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SYNOPSIS 

This study assesses the relative cost-effectiveness of different public agriculture 

expenditures for reducing poverty in Nigeria. Using yield growth and program 

expenditure data from a national agriculture programme and a CGE model of the 

Nigerian economy, we assessed the relative costs of increasing household income 

by 1% by increasing the yield of different crops. The analysis used Oyo and Jigawa 

states in the Southwest and Northwest zones of the country as case studies. Maize 

and rice were found to be the most pro-poor products as a 1 tonne increase in their 

yield led to the largest increases in household income in the 2 states respectively. 

The study indicated that the most pro-poor agriculture product may not be the most 

cost effective. While maize is the most pro-poor in Oyo state, it appears to require 

relatively large funds to achieve poverty reduction. Yam, on the other hand, requires 

lesser funds to achieve a given level of poverty reduction and is therefore more cost- 

effective than Maize in Oyo state. In Jigawa state, the most pro-poor crop - rice - was 

also found to be the most cost-effective. The study also indicated that there appears 

to be a mismatch between expenditure priorities and cost-effective poverty reducing 

ability in the 2 states. The crops which have the highest ability to reduce poverty 

cost-effectively did not receive the largest amount of funds. Given budget 

constraints which public and private institutions are subject to, it would be useful to 

explore possibilities of skewing the allocation of funds to agriculture products which 

give the highest reductions in the poverty rate for every Naira spent. 
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1.0 INTRODUCTION AND OBJECTIVES 

 
With her poverty headcount increasing from 27% (18 million people) in 1980 to 54% 

(69 million people) in 2004, poverty reduction remains a critical challenge for 

Nigeria. Concerted effort is needed if Nigeria is to move decisively towards the target 

of halving poverty by the year 2015. One sector that has a critical role to play in 

poverty reduction in Nigeria is the agriculture sector. Over 40% of the GDP comes 

from the sector and it employs about 60% of the working population. 

However, the agriculture sector has the highest poverty incidence and tackling 

poverty entails tackling agricultural underdevelopment. Consequently, reducing 

poverty in the short-term would require increasing the labour and other incomes 

which farmers obtain from the sector. In the long term, other income increasing 

measures can be considered as there will be more time for households to learn new 

ways of earning income, diversification into processing, the growing service sector, 

etc. 

 
Reducing poverty through agriculture would require funds from both the private 

sector and public sector as the present level of technology, improved varieties, agro- 

chemicals and other inputs use is low. Unfortunately, most farmers are poor and do 

not have the funds to increase the level of inputs and technology used. Obviously, 

the formal private sector and the public sector have to create projects and 

programmes which would make these necessary production factors and inputs 

available. Without these requirements, most farms in the country will continue to be 

subsistent in nature and employ rudimentary production processes which inevitably 

lead to low yields and low incomes. 

 
Although the agriculture sector is very important in improving the welfare of the poor 

and, especially, those in the rural areas, other sectors in the economy play important 
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roles as well. Some of these sectors are actually relied upon by the agriculture sector 

for its growth. Key examples include the roads sub sector (under the ministry of 

works), the health sector and the ministry of science and technology. These 

sectors/ministries improve the lives of people both directly and indirectly by 

improving outcomes in the agriculture sector. Therefore, in addition to the 

agriculture sector, other sectors/government ministries are of importance in 

improving the welfare of people and farmers in particular. 

 
While there are many important sectors/ministries that require funds to improve 

households' quality of life, government and private funds are limited. This 

necessitates that sectors/ministries be prioritized and allocated funds accordingly. It 

is also necessary to ensure that funds are efficiently utilized so as to minimize costs 

and maximize impacts. Following the same logic, there will also be a need for 

prioritization and cost minimization within ministries as each ministry has a fixed 

envelope and many areas where activities are called for. This forms the main focus 

of this study our objective is to prioritize agriculture products by their cost 

effectiveness with respect to poverty reduction. Due to differences in 

programme/project costs by agriculture product, some will be cheaper means of 

reducing poverty compared to others. Specifically, the study will ascertain which 

agriculture products have the least cost for achieving a given level of poverty 

reduction. 

 
As we shall note from the report, the Nigerian government has engaged in several 

programs and projects which typically included technology transfer to farmers. Due 

to the farmers' income constraints, the government often provided funding 

(sometimes in form of loans) for the acquisition of technology and inputs. It is 

important to study the ability of the components of these programs to reduce 

poverty. This will ensure that the most cost effective programs and technologies are 
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enlarged while less successful ones are redesigned. This will lead to the highest 

possible poverty reduction for the funds expended on the programs and the new 

technologies that come with them and ultimately make program expenditures more 

cost-effective. 

 
1.1 Poverty-Growth Linkages 

 
Growth is required for poverty reduction as it is easier to redistribute income and 

create income generating opportunities for the poor from a larger GDP. In fact, 

Bolnick (n.d.), in reviewing the comprehensive work of Dollar and Kraay (2000) 

indicates that “the income of the poor almost always rises (94% of 108 documented 

cases) when per capita income is increasing by at least 2% per annum, and it almost 

never rises when per capita income fails to grow”. While growth is essential for 

poverty reduction, it should be noted that it does not always lead to rapid poverty 

reduction. Two scenarios can serve to illustrate this. In one scenario, a country 

grows at 5% p.a. and reduces the poverty rate by 50% after 5 years. In another 

scenario, the same country can grow at the same 5% p.a. and reduce poverty by 

10% in 5 years. The growth in the first scenario is normally said to be more pro-poor 

because it is more able to reduce poverty. This difference in the poverty outcomes of 

growth results from the sources of growth in the different scenarios. 

 
Using Nigeria as an example, a 5% growth coming primarily from the oil sector would 

have much lesser impact on the poverty level compared to the same 5% which 

comes primarily from the agriculture sector. Where growth comes from sectors that 

most poor people work in (the agriculture sector in Nigeria's case), poverty is 

reduced faster. Even within the agriculture sector, there are crops grown mostly by 

the poorest farmers. Agricultural growth which comes mainly from these crops 
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would reduce poverty faster than that which comes from crops grown mainly by 

better-off farmers. 

