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[bookmark: _Toc169187528]ABSTRACT
Evaluating and providing evidence for Nigeria’s Agricultural budgetary provision and the performance of crops given the allocated budget is imperative. This study examined the budgetary provision for agriculture and output performance of selected crops in Nigeria (2000-2024). It relied on secondary data obtained from the Central Bank of Nigeria (CBN) Annual Bulletin and Food and Agriculture Organization Corporate Statistical (FAOSTAT) Database. To compute the annual compound growth rates of output of selected crops (Rice, cassava, and Yam) exponential equations in time were fitted to these data. In confirming the acceleration, deceleration and stagnation in growths, quadratic equations in time variables were fitted to the output data. The actual performance of rice, yam, and cassava was evaluated using descriptive statistics by comparing their average outputs to the average budgetary allocation from 2000-2024. To estimate the correlation between budgetary expenditure and the output of the selected crops. Correlation analysis was estimated to quantify the strength and direction of the relationship between budgetary expenditure and the selected crop outputs.  The result showed that rice output increased at annual rate of 2.53% but at a decelerating rate. Both yam and cassava experienced negative annual growth rates, with yam at -1.49% and cassava at -2.66%. The study confirmed statistical significant deceleration in rice and cassava output variables and stagnation in the output of yam. There was a positive correlation between budgetary expenditure and rice output, but negative correlations for yam and cassava. The low performance in the crops indicates budgetary allocation does not effectively result in higher crop yield. The result indicated that despite budgetary expenditure, the selected crops reflect inconsistencies in funding or lack of complementary investments. This implies that increases in budgetary allocations were associated with increases in rice output but decreases in yam and cassava outputs. The study recommended that a thorough review of the budget allocation processes should be conducted to identify inefficiencies and ensure equitable distribution of resources among all crops thereby optimizing the allocation which could enhance the performance of crops.
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The agricultural sector plays a strategic role in both economic development and employment (Ngadi et al., 2023). Agriculture plays a major role in poverty reduction, improvement of livelihoods and well-being in Sub-Saharan Africa (SSA) as it provides source of jobs, incomes and food, and also a significant contribution food security in this region, particularly in rural areas (Yeboah & Jayne, 2018 and Workneh, 2020). According to the Food and Agricultural Organization (FAO), agriculture contributed about 15% to GDP in 2016, employing over half of the labor force in the countries of the SSA and also essential to achieving sustainable goals (FAO, 2016).
However, there has been a systematic neglect of the sector at both national and state levels since the discovery of crude oil in Nigeria in the 1960s. Agriculture has been a major source of livelihood in most rural Nigerian society (International fund for Agricultural Development (IFAD), 2013); hence, neglect of the agricultural sector has opened the way for increased rural poverty, rural-urban migration, hunger and crimes (Iruo et. al., 2010). 
Nevertheless, part of the effort by the government to sustain the country’s agricultural sector is evidenced by its various allocations to the sector in terms of lending and budgetary provisions. Budgetary provisions are often made for specific programmes or projects in agriculture, under numerous sub-sectors mainly; crops, livestock, fisheries, and forestry (Central Bank Nigeria (CBN), 2003). These allocations which are normally specified in the government budget are often expended either on physical structures, grants, and other inputs distributed to farmers or funding to agencies that perform agriculture-related services.  
A budget which is a financial plan of action provides details of projected cash allocations and disbursement within a stated period of time, and becomes a critical element for effective management decisions (Petershie, 2008). Budgetary allocation is the finances allocated to plan for growth and development of a sector. Budgetary analysis is thus an important tool that helps to promote the economic assessment of all sectors of the economy including the agricultural sector, and it is useful for planning and management at the farm level (Abang, et al., 2008). 
Government budgetary allocations make capital available for agricultural production by helping to secure inputs, technology and management, hence promoting increased agricultural production. Government contributions to the agricultural sector therefore enable capital investments that help in the development and growth of the sector (Douillet & Grandval, 2011). For instance, such allocations can enable increased land size and improvement, as well as increased research in agriculture; hence, budgetary allocations thus have both direct and indirect effects on the production level of food and raw materials, and consequently affect the standards of living of the people. In other words, lending and budgetary allocations to the agricultural sector should be increased by the government to help improve the performance of the country’s economy (Uzomba et. al., 2012). This will also promote both local and foreign investments, and agricultural productivity, hence helping to solve economic and food security challenges in the country. 
