2025). In this context, aligning fertilizer logistics with site-
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specific agronomic calendars and weather conditions may 

represent and important reform avenue for Nepal’s 

chemical fertilizer distribution policy(Pandit et al., 2025). 

Strengthening the coordination among federal, provincial 

and local committees remains critical for improving both 

spatial equity and temporal precision in fertilizer 

distribution, thereby enhancing national food resilience. 

This observed imbalance between nitrogenous and 

phosphatic fertilizer use, aligns with broader patterns 

observed in South Asia. In this context, Aryal et al., (2021) 

found excessive nitrogen (N) fertilizer use among 2528 

households across the Indo-Gangetic plains of India, Nepal 

and Bangladesh, leading to environmental risks such as soil 

acidification and runoff. Similarly, Gautam et al., (2022) 

found greater Urea consumption (84 Mt) compared to DAP 

(64.1Mt) among cooperatives in Nepal. Hoque et al., 

(2022) found that watermelon farmers in Southern 

Bangladesh applied urea at 72.5 % above the 

recommended rate. The preference of Urea over DAP are 

affected by several social and economic factors as well. 

Fertilizer subsidies, households’ income and market 

accessibility strongly influence fertilizer selection, often 

resulting in disproportionate reliance on Urea (Alfa & 

Tsado, 2022; Nasrin et al., 2019; Puntsagdorj et al., 2021). 

Moreover, households’ awareness, extension services and 

access to information significantly modulate fertilizer 

application practices (Etissa et al., 2013; Gars et al., 2025; 

Raut & Sitaula, 2012). Policy interventions targeting 

subsidy design, fertilizer accessibility and farmers 

awareness are necessary for promoting balanced nutrients 

management practices. This disproportionate use of Urea 

relative to DAP observed in this study underscores the 

ongoing challenge of achieving balanced nutrient 

management in agriculture sector of Nepal. Excessive 

nitrogen application without corresponding phosphorous 

supplementation can reduce nutrient use efficiency and 

impair soil health. In this context, the policy interventions 

should aim to rationalize fertilizer subsidies, promote 

awareness and Integrated Plants Nutrients Management 

System (IPNS).The perceived prioritization of insufficient 

quantity (C1) and unavailability during the cropping time 

(C3) as the most severe challenges (Figure 5), aligns with 

widespread evidence from subsidized fertilizer in 

developing countries, where supply shortages and seasonal 

delays consistently undermine agricultural productivity 

and food security(Febrianto & Lathiefah, 2025; Jamil et al., 

2023; Purnamasari et al., 2024). Similar stakeholders’ 

assessment in Indonesia, Tanzania and Nepal have 

identified stockouts and untimely delivery as primary 

bottlenecks, often exacerbated by mismatches between 

allocated quotas and actual farmers demand, leading to 

reliance on costly non-subsidized inputs(Alhassan et al., 

2020; Aloyce et al., 2014; Raut & Sitaula, 2012). In Ghana 

and Tanzania, delayed distribution during planting season 

has been shown to reduce maize yields forcing farmers to 

plant without adequate fertilization (Ariga et al., 2019), 

showing the high perceived severity of C3 as revealed by 

this study. Thes patterns underscore that supply side 

failures in chemical fertilizer distribution create yield gaps 

far exceeding those from quality issues (C2), confirmed by 

the significant Friedman test result and strong Kendall’s W 

agreement. In a similar context, the study by Khadka et al, 

(2025) in Eastern Nepal claimed that improving the 

fertilizer accessibility plays significant roles in increasing 

agricultural productivity. 

Respondents’ top ranking of farmer-led identification 

for distribution of chemical fertilizer (S2) (Figure 5), 

reflects a demand for greater equity and transparency in 

beneficiary targeting, which is a recurring recommendation 

across South Asian and African contexts where opaque 

allocation fuels diversion and elite capture (Jamil et al., 

2023; Reddy et al., 2024; Yamada & Ouedraogo, 2022). In 

Indonesia, farmers identity card is emphasized for effective 

chemical fertilizer distribution, supporting S2 priorities 

over more top-down approaches like IPNS promotion (S5). 

However, they are facing some data related problems in 

distribution of fertilizer through farmers’ card system 

(Wahyudi et al., 2021). To address the prioritized 

challenges of insufficient quantity (C1) and unavailability 

during cropping time (C3), policy makers should 

immediately implement farmers identity card based 

chemical fertilizer distribution (S2), strong procurement 

planning through accurate ago-ecological demand 

forecasting, digital inventory tracking and bulk tendering 

ahead of planting seasons (Bista et al., 2016; Kishore et al., 

2021b; Shrestha, 2010; Wahyudi et al., 2021). 

Concurrently, hybrid public-private partnership model 

(S4) should be adopted to incentivize dealer investments in 

last-mile storage and transport to mitigate transportation 

costs (C5), paired with strengthened monitoring system 

(S3) using blockchain technology for real-time audits to 

curb diversion, as demonstrated by Indonesia and Tanzania 

(Aloyce et al., 2014; Jamil et al., 2023). To tackle, 

insufficient supply of chemical fertilizer (C1), Nepal 

should adopt some innovative strategies. For example, 

blending urea with slow -release nitrogen was found to 

mitigate ammonia volatilization and nitrogen use 

efficiency in dryland maize (Guo et al., 2021). Similarly, 

combined nitrogen and phosphorous fertilization along 

with supplementary irrigation was reported to significantly 

improve barley yield in the Tigray region of Northern 

Ethiopia (Mengistu & Abera, 2014). The application of 

nano Urea and nano DAP improves the growth, yield and 

nutrient uptake of transplanted rice (Reddy et al., 2024). 

Farmers friendly subsidy scheme should be adopted to 

increase agriculture production and maintain food security 

(Aktar et al., 2024). 

 

Conclusion 

 

This study evaluates whether the distribution of 

subsidized chemical fertilizers in Nepal ensures spatial 

equity and temporal alignment with crop demand, 

providing a system-level assessment of distribution 

performance. Spatial analysis showed that the supply of 

fertilizer is concentrated in more accessible and 

agriculturally intensive Terai regions, while relatively 

lower allocation in hilly areas, which reflects persistent 

logistical and institutional constraints. The temporal 

analysis further shows that, although fertilizer distribution 

broadly follows cropping seasons, variations in timing, 

particularly for phosphatic fertilizers (DAP) showed 

misalignment with critical crop nutrient requirements. The 

dominance of nitrogen-based fertilizers over phosphatic 

fertilizers highlights an imbalance in nutrient supply, 

which has implications for long-term soil fertility and 
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sustainable agricultural production. Stakeholders’ 

responses confirm that insufficient quantity and untimely 

availability are key constraints, reinforcing the evidence of 

spatial and temporal inefficiencies in the distribution 

system. 

From a policy perspective, the results underscore the 

need to shift from a quota-based allocation mechanism 

toward a more demand-responsive and context-specific 

distribution approach. Incorporating crop-specific nutrient 

requirements, improving coordination across 

administrative levels, and strengthening last-mile delivery 

systems are essential to enhance both spatial equity and 

temporal alignment of fertilizer supply. Promotion of 

balanced fertilizer use through improved subsidy design 

and extension services is critical for sustainable 

productivity. Future research should focus on integrating 

farm-level demand data with distribution systems to 

quantify the mismatch between supply and actual fertilizer 

use and to evaluate the impact of distribution inefficiencies 

on crop productivity and farmer welfare. 
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