 
1.2 Cost-effectiveness 

 
In addition to each sector/agriculture commodity's pro-poorness, another important 

factor in planning agriculture projects and programmes is cost effectiveness. Cost 

effectiveness has been defined as “the achievement of results in the most 

economical way. This approach assesses efficiency by checking whether resources 

are being used to produce any given results at the lowest possible cost” (Black, 

2003). Based on this definition, cost effectiveness is one way of measuring 

efficiency. For the purpose of the study we shall work with this definition and use the 

terms cost-efficiency and cost-effectiveness interchangeably. It is should be noted 

that the economic outcome/result being focused on in the study is poverty reduction. 

We are therefore assessing how to reduce poverty in the most cost-effective way. 

 
According to Black (2003), efficiency or pareto-optimality in the choice of goods to 

produce is achieved when it is not possible to change the set of goods produced 

without making some consumers worse off. In the analysis we are not focusing on 

technical (or allocative) efficiency which aims at producing the maximum (or a given) 

output level with a given (or the least) quantity of output. It seeks to maximize the 

ratio of outputs to inputs. Rather we are conceptually working towards pareto- 

 

 
1
While government policy has several objectives, we assume in this analysis that achieving the poverty 

reduction objective will lead to and/or involve the achievement of some of them. These objectives include 

unemployment reduction, food security and nutrition and export promotion. Furthermore, we follow the new 

thinking in the development community where macro economic improvements are more desirable when they 

lead to poverty reduction i.e. when they are propoor. The issue of reflecting other societal goals in project ranking 

is discussed more in the literature review below. 
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optimality in the choice of goods to invest in and produce by shedding light on their 

ultimate impact on the consumers' poverty level. 

 
As mentioned above, the fact that public funds are limited makes it necessary to 

prioritize agriculture commodities. Commodities which are most pro-poor may not 

be the most cost-effective. For example rice may be very pro-poor but the cost per 

yield for rice programmes may be relatively high. It may cost N10 to increase rice 

yield by 1 tonne while this increase can reduce the national poverty rate by 5%. 

Reducing poverty through rice would then cost N2 for every 1% reduction. Tomato, 

on the other hand, for example may cost N3 to increase yield by 1 tonne while this 

increase would lead to a 3% reduction in poverty. This means that reducing poverty 

through tomato would cost N1 for every 1% reduction in poverty. 

 
Here, we observe that rice is more pro-poor as it reduces poverty by 5% while 

tomato reduces it by 3% for a tonne increase in both. However, it is cheaper (more 

cost-effective) to reduce poverty through tomato. This brings into focus an 

optimization problem where poverty has to be minimized and growth maximized 

subject to a given budget constraint and the costs associated with each commodity. 

Ideally it would have been best to solve such an optimization problem but as no 

government program funds all agriculture products, there would be inadequate 

expenditure data to solve such a problem. An alternative approach is described in 

the methodology section below. 

 
1.3 Poverty in Nigeria 

 
Poverty is defined as living on less than 2/3 of the mean monthly household 

expenditure (Ajakaiye and Adeyeye, 2001). The percentage of people who live 

below this level is termed P0 or poverty headcount index. The poverty level has 
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shown some fluctuation but has been on the rise for most of the past 2 decades. 

Between 1980 and 1985 P0 rose sharply from 27.2% to 46.3%. Fortunately, it 

decreased temporarily by 1992. From 42.7% in 1992, it rose to 65.6% by 1996. Only 

recently in 2004 did it reduce to 54%. 

 
Figure 1: National poverty level 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: NBS (2008), NBS (2007b) and Authors' calculations. 

 

The P0 figures mask a trend in the number of people who are poor. While P0 

decreased slightly from 46.3% to 42.7% between 1985 and 1992 the population of 

poor people increased from 34.7 million to 39.1 million. This raises a limitation to the 

use of P0 as a measure of poverty: P0 may be falling but the absolute number of poor 

people may be rising. 
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Table 1: Poverty indicators overtime 

 
P0 1980 1985 1992 1996 2004 

National 27.2 46.3 42.7 65.6 54.4 

Urban 17.2 37.8 37.5 58.2 43.2 

Rural 28.3 51.4 46 69.3 63.3 

No Education 30.2 51.3 46.4 72.6 68.7 

Primary 21.3 40.6 43.3 54.4 48.7 

Secondary 7.6 27.2 30.2 52 44.3 

Post Secondary 24.3 24.2 25.8 49.2 26.3 

To tal population 65 75 91.5 102.3 126.3 

Total Population in Poverty (millions) 17.7 34.7 39.1 67.1 68.7 

Source: NBS (2008), NBS (2007b) and Authors' calculations. 

 

As is expected, the least educated have always been with the highest proportion of 

poor people. Between 1980 and 2004 the percentage of poor people was highest in 

the 'no education' category. In 1980, 30.2% of those without education were poor 

while 24.3% of those with post secondary education were poor. This indicates the 

role education plays in reducing poverty and is corroborated by other studies in 

Nigeria that point to the positive impacts of education (especially at the primary 

level). The gap between the percentage of poor people in each education category 

further widened after 1980. By 1996, the percentage of uneducated people that 

were poor was 72.6 while the percentage of post-secondary education graduates 

that were poor was 49.2. The detoriation in living standards cut across all levels of 

education so that more educated people became poorer over the years. Still one 

can see the way education acted as a hedge against poverty as the growth in the 

percentage of poor people was lower in the higher education categories. 

 
 
 

 
2
Nwafor (2001) indicates that the returns to education are highest at the primary level in Nigeria as in most 

countries. 
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Table 2: Poverty by socio-economic location 
 
 

 Urban Rural All Nigeria 

Year Non-Poor Poor Non-Poor Poor Poor 

1980 82.8 17.2 71.7 28.3 27.2 

1985 62.2 37.8 48.6 51.4 46.3 

1992 62.5 37.5 54 46 42.7 

1996 41.8 58.2 30.7 69.3 65.6 

2004 56.8 43.2 36.7 63.3 54.4 

Source: NBS (2008). 

 

Poverty was relatively low in the urban areas in 1980 but grew gradually to make 

urban poverty a fact in Nigeria. By 1996, over half of the urban dwellers were poor. 