Issues of neglect of the agricultural sector characterized by instability in government allocations and insufficient capital to the agricultural sector, as well as inconsistent agricultural policies have received lots of debate since the discovery of oil and gas in Nigeria. Capital may perhaps not be a problem if adequate funding is made available for agricultural production by the government. Also, allocations to different economic sectors including the agricultural sub-sectors (crops, livestock, fisheries, and forestry) are sometimes not released on time, and in some cases diverted, and the programmes they were meant for therefore suffer serious neglect and delay. 
[bookmark: _Toc155787019][bookmark: _Toc156187427]Despite ensuring food security and economic stability in the agricultural sector, there remains a persistent challenge in achieving the promised impact of increased budgetary provisions on crop performance. However, the issue is compounded by the fact that, eighteen years down the line, Nigeria is yet to meet up in terms of commitment of resources to the agricultural sector (Izuaka, 2021). Despite the challenges the agricultural sector encounters due to inefficient implementation, budgetary allocation stands out as a key component affecting the sector’s growth. The disparity between the expected positive effects of well-funded agricultural sectors and the tangible results in crop performance shows the need for a comprehensive investigation into budgetary provisions/allocations in improving crop yields and overall sectoral growth. In line with the above observations, this study further analyzed the historical trends and growth rates of output of selected crops such as rice, cassava, and yam over the period 2000-2024, estimated the acceleration, deceleration, and stagnation in output of selected crop for the same period, assessed the actual performance of the selected crops vis-a-vis factors such as yield during the said period and estimated the correlation between the budgetary provisions allocated to the agricultural sector and the observed output performance of the selected crops.
[bookmark: _Toc169187556][bookmark: _Toc156187453]Material and methods
The area of study for this project is Nigeria which is located on the west of Africa and share borders with the Gulf of Guinea in the south, the Republic of Benin in the west, Chad and Cameroon in the east and Niger in the North. Nigeria has a total area of  923,768 km² (356,669 square miles), with land area of 910,768 km² (351,648 square miles) and water area of 13,000 km² (5,019 square miles). Nigeria comprises of 36 states that are grouped into six geopolitical zone. Nigeria is extremely rich in resources such as petroleum and gas, coal, iron, limestone and several minerals. Nigeria has  the potential of supporting a heavy population of livestock, has 78.5 million hectares of agricultural land of which 36.5 million hectares is arable land and 0.29 million hectares is equipped for irrigation as at 2008 (FAOSTAT, 2010). 
Data used for this study were secondary data and were obtained from multiple sources such as Central bank of Nigeria(CBN) annual bulletin, Food and Agriculture Organization Corporate Statistical (FAOSTAT) Database and National Bureau Statistics(NBS). This is to limit variation among available data set.
[bookmark: _Toc169187559]Data analysis
Data collected for this study were analyzed using different statistical tools and methods. The annual compound growth rates of output of the selected crops (Rice, cassava and Yam) was computed by fitting exponential equations in time to these data as follows:
Q= Aebt             ………………….						 1
Which when linearized in logarithm:
logQ= a + bt      ………………                                                                       2
Where
- Q = Sum of output value for rice, cassava and yam in metric tonnes.
- t = the time trend (variable), 
- a and b = the regression parameters to be estimated.
The annual compound growth rate (r) in output of selected crops (rice, cassava and Yam) is expressed as follows:
r= (eb -1) x 100   ………………..	 					 3
 		        1
Where 
- e = Euler’s exponential
Constant (2.71828)
To confirm the acceleration, deceleration or stagnation in output of selected crop (Yam, cassava, Rice) in Nigeria from 2000 to 2024, quadratic equation in time variables were fitted to these data as follows:
Log Q = a + bt+ct2  ……………	    					4
In the above specification, the linear and quadratic time terms gave the circular path in the dependent Variables (Q). The quadratic time t2 allows the possibility of acceleration, deceleration or stagnation in growth during the period of study. Significant positive value of the coefficient of t2 confirms significant acceleration in growth, significant negative value of  t2 confirms significant deceleration while non-significance of the coefficient of t2  confirms Stagnation.
Descriptive statistics was used to assess the Actual Performance of the Selected Crops (the collected data on the performance of selected crops |e.g., rice, cassava, yam|) during the said period, while in order to estimate the correlation between Budgetary Provisions and Crop Performance, the Pearson correlation coefficients was employed to know the relationship between budgetary provision and crop performance.
r =       …………………….			5
x =budgetary Expenditure 
n = number of years 
y1 = output of rice 
y2 = output of yam 
y3 = output of cassava  
[bookmark: _Toc169187561][bookmark: _Toc169187562]Result and discussion
Estimated Trend Equation for Output and Growth Rate
[bookmark: _Toc169187197]Table 1a: Estimation of trend analysis for product output
	Independent Variables/Periods
	a
	b
	r2
	F