Comparatively high levels of poverty are new to urban areas. The rural dwellers 

experienced levels of poverty as high as 50% as far back as 1985. During the 

Structural Adjustment Program (SAP) the level of poverty dropped faster in the rural 

areas than the urban areas. This gives support to the argument that SAP was more 

beneficial to the rural dwellers. After this period the growth rate of the poverty level 

was appreciably higher in the rural areas suggesting a turn of events and policies 

more favorable to the urban areas. Over all, between 1980 and 2004 the growth rate 

of the poverty level was higher in the urban areas (151%) compared to the rural 

areas (124%). It is evident that poverty is as much an urban phenomena as it is rural. 
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Table 3: Poverty by occupation 
 
 

Occupation \ Year 1980  1985 1992 1996  2004 

Professional & Technical 17.3  35.6 35.7 51.8  34.2 

Administration 45  25.3 22.3 33.5  45.3 

Clerical & related 10  29.1 34.4 60.1  39.2 

Sales Workers 15  36.6 33.5 56.7  44.2 

Service Industry 21.3  38 38.2 71.4  43 

Agricultural & Forestry 31.5  53.5 47.9 71  67 

Production & Transport 23.2  46.6 40.8 65.8  42.5 

Manufacturing & Processing 12.4  31.7 33.2 49.4  44.2 

Others 1.5  36.8 42.8 61.2  49.1 

Student & Apprentices 15.6  40.5 41.8 52.4  41.6 

All 27.2  46.3 42.7 65.6  54.4 

Source: NBS (2008). 

 

From an occupational point of view, the people who are the poorest are 

agric/forestry workers - whom we may broadly refer to as farmers - and 

administration workers. The least poor are professional and technical workers and 

clerical workers. This may also be taken as evidence of the role of education in 

reducing poverty. Since 1980, farmers have been experiencing poverty more than 

most occupational groups. In the 5 years above, farmers recorded either the highest 

or 2
nd 

highest incidence of poverty. As was the case with poverty trends across 

educational groups, we also note that the poverty rate increased across all 

occupational groups but at different rates. It is worthy of note that farmers have 

relatively experienced poverty more than most occupational categories during the 

1980 2004 period. Indeed, this underscores the need to reduce poverty through the 

agriculture sector. 
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1.4 Poverty by geo-political location 

 
There are 36 states, the federal capital territory (Abuja) and 6 geopolitical zones in 

the country, with each zone having 5-7 states. The zones are Northeast, Northwest, 

North central, South east, Southwest and South south. Jigawa state is in the 

Northwest zone while Oyo state is in the South west zone. As at 2004, there was a 

wide gap between the poverty rates in the northern zones and those in the southern 

zones. While the highest rate in the south was 43% the highest in the north was 72%. 

As table 4 below indicates, this pattern has existed since the 80s. 

 
Between 1980 and 2004, the poverty rates increased in all the zones. However, the 

case in the north is more problematic. This is because, recently, the poverty rates 

decreased in the 1996 2004 period in the southern zones but experienced an 

increase in 2 of the northern zones. This indicates a need to pay more attention to 

the poverty dynamics in the North especially as it still ends up having much higher 

poverty rates than the South. Jigawa and Oyo states, our case studies of interest, 

show an example of this recent trend: the poverty rate in Jigawa state increased 

from 71% in 1996 to 95% in 2004 while that of Oyo decreased from 59% to 24% in 

the same period. 
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Figure 2: Poverty in the different geo-political zones in 2004 

 
Source: Authors 

 

Table 4: Trends in poverty level by zones (1980-2004) 
 

Zone 1980 
 

 
 

 
 

 
 

 

South South 13.2 
 

 
 

 
 

 
 

 

South East 12.9 
 

 
 

 
 

 
 

 

South West 13.4 
 

 
 

 
 

 
 

 

 

  
 

 
 

 
 

 
 

 
 

 

 

  
 

 
 

 
 

 
 

 
 

 

 

  
 

 
 

 
 

 
 

 
 

  

 

      

 
 

 

 

      

 
 

 

Source: NBS (2008, 2005). 
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1.5 Agriculture Production Structure in Nigeria 

 

Nigeria has several agro-ecological zones (AEZs): the humid forest, derived savanna, 

guinea savanna, sudan savanna and the Sahel savanna with each geo-political zone falling 

into more than one agro-ecological zone. The North west and North east zones fall into the 

Sahel, Sudan and Guinea savanna while the Southern zones fall into the derived savanna 

and humid forest zone. The North central zone falls into the Guinea and derived savanna 

zones. 

 
These AEZs determine the kinds of crops that can grow in each geo-political zone. Cereals 

are mostly grown in the north where we have the Sahel, Sudan and Guinea savanna while 

tubers are mostly grown in the south where we have the derived savanna and humid forest. 

As table 5 below indicates, rice, maize, millet and sorghum are mostly grown in the north 

while cassava is mostly grown in the south. Yam appears to be grown as much in the south 

as it is in the north. Sorghum and millet are more or less not grown in the south. This is 

reflected in the land allocation pattern in Oyo and Jigawa state where sorghum, millet and 

rice have little or no land allocated to them but the reverse is the case in Jigawa state. 
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Figure 3: Agro-ecological zones in Nigeria 
 
 

Source: Authors. 
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Table 5: Crop cultivation by geo-political zone 
 

 Zone 

Production distribution SS SW SE NE NW NC Nigeria 

Rice 3.9 4.8 12.6 26.6 12.4 39.8 100 

Maize 9.2 18.3 6.9 21.7 20.8 23.2 100 

Sorghum 0.0 1.0 0.0 34.3 43.4 21.4 100 

Millet 0.0 0.0 0.0 33.4 58.1 8.5 100 

Cassava 20.6 19.9 22.0 5.6 7.4 24.4 100 

Yam 14.6 13.7 18.7 11.7 7.1 34.2 100 

Cowpea 0.8 3.5 0.6 42.7 38.1 14.3 100 

Land Allocation SS SW SE NE NW NC Nigeria 

Rice 3.6 6.3 8.7 30.9 16.6 33.9 100 

Wheat 0.0 0.0 0.0 28.2 71.8 0.0 100 

Maize 8.4 17.5 5.5 26.2 19.2 23.2 100 

Sorghum 0.0 1.4 0.0 24.9 49.6 24.0 100 

Millet 0.0 0.0 0.0 33.4 55.5 11.0 100 

Cassava 21.9 17.2 19.1 7.8 10.9 23.0 100 

Yam 18.0 13.9 18.3 9.7 8.1 32.2 100 

Cowpea 0.5 2.1 0.4 39.0 45.5 12.5 100 

Source: Author's calculations based on NBS (2007a). 