	Rice
	9.490
(156.401)
	0.025
(2.019)***
	0.609
	32.755

	Yam 
	11.626
(181.815)
	-0.015
(-3.199)***
	0.328
	10.232

	Cassava
	11.735
(154.182)
	-0.027
(-4.941)***
	0.538
	24.414


Source: Computed from FAOSTAT data 2025
t-ratios are in parenthesis
 *** significant at 1%
The result shows the estimated trend analysis for output of rice, yam, and cassava. The coefficient of the time trend is positive and significant in the case of output of rice indicating increase in the output of rice during the period 2000-2024. The coefficient of the time trend is negative and significant at 1% for both yam and cassava, which implies a decrease in output of yam and cassava. 
[bookmark: _Toc169187198]Table 1b: Compound growth rate in Output of Rice, Yam and Cassava in Nigeria (2000-2024)
	PERIOD
	PRODUCT
	OUTPUT

	2000-2023
	Rice
	2.53
(104.69)***

	2000-2023
	Yam
	-1.49
(-46.609)***

	2000-2023
	Cassava
	-2.66
(-106.528)***


Source: Computed from FAOSTAT data 2025
t-ratios are in parenthesis
 *** significant at 1%
The compound growth rate shows the annual growth throughout the given period (2000-2024). For Rice, the output increased at annual rate of 2.53%. Both yam and cassava experienced negative annual growth rates, with yam at -1.49% and cassava at -2.66%. This suggest that rice has been increasing  over the period while yam and cassava has been declining over the period. This shows that there is no significant growth relationship between budgetary expenditure and Output of the crops. Oserei et al., (2022) found that budgetary allocations to agricultural sector in Nigeria over the years has been very low and do not have significant effect on crop output. This supports the findings from this study. 
[bookmark: _Toc169187564]Estimation and confirmation of acceleration, deceleration and stagnation in output of the selected Crops (Yam, Cassava and Rice).
[bookmark: _Toc169187199]Table 2: Estimated quadratic Equations in time variable for Rice, Yam and Cassava Output in Nigeria-(2000-2024)
	Independent Variables
	
a
	
b
	
c
	
r2
	
F

	Rice
	9.349
(103.934)
	0.059
(3.427)
	-0.001
(-2.019) * 
	0.676
	20.817

	Yam
	11.602
(111.792)
	-0.009
(-0.462)
	0.000
(-0.295)
	0.331
	4.937

	Cassava
	11.474
(116.524)
	-0.035
(1.858)
	-0.003
(-3.408) *** 
	0.707
	24.181


Source: Computed from FAOSTAT data 2025
t-ratios are in parenthesis
 * significant at 10%   *** significant at 1%  
Significant negative values of the coefficient of t2 in output of rice and cassava confirmed statistical significant deceleration in these variables. This findings further explains the result obtained earlier that though output of rice increase in some years, it increased at a decelerating rate. It also indicate that though output of cassava reduced, it continues to decelerate. The non-significant of the coefficient of t2 in output of yam confirmed stagnation in the variable. The deceleration and stagnation in this study suggest that despite budgetary expenditure the deceleration in rice and cassava, and stagnation in yam  might reflect inconsistencies in funding or lack of complementary investments, underscoring the need for a holistic approach to budgetary expenditure. Kilic et al. (2021), obtained Increased government expenditure led to significant improvements in crop yields when funds were directed towards improving irrigation, providing quality seeds, and training farmer. The significant negative values of cassava and rice in this study could suggest a lack of such targeted interventions, highlighting the need for focused spending to achieve desired outcomes.
[bookmark: _Toc169187565]Output Performance of Selected Crops
This objective evaluated the performance of rice, yam, and cassava by analyzing their average outputs and performance ratios from 2000 to 2024.
[bookmark: _Toc169187200]Table 3a: Descriptive Statistics of Crop Output
	 
	Mean
	Standard Deviation
	N

	Aggregate Expenditure
	6576957.30
	6236032.23
	24

	Output
	
	
	

	Rice
	18345.435
	4075.5303
	24

	Yam
	95020.783
	16797.6790
	24

	Cassava
	92507.565
	21715.2480
	24


Source: Computed from FAOSTAT data 2025
[bookmark: _Toc169187201]Table 3b: Analysis of Crop Performance
	CROP
	RICE
(a)
	YAM
(b)
	CASSAVA
(c)
	Average Aggregate Output (rice, maize, cassava) (d)
	Average aggregate budgetary expenditure (e)

	Period
	2000-2024
	2000-2024
	2000-2024
	
	

	Average Output
	18345.43
	95020.78
	92507.57
	205873.7826
	6576957.304

	Performance Ratio/Index 
	0.089
	0.46
	0.45
	
	

	Rank
	3RD
	1ST
	2ND
	
	

	Overall Product Performance
	0.031

	
	


Source: Computed from FAOSTAT data 2025
From the table above the overall performance of the selected crops (Rice, Yam, and Cassava) was analyzed by comparing their average outputs to the average budgetary allocations from 2000 to 2024. The overall product performance index is 0.031, indicating the aggregated performance across all three crops. This indicates a poor overall performance relative to the substantial budgetary expenditures. Average Aggregate output of 205,873.78 units and Average Aggregate Budgetary Expenditure of 6,576,957.30 units. 
A very low value (0.031), indicating that for the substantial average budgetary allocation of 6,576,957.30 units, the combined average output of all crops was only 205,873.78 units. This indicates a poor performance comparing to the actual expenditure allocated for the crops. This low index points to inefficiencies in how the budget is utilized across all crops. 
The low performance index indicates or suggests that the funds allocated are not effectively translating into higher crop outputs. This suggests a need to evaluate how budgetary provisions are being used and to identify and address any underlying inefficiencies or mismanagement. This disparity between budgetary allocation and output indicates that, on average, the significant amount of funds allocated did not translate into proportionate increases in crop productivity. These points to inefficiencies or issues in the allocation or utilization of the budget.
[bookmark: _Toc169187566]Individual Crop Performance
The individual performance of each crop was analyzed individually to understand their relative productivity and efficiency as indicated below.
[bookmark: _Toc169187202]Table 3c: Summary of Individual Crop performance 
	Crop
	Average Output
	Performance Ratio
	Rank