 

Table 6: Land allocation by farmers in 2 Nigerian states 
 

 Oyo state  Jigawa state 

Sorghum 0.00  14.80 

Millet 0.00  34.45 

Rice 0.00  2.58 

Beans 3.04  20.83 

Maize 36.18  1.27 

Cassava 29.31  0.00 

Yam 15.15  0.00 

Vegetables 8.31  2.43 

Other roots and tubers 1.87  0.18 

Other crops 6.14  23.47 

Total 100.00 100.00 

Source: Authors' calculations based on FM AWR (2007). 
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Between 2004 and 2008 the production of the major staples increased by between 

1.1% and 20% per annum. While production and area cultivated have generally 

increased, yields have stagnated in some cases. Cassava, rice and yam yields 

decreased during the period while the yields of millet and sorghum grew by about 

2% per annum. Only maize and beans show impressive yield growth rates of about 

21% and 10% respectively. Thus, there is much scope for increasing yields. This is 

more so when we consider the fact that existing yields are much lower than feasible 

achievable yields (Nwafor, 2011). 

Table 7: Staple crops production in Nigeria 
 

   Average annual change in 
production 

  

2004 
 

2008 
 

in Tonnes 
Percentage 

change 

Cassava 30,668 33,216 637 2.4 

Maize 5,191 9,114 981 15.5 

Rice 2,981 3,370 97 3.1 

Millet 4,233 4,368 34 2.7 

Guinea Corn 4,653 5,218 141 4.3 

Yams 26,261 27,211 237 1.1 

Beans 1,483 2,097 154 20.0 

Source: NBS (2009). 
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Table 8: Area cultivated for staple crops 
 

   
Average annual change in area 

Crops 2004 2008 in hectares Percentage change 

Cassava 2,499.80 2,983.60 121 4.7 

Maize 3,134.66 3,175.92 10 2.9 

Rice 1,389.13 1,680.76 73 5.0 

Millet 3,832.76 3,827.61 -1 0.4 

Guinea Corn /Sorghum 3,952.81 4,113.68 40 1.4 

Yams 2,084.72 2,651.03 142 9.6 

Beans 2,154.72 2,364.89 53 5.0 

Source: NBS (2009). 

 

Table 9: Yield of staple crops 
 

    
 

   

 2004 2008  
 

  
 

  

Cassava 12.3 11.1  
 

 
 

  

Maize 1.7 2.9  
 

 
 

 
 

 
 

 
 

  
 

 
 

  
 

  
 

 
 

  
 

 
 

 

 

 
 

 
 

 
  

 
 

 
 

 
 

 
 

  
 

 
 

 
 

 
 

 
 

  
 

 
 

 

Source: NBS (2009). 

 

 

2.0    JUSTIFICATION FOR THE STUDY 

 
The generic public funding constraint in every economy and in particular the 

competition for agricultural sector budget among subsectors makes it necessary to 

prioritize agriculture commodities. However, in Nigeria, there is considerable 

arbitrariness and lack of systematic approaches in the allocation of funds in 

government programmes. One commonly highlighted example is that of the 
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presidential initiatives where it is unclear how the various budgets were arrived at. 

There is therefore, a need for more analysis, based on available data, on proper 

prioritization of commodities in terms of budgeting. 

 
For many years now, agriculture sector budgeting and resource allocation between 

different subsectors have been done without adequate and reliable evidence about 

cost efficiencies for achieving growth and poverty reduction objectives and targets. 

This study is timely and relevant because of knowledge gaps about the cost- 

effectiveness parameters for government agriculture budgeting and resource 

allocation. The current approach to agriculture sector budgeting is inimical to 

efficient intra-sector resource allocation as it does not ensure optimal returns to the 

use of public funds. 

 

 
3.0    POLICY RELEVANCE 

 
The study is well situated in the global concern for agriculture sector growth 

especially as it relates to achieving the 1
st 
millennium development goal of halving 

the 1990 proportion of people suffering from poverty and hunger (MDG1). Present 

government programs indicate possible crops for agriculture investment but give 

little indication of the costs of choosing the crops as priority crops. There may be 

cheaper product combinations which can achieve MDG1. 

 
A critical component of many government programs and projects is the transfer of 

technology and improved varieties to farmers. Where these technologies are 

focused on products that are relatively more expensive in their ability to reduce 

poverty, resources will consequently be inefficiently utilized. In such cases, further 

multi-disciplinary research on how to make a commodity more cost-effective would 

 

  27 

AIAE RESEARCH PAPER 6 



 
 

 

be needed while technologies associated with more cost-effective products can be 

disseminated more in the interim. 

 
National and international stakeholders are keenly interested in analysis on how 

much funds Africa will need to adequately grow the agriculture sector and achieve 

MDG1. At the same time, national and international funds are limited especially with 

the recent financial crisis and the consequent decrease in global growth rates. In 

Nigeria, there are also country specific sources of funds constraint, the fluctuating 

price of oil, the problems in the Niger delta and others. It is therefore, necessary to 

seek ways to minimize poverty with limited funds. This analysis will assist in 

indicating ways to improve public expenditure management in the form of optimizing 

the use of limited funds for inputs and technology provision among other program 

components. 

 
The study will rank agriculture commodities according to their cost effectiveness in 

reducing poverty in each state. Presently, this information appears not to be 

available or utilized in the planning of agriculture programmes. If available, it would 

be easier for the Planning, Policy Analysis and Statistics (PPAS) department, the 

Federal Department of Agriculture (FDA), the National Food Reserve Agency 

(NFRA) and international organizations involved in planning agriculture sector 

programmes to get a better sense of how they can make the greatest impacts using 

their limited funds. The results will ultimately be useful for the agriculture sector 

Medium Term Sector Strategy (MTSS) where detailed plans are made to achieve 

the targets set out in the 7-point agenda, the Vision 2020 and the 5-point agriculture 

agenda of the federal government. Where funds are allocated based on cost- 

effectiveness and effectively utilized, it is expected that the pace of poverty 

reduction will be faster. 
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4.0 LITERATURE REVIEW 

 
Analysts have long been interested in assessing the welfare impacts of government 

programs and policies on commodities in the agriculture sector. Tweeten (1989) 

analyses how rice policies in Liberia in the 1982 1984 period affected producer and 

consumer surplus as well as the government. This type of analysis makes it possible 

to compare different programs and policies in terms of their net-effects on society. 