	Yam
	95,020.78
	0.46
	1st

	Cassva
	92,020.78
	0.45
	 2nd

	Rice
	18,345.43
	0.089
	 3rd


Source: Computed from FAOSTAT data 2025
For Rice, the average output which is 18,345.43 units and performance ratio which is 0. 089. Despite receiving budgetary allocations, Rice had the lowest average output and performance ratio. This indicates significant inefficiencies or challenges specific to Rice cultivation, such as inadequate farming techniques, poor soil quality, or other limiting factors.
For Yam, Average output is 95,020.78 units and performance ratio is 0.46. Yam performed the best among the three crops, with the highest average output and performance ratio. This suggests that Yam cultivation is relatively more efficient in converting budgetary allocations into crop outputs, although there is still room for improvement. However, the performance could still be considered suboptimal given the high expenditure.
For Cassava, Average output is 92,507.57 units and performance ratio is 0.45. Cassava had a performance ratio slightly lower than Yam but much higher than Rice.  However, like Yam, it could benefit from further improvements to maximize the return on budgetary investments.
Yam has the highest average output and performance ratio, followed closely by cassava. Rice, despite the positive impact of budgetary provisions and positive relationship with budgetary allocations, lags significantly in both output and performance ratio. The low performance index for rice suggests other factors may be limiting its productivity, such as soil quality, climate conditions, or farming practices.
The ranking (1st, 2nd & 3rd) indicates that Yam performed better than Cassava, and Cassava performed better than Rice in terms of total output generated per unit of budgetary allocation. The poor performance suggests a need for a detailed review of budget allocation efficiency and although Yam and cassava, despite performing better than rice, still require improvements to maximize return on budgetary investments.
Correlation between Budgetary Provisions and Crop Performance
Correlation Analysis between Budgetary Provisions and Crop Performance using Pearson correlation coefficients shows relationship between budgetary provision and crop performance. This correlation analysis was conducted to quantify the strength and direction of the relationship between aggregate budgetary expenditure and crop outputs.
[bookmark: _Toc169187203]Table 4a: Correlation Table (Relationship between Budgetary Provisions and Crop Performance)
	 
	Aggregate expenditure
	Rice
	Yam
	cassava

	Aggregate Expenditure
	Pearson Correlation
	1
	
	
	

	
	Sig. (2-tailed)
	
	
	
	

	
	N
	23
	
	
	

	Rice
	Pearson Correlation
	0.511*
	1
	
	

	
	Sig. (2-tailed)
	0.013
	
	
	

	
	N
	23
	23
	
	

	Yam
	Pearson Correlation
	-0.474*
	-0.348
	1
	

	
	Sig. (2-tailed)
	0.022
	0.104
	
	

	
	N
	23
	23
	23
	

	Cassava
	Pearson Correlation
	-0.740**
	-0.352
	0.801**
	1

	
	Sig. (2-tailed)
	0.000
	0.099
	0.000
	

	
	N
	24
	24
	24
	24


Source: Computed from FAOSTAT data 2025
[bookmark: _Toc169187204]Table 4b: Extension of table 4a (Relationship between Budgetary Provisions and Crop Performance)
	
	Aggregate Expenditure
	Rice
	Yam
	Cassava

	Aggregate Expenditure
	1
	
	
	

	Rice
	0.511*
	1
	
	

	Sig. (2-tailed)
	0.013
	
	
	

	Yam
	-0.474*
	-0.348
	1
	

	Sig. (2-tailed)
	0.022
	0.104
	
	

	Cassava
	-0.740**
	-0.352
	0.801**
	1


Source: Computed from FAOSTAT data 2025
**Significant at 5% level; *Significant at 1% level
Table 4c: Summary of the correlation analysis result
	Variables
	Pearson Correlation
	Significant level

	Aggregate Expenditure & Rice
	0.511
	5%

	Aggregate Expenditure & Yam
	-0.474
	5%

	Aggregate Expenditure & Cassava
	-0.740
	1%


Source: Computed from FAOSTAT data 2025
Relationship between Aggregate Expenditure and Rice Output
From the result obtained as shown in the table 4c, Pearson Correlation is 0.511 with Significance  at the 5% level and a P-value of 0.013. It indicates that there is a moderate positive correlation between aggregate expenditure and rice output. This implies that increases in budgetary allocations are associated with increases in rice output. For instance, a correlation of 0.511 suggests that a 100% increase in budgetary allocation would lead to a 51.1% increase in rice output.
Relationship between Aggregate Expenditure and Yam Output
The table shows that Pearson Correlation is -0.474 with significance of at the 5% level and a P-value of 0.022. There is a moderate negative correlation between aggregate expenditure and yam output. This implies that increases in budgetary allocations are associated with decreases in yam output. For example, a correlation of -0.474 suggests that a 100% increase in budgetary allocation would result in a 47.4% decrease in yam output.