Rogers and Tucker (1986) in discussing agricultural planning in Thailand go beyond 

analysis to recommend that the allocation of funds to commodity based programs in 

the agriculture sector should be based on a ranking of commodities in terms of their 

ability to meet national goals. They indicated that one of these goals is the 

improvement in the quality of rural livelihoods as captured by nutrition, household 

income and other indicators. 

 
While analysts have long been interested in ranking commodities for the purpose of 

cost-effective budgeting, many government budget offices have lagged behind in 

executing this approach to budgeting. Akroyd and Smith (2007) and World Bank 

(2008a, 2008b, 2009 and 2010) reviewed public agriculture expenditure in Ghana, 

Kenya, Uganda, Zambia, Vietnam, Nigeria, Argentina, Bulgaria, Egypt, Ethiopia and 

concluded that there was a weak prioritization process as it relates to the allocation 

of budgetary funds in the agriculture sector. 

 
In some cases, the analytical unit which is capable of doing some work in terms of 

ranking commodities makes little input in the budgeting process. In these cases any 

scaling down or scaling up of proposed budgets was done by a committee of senior 

officers in the ministry of agriculture with little analytical support from the technical 

unit (where capacity was available). In these instances, the budgets of 

programs/projects are compared. Typically, there is no comparism of commodity 
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budgets with a view to prioritize commodities. In other cases, the capacity to carry 

out necessary prioritization analysis was weak. It was also observed that many 

agriculture departments simply increase the previous year's budget in each year 

without examining the issue of prioritization. 

 
As has been observed in many sciences, there is usually a time lag between the time 

a methodology is developed by researchers and when it is adopted by 

implementers. This applies to budgeting methodologies as much as it does to 

improved crop seedlings. It is therefore, not surprising that researchers have long 

been interested in ranking and budgeting for commodities in terms of cost- 

effectiveness but budget offices have not followed at the same speed. 

 
4.1 Review of Methods 

 
In terms of methodology, 3 major strands of work exist for ranking commodities and 

budgeting according to priority. These are partial equilibrium (PE) methods, general 

equilibrium (GE) methods and stakeholder analysis. The difference between the PE 

and GE method is that the former does not assume equilibrium in the factor and 

product markets while the latter does. In addition, GE methods capture all sectors in 

the economy as well as macroeconomic variables while the PE methods typically 

focus on some sectors and may not capture macroeconomic variables. 

 
4.1.1 Partial Equilibrium Methods 

 
The PE methods noted in the literature may be classified into 3 groups depending on 

the method employed: the policy analysis matrix, the Cost-Benefit analysis (CBA) 

and simulation models. The policy analysis matrix tabulates the expected impacts of 

a change in policy or the introduction of a government program. The criteria used for 
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ranking commodities or policies in a PAM can include protection coefficients and 

internal rates of return among others. A PAM was used by Yao (1997) to asses the 

impacts of a reallocation of land to soyabeans and mungebean away from rice in 2 

provinces in Thailand. As such, it addresses the issue of resource allocation. From 

his analysis he concluded that rice was essentially more profitable than the other 

crops. Hence the reallocation of land was not necessarily a profitable activity to carry 

out. 

 
The CBA calculates the expected private and social net-returns from an activity. This 

allows comparism of alternative activities where desired. From the literature, 3 types 

of CBAs can be identified: the generic CBA, Distribution Sensitive CBA (DS-CBA) 

and multi-goal CBAs. The generic CBA calculates net returns without distinguishing 

between poor and non-poor households while the DS-CBA distinguishes between 

them. Jordan et al (2002) using the generic CBA evaluated the economic returns to 

10 peanut based mixed cropping systems in North Carolina, USA and noted the 

differences in returns. 

 
Although beyond the scope of their work, Jordan et al. (2002) recommended that 

cropping systems should be selected based on an optimization program that 

considers profitability under given resource constraints. The CBA was also used by 

Annaman et al. (1993) to assess the feasibility of an agriculture investment program 

in Papau New Guinea. They calculated the economic returns to 36 agriculture 

commodities/enterprises. However, there was no suggestion that budgeting should 

be linked to the relative returns. The budget for each enterprise was taken as given. 

 
As noted earlier, the generic CBA does not calculate returns for poor and non-poor 

social groups separately. It is more or less based on the assumption that net-returns 

will trickle across all income levels and seems related to the trickle down theory of 
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development. The DS-CBA was used by Byerlee (2000) to rank several agriculture 

commodities according to their ability to reduce poverty if research and 

development expenditure is made on them. The DS-CBA was also discussed in EU 

(n.d) and FAO (1995) as a useful means of ensuring that projects are propoor. 

Byerlee (2000) used the CBA and the DS-CBA to rank 22 commodities in Pakistan 

according to their ability to reduce poverty if expended on as areas of agriculture 

research and development. In the DS-CBA he divided the beneficiaries into two 

groups poor and non-poor and calculated the NPVs for the 2 groups. For the CBA 

analysis, the NPV was calculated for all beneficiaries as a group without 

distinguishing between poor and non-poor groups. He then ranked the 22 

commodities according to the generic NPV and the NPV for the poor. 

 
He found out that the out of 22 commodities the top 3 most important remained the 

same using the 2 criteria. However, several commodities ranking changed when the 

poverty focused analysis was carried out. The author notes that these were 

commodities which were grown mostly by small scale producers. This observation 

may give some insight as to why the top 3 products remained the same. It implies 

that where a crop is equally important to both the poor and non-poor the rankings 

may not change if the poverty focused NPV is used. The author therefore concludes 

that the usefulness of carrying out poverty focused NPVs depends on the country's 

poverty profile and economic structure. The results will therefore, vary across 

countries. 

 
FAO (1995) which gives detailed guidelines for the design of agricultural investment 

projects illustrated a unique approach to ensuring that commodities which have the 

greatest potential for reducing poverty receive more funding. First, they calculated 

the net-benefit to each household from each commodity based package. Second, 

they calculated the cost of generating enough income to surpass the poverty line by 
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each household. Third, they ascertained the maximum no of households that could 

be feasibly engaged under each commodity based program. Fourth, they allocated 

funds to programs giving priority to the cheapest ones (in terms of bringing each 

household out of poverty). This makes it a cost effective method. However the 

economic returns are calculated in a partial equilibrium system which does not 

capture the possible economy wide and supply effects of expanding production. 

This makes it necessary to employ a more comprehensive method which can do 

this. 

 
Because poverty indicators have gradually widened to include many non- 

moneymetric measures, the CBA has also been extended to reflect the multi-goal 

nature of many projects. EU (n.d.) in it's guidelines for investment appraisal 

suggests that weights should be assigned to account for equity, environmental and 

other social interests in projects. Benefits can be weighted (for example) so that 

benefits that accrue to poor people are more important than those that accrue to the 

non-poor. These weights can also be reflected in the shadow prices used in the 

CBA. 

 
The Asian Development Bank in its own guidelines for investment appraisal, 

recommend that costs and benefits be disaggregated by household income groups. 

This will allow ascertainment of the effects of such projects on the poor. They, 

indicate that using poverty reduction as a ranking criteria should be encouraged. 

This is because "poverty reduction is the most formidable development challenge" 

(ADB, 2001). However, they understand that multi-criteria projects would make sole 

basing on poverty criteria difficult. They agree that ranking is desirable but not 

always feasible due to multiple criteria and other issues. 

 
Clements (1995) discusses a multi-goal approach to CBA which follows the same 
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logic as EU (n.d.). Both authors provide a solution to the problems of ranking where 

multiple goals exist: they recommend a weighting system where different weights 

are given to each activity under different goals and then summed up. The different 

goals can be gender equality, income improvement, pollution avoidance/reduction 

and other non-money metric measures of welfare. Clements states that using the 

mutli-goal approach will improve the Human Development Index (HDI) more than it 

improves the GDP of a country. In other words, using the generic CBA or the DS- 

CBA would improve GDP but may not lead to improving the HDI as much. He sees 

the multi-goal CBA as being more comprehensive in terms of welfare measurement. 

 
Two types of simulation models have been employed in ranking commodities for the 

purpose of investment/budgeting. These are the non-econometric and econometric 

methods. Under the non-econometric method, Manyong et al (2005) used a partial 

equilibrium model that appraises agriculture research expenditure based on its 

ability to successfully improve farm income in the 1999 - 2015 period in Nigeria. This 

ability essentially depends on the ease with which improved varieties can reach and 

be used by farmers. The model, however, does not consider the costs of making the 

Research and Development investments required to obtain improved varieties. 

Increases in farm income are calculated as gross benefit to producers. The gross 

benefits to consumers are also calculated. In the model, the user specifies what the 

expected adoption rate for technologies is. 

 
They ranked 26 agriculture commodities in Nigeria by geo-political zone. Here, we 

discuss the results for the North-west and south west zones where our case study 

states are situated. We also focus on 7 key staples which are the key crops of 

interest in this study as will be indicated below: cassava, maize, rice, millet, 

sorghum, yam and beans. The authors reported the top 15 most important 

commodities. Where the staples did not fall into the top 15 group, they were not 
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reported. In the North west, the staples in decreasing order of importance were 

ranked as follows: Millet, Sorghum, Maize, Beans, cassava. Yam and rice were not 

reported among the top 15 in this region. 

In the south west zone the staples were ranked as follows: Cassava, yam, maize, 

rice, beans. Sorghum and millet were not included amongst the first 15. This is not 

surprising as they are not seriously cultivated in this zone. Clearly tubers are more 

important in the South west compared to the North west. Based on these rankings, 

investors and government budget offices may become more interested in funding 

agriculture research and development for the most important commodities. The 

caveat here is that the costs of the investments were not included in the analysis. 

When the costs are included these rankings may change. 

 
Alene et al. (2007) follow a similar but improved approach which assesses benefits 

to agriculture research and development for various commodities. They employ an 

econometric method which uses a probit model to identify which households will 

employ a technology based on their socio-economic characteristics. The Manyong 

et al. model allows the user to make educated estimates of possible adoption rates 

while the Alene et al method uses an econometric estimation to determine this. 

 
Another difference between the 2 is that the Alene et al. method measures benefits 

to the society by calculating improvements in the poverty level. It estimates changes 

in household income that would arise if a household adopted improved technology. 

In this way it more directly addresses the need to make poverty reduction the 

ultimate purpose of agriculture programs. However, the Alene et al. method is limited 

in the same way as the Manyong et al. method in one respect: it does not consider 

the cost to the government or other implementing agency of carrying out these 

technology transfer operations. When these costs are incorporated the rankings 

obtained may change. 
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In order of decreasing importance, the staples of interest were ranked as follows for 

the dry savanna where Jigawa state is found: cowpea, millet, sorghum, rice, maize, 

cassava and yam. In the moist savanna where Oyo state is found the ranking was: 

maize, yam, rice, cassava, beans, sorghum and millet. As with the Manyong et al 

analysis we see that cereals are more important in Jigawa state compared to tubers 

and the reverse is the case for Oyo state. 

 
4.1.2 General Equilibrium Method 

 
In the general equilibrium method 2 studies that have shed light on possible means 

of prioritizing projects/commodities with respect to poverty reduction. These are 

Diao et al. (2010) and Layman (n.d.). Diao et al. used a CGE model to assess 

agriculture growth options for Nigeria. This involved ranking commodities according 

to their ability to reduce poverty in Nigeria. However, this ranking was done at the 

national level. As such it cannot shed light on the 2 states in this study. Furthermore, 

this analysis does not consider the relative costs of employing the different 

commodities as tools for poverty reduction. Hence, the issue of cost effectiveness is 

not addressed. 

 
Layman (n.d.) criticizes project or policy assessments based on CGE models as not 

indicating the costs of implementing the projects or policies. He states that most 

CGE models only indicate the increases in GDP, employment etc that can arise if a 

policy/project is implemented. According to him, it would be useful to state the costs 

as well as the benefits of each project or policy in the same way CBAs do. He states 

that this is possible and illustrates it with a hypothetical example of using a CGE 

model to assess the costs and benefits of situating a manufacturing plant in 

Australia. The author includes the cost of establishing the plant in the CGE model 
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and as such lays the basis for assessing the plant's cost effectiveness. However, 

using this method to assess state level commodity funding decisions would require a 

high level of dissaggregation of government expenditure by state and commodity in 

each state. This type of data would be difficult to obtain. 

The traditional results of the CGE model were tabulated the same way it is done in a 

CBA. The net-benefit was then computed. The author argues that computing the 

net-benefit in this way would provide a CBA type of criteria for comparing competing 

projects. This can easily apply to commodity based projects. The advantage of this 

method is that the net-benefits are computed in an economy-wide fashion which 

accounts for the possible ripple effects of executing the project. In a traditional CBA, 

the costs and benefits are calculated in a partial equilibrium framework which may 

not accurately estimate the net-benefits. 

 
4.1.3 Stakeholder Analysis Method 

 
Manyong et al. (2005), in addition to using a simulation model, also interviewed 

agriculture stakeholders in the country and aggregated their rankings of 

commodities in each zone. The respondents were asked to rank commodities 

according to their suitability for increased investment. In the North west zone where 

Jigawa state is located, the staple crops of interest were ranked as follows in 

decreasing order of importance: millet, sorghum, maize, beans, cassava, rice and 

yam. In the south west, where Oyo state is located, the commodities were ranked as 

follows: Yam, cassava, maize, rice and beans. Sorghum and millet were not 

included in the list as they are not grown in the area. Here, we also observe that 

cereals are more important than tubers in the North-west than in the south-west. The 

weakness of this approach is that it does not involve thorough analysis based on 

data. However, it does indicate the instincts and experiences of entrepreneurs in the 

sector. It is more or less a compilation of expert opinions from entrepreneurs which is 
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usually a good rule of thumb method where thorough analysis is not immediately 

possible. 

 
4.2 Other Nigeria-Specific Literature 

 
A review of quantitative analysis and models related to the Nigerian government 

strategies for reducing poverty indicates that cost effectiveness of different 

agriculture products has not been analysed: Ajakaiye and Olomola (2003), Diao et 

al. (2010), Iwayemi (1995), Vision 2010 Committee (1997), NPC (2004 and 2007), 

UNDP (1995) and World Bank (2007) all shed light on different aspects of the 

government's poverty reduction strategies but do not consider the issue of cost- 

effectiveness. 

 
Ajakaiye and Olomola used a computable general equilibrium model to make 

projections of the economy for the 2001-2015 period but did not assess the cost- 

effectiveness of different possible growth paths. The analysis by Diao et al. (2010) 

has been discussed above. Iwayemi (1995) designed a quasi-CGE model to check 

the consistency of targets laid out in the first perspective plan developed during the 

1990s. It is not clear if the model was eventually used for policy analysis. NPC (2004) 

and Vision 2010 (1997) indicated growth and poverty reduction targets but did not 

indicate if these were based on modeling efforts. 

 
NPC (2007) was based on a modeling effort and indicated what sectoral growth 

rates would lead to the achievement of at least 10% GDP growth in the 2008-2011 

period. UNDP (1995) built a detailed applied general equilibrium model of the 

Nigerian economy. The model was designed with detailed data sets on the 

agriculture and other sectors for the purpose of guiding long term perspective 
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planning. However, it was not clear if it was eventually used for policy analysis. 

World Bank (2007) discusses analysis which indicates the growth rates of GDP 

which would be required to achieve the government's poverty reduction goals. 

However, the analysis was not sectoral and did not consider the cost-effectiveness 

of different agriculture sector options. 

 
A review of government's recent agriculture programmes/projects also indicates 

that there was no explicit comprehensive analysis of the cost effectiveness of 

different agriculture products with respect to their ability to reduce poverty. Where 

evaluations were carried out, they were done with the generic CBA which faces the 

limitations discussed above. The most recent government agriculture programs are: 

 
a) The 5-point agenda: this is the government's operational plan which is aimed 

at achieving the agriculture objectives in the 7-point agenda. It was launched 

in 2009. The 5 areas through which its objectives are to be achieved are: 

DARPS Developing Agricultural Policy and Regulatory System; ACCOMEX 

Agricultural Commodity and Exchange Market; RAISE Raising Agricultural 

Income with Sustainable Environment; MARKETS Maximizing Agricultural 

Revenue in Key Enterprises; and Water, Aquaculture and Environmental 

Resource Management. 

 
b) The Commercial Agriculture Development Project (CADP): this is a five years 

(2009-2014) project funded by the World Bank and other stakeholders with 

the aim of assisting small and medium scale farmers to grow in size and move 

from subsistence to commercial farming (FMAWR, 2009). It aims at doing 

this through the following key activities: technology demonstration and 

adoption; support to staple crop production systems; market facilitation; 

capacity building; and support for rural infrastructure provision. 
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c) The National Food Security Programme (NFSP): this is a strategic and broad 

policy document which analyzes the agriculture sector and its history with a 

view to achieving the government's 7-point agenda (FMARD, 2008). It was 

launched in 2008 and its vision is to ensure sustainable access, availability 

and affordability of quality food to all Nigerians and for Nigeria to become a 

significant net provider of food to the global community. 

 
d) The presidential initiatives: in response to the declining performance of the 

agriculture sector, the federal government commissioned presidential task 

forces on key products - cassava, rice, vegetable oil, tree crops, fisheries and 

livestock - around 2003 (GON, 2006c). These initiatives had mixed 

successes in stimulating growth in the agriculture sector. 

 
e) The National Programme for Food Security: this is an extension of the FAO 

facilitated National special programme for food security (NSPFS). Due to the 

success of the NSPFS, government decided to expand the program to cover 

a larger number of sites across the country. It was intended that 218 sites 

across the country would be covered compared to the 109 sites in the earlier 

programme (GON, 2006b). 

 
f) The National Special Programme for Food Security (NSPFS): this was an 

FAO facilitated programme whose first phase commenced in 2002 and was 

to end in 2005 with an extension phase planned for 2006 2010 (GON, 

2006a). Its aim was to raise agricultural productivity and production and 

eliminate rural poverty and food security. Its activities were carried out in 109 

sites across the country and it recorded some successes. 
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g) The  2
nd    

FADAMA  project:  This  project  commenced  in  2004  and   was 

scheduled to end in 2009 (GON, 2006a). It aimed at covering 18 states. 

Activities undertaken included provision of small scale irrigation facilities, 

investments in sustainable farm practices, improving access to financial 

services, supporting community based resource management programs 

using the integrated ecosystems approach (PCU, 2008). 

 
The 5-point agenda of the agriculture ministry states that rice and cassava would be 

key crops to focus on but does not indicate any analysis of the cost effectiveness of 

this selection. The CADP selected oil palm, cocoa, rice, fruit trees, poultry, maize, 

diary, maize, poultry and aquaculture as the products to be focused on. This 

selection was based on the comparative advantages and contribution to agriculture 

growth in the 5 states selected for the project (Cross River, Enugu, Kano, Kaduna 

and Lagos). Although the world bank normally employs rate of return analysis for 

projects, it is not clear if this was carried out for the CADP. It is also not clear if any 

analysis of the relative costs (by product) of achieving poverty reduction in each 

state was carried out. 

 
The national food security programme selected 13 crops and 5 livestock and 

fisheries products as the key products to drive agriculture growth. The crops are 

cassava, rice, millet, sorghum, wheat, maize, sugar, cowpeas, soya beans, tomato, 

cotton, cocoa and oil palm while the livestock are poultry, goat, sheep, cattle and pig. 

While this clearly includes key staple and export crops, it is not clear if there is some 

information about their relative ability to reduce poverty under a given budget 

constraint. The presidential initiatives on cassava, rice, vegetable oil, tree crops, 

fisheries and livestock focused on their respective products. Here again it is unclear 

if their relative cost effectiveness were factors considered in their selection. Indeed 

'little information is available concerning how the presidential initiatives were 
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conceived, how priorities were determined and how targets were set” World Bank 

(2008b). 

 
World Bank (2008b) also indicates that this problem of unclear design methods 

appears to prevail across the sector's programs. This is illustrated by the over- 

emphasis of capital expenditure on very few areas to the detriment of other areas 

that have high potential for improving agriculture growth. According to World Bank 

(2008b), over 60% government's capital expenditure was on the purchase of 

agricultural inputs (fertilizers, etc) and outputs (buyer - of - last resort etc). 

Agricultural research, agricultural extension, pest and disease control, provision of 

improved varieties and other potentially useful ways of growing the sector received 

little funding. This, in addition to the manner the budgeting for the presidential 

initiatives was done, makes it likely that much more attention should be paid to 

detailed and analysis-based priority setting and budgeting in the sector. 

 
The National Special Programme for Food Security (NSPFS) selected the following 

products: cereals (rice, maize, sorghum and millet), legumes (cowpea and 

groundnut), roots and tuber (cassava and yam), vegetables, fruit trees, cattle, 

sheep, goats and pigs, small ruminants and ram. Here we note that economic rates 

of return were calculated for the selected programmes and products but no links to 

their relative ability to reduce poverty was established. The National food security 

programme indicates that staples, leafy vegetables, livestock, forestry, fishery are 

among the major products to be supported. However, no assessment of their 

relative ability to reduce poverty in a cost effective way was carried out. The 

allocations to farmers was based on the number of people that requested support for 

a given support package. In other words it was community or demand driven. 

 
The FADAMA II project indicated the economic rates of return for different products 
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but did not offer estimates of their relative cost-effectiveness with respect to poverty 

reduction. World Bank (2008b) which carried out an indepth review of agriculture 

spending in Nigeria also did not indicate the existence of such analysis. It noted that 

a large portion of expenditures was directed at the crops sub sector but did not 

indicate evidence of a cost effectiveness analysis. From the review of recent 

government policies/programmes/projects, we observe that in each case certain 

products were selected as priority products. However, there was no explicit analysis 

of their relative cost-effectiveness in the reduction of poverty. For programs where 

CBAs were carried out, there appeared to be no real relationship between the rates 

of return and the amount of funding allocated to the different program packages. 

 
4.3 Literature Review Summary and Conclusion 

 
The review of methodologies used for ranking commodities indicates that the CGE 

model would achieve the best results due to its ability to capture intersectoral 

effects. This is beyond the scope of Partial equilibrium models. Kerr and Kolavalli 

(1999) in Alene et al. (2007) in their review of available evidence concluded that “the 

poor are simultaneously producers, wage earners, and consumers, with 

technological change having complex direct and indirect and often offsetting effects 

on their real income”. Given this complex relationship, a model which can capture 

the ripple, multi-channeled and bi-directional effects on households is required. A 

CGE model is well suited to do this. 

 
It is evident that overtime both researchers and government budget offices have 

shown increasing interest in allocating funds to commodities based on their ability to 

reduce poverty. Two challenges in this area remain. First, most of the analysis in the 

ranking of commodities have either not considered the costs to the government of 

working with selected commodities or they employed partial equilibrium analysis 
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which may not capture intersectoral and economy-wide effects. The second 

challenge relates to capacity and willingness of government establishments to 

carryout systematic analysis for the purpose of identifying the most cost effective 

way of reducing poverty through agriculture programs. Related to this, is the issue of 

multiplicity of goals. In addition to moneymetric poverty reduction, other welfare 

related goals are important. These include nutrition, environmental sustainability 

and gender balance among others. 

 
In this report, we address the first challenge for Nigeria by using a method which 

captures the general equilibrium effects as well as the cost implications. This will 

allow net-returns, in terms of poverty impacts, to be calculated in a more 

comprehensive manner. It is hoped that capacity and willingness issues will 

continue to decrease in terms of importance. Regarding, multiplicity of goals we limit 

the scope of the work and focus on how the poverty reduction goal can be achieved 

in a cost-effective way. The literature (for e.g. ADB (2001), Clements (1995), EU 

(n.d.)) has demonstrated that there are feasible ways of evaluating various 

alternatives by attaching different weights to the various goals of interest. In this 

analysis we focus on developing rankings in terms of cost-effectiveness in the 

reduction of poverty. The methodology for achieving this is described in the next 

section. 

 
5.0 METHODOLOGY 

 
5.1 CGE Modeling 

 
In order to address the gap noted above, we employed a Computable General 

Equilibrium (CGE) model which ascertained the impact of a growth in crop yields on 

poverty reduction in the country. Here, agriculture growth was proxied with crop yield 

 

 44 

AIAE RESEARCH PAPER 6 



 
 

 

growth. This allowed us have a common yardstick for comparing crop growths and 

their impacts on poverty reduction. The choice of the CGE model as the tool to be 

used was informed by its sectoral focus and ability to capture intersectoral 

interactions in detail. Furthermore, its extensive use in the analysis of