Relationship between Aggregate Expenditure and Cassava Output
A Pearson Correlation -0.740 coefficient was obtained from the correlation analysis between aggregate expenditure and cassava output with Significance at the 1% level. The result suggested that there is a strong negative correlation between aggregate expenditure and cassava output. This indicates a significant inverse relationship, where higher budgetary allocations are associated with lower cassava output. For instance, a correlation of -0.740 suggests that a 100% increase in budgetary allocation would lead to a 74.0% decrease in cassava output. 
For Rice, there is a moderate positive correlation, indicating that increases in budgetary allocations are associated with increases in rice output but at a decelerating rate as observed from previous findings in this study. For Yam, there is a moderate negative correlation, suggesting that increases in budgetary allocations are associated with decreases in yam output. For cassava, there is a strong negative correlation, indicating a significant inverse relationship between budgetary allocations and cassava output. Nhemachena et al. (2020) obtained Positive correlation between increased budgetary allocations and improved crop yields, particularly for staple crops. The decreasing trend in this study, particularly for cassava, suggests that factors other than budgetary allocation (e.g., implementation efficiency, external factors) might be impacting these crops negatively, unlike the positive outcomes observed in the study by Nhemachena et al. Mogues et al. (2019) highlighted that not all agricultural expenditures are equally productive. Investments in research, extension services, and infrastructure showed higher returns. the results obtained in this study, align with the notion that the efficiency and targeted use of budgetary resources are crucial for enhancing crop productivity. 
The positive correlation between aggregate expenditure and rice output indicates that budgetary allocations adjustments are somewhat effective for rice production. This relationship suggests that increasing funding can potentially improve rice yields, aligning with expected outcomes. The negative correlations for yam and cassava are unexpected and concerning, indicating inefficiencies in how budgetary allocations are utilized for these crops. This could be due to several factors which may include: Funds and Resources intended for yam and cassava production might be diverted to other purposes after allocation and disbursement, Ineffective use of funds allocated for yam and cassava could lead to lower outputs, etc.
[bookmark: _Toc169187570]Conclusion
The positive correlation between budgetary allocations and rice output indicates that the funds allocated were somewhat effective in improving rice yields though at a decelerating rate. However, the negative correlations for yam and cassava suggest misappropriation of funds or inefficient use of resources, leading to poor performance for these crops.
On the basis of these findings, budgetary allocations positively impacted rice production but at a decelerating progression, whereas they had negative impacts on yam and cassava, indicating potential inefficiencies, diversion of funds and possible corruption.
[bookmark: _Toc169187571]5.3 Recommendation
1. A thorough review of the budget allocation processes should be conducted to identify inefficiencies and ensure equitable distribution of resources among all crops. Optimizing the allocation could enhance the performance of yam and cassava.
2. Investigating the root causes of negative impacts on yam and cassava is essential, including examining management practices, resource utilization, and potential diversion of funds after disbursement.
3. Implementing robust monitoring and evaluation mechanisms is necessary to ensure that funds are utilized effectively and for their intended purposes. Regularly assessing the impact of budgetary allocations on crop performance will help make necessary adjustments.
4. Investing in research and development is crucial to develop and promote best agricultural practices, particularly for under-performing crops. Focusing on improving farming techniques, soil quality, and pest management will enhance crop yields.
5. Policymakers should design targeted interventions to address inefficiencies in budget utilization. Developing strategies to ensure that budgetary allocations lead to desired increases in crop outputs and overall agricultural productivity is vital.
By addressing these recommendations, it is possible to improve the efficiency of budget utilization, enhance crop productivity, and achieve better agricultural outcomes in Nigeria.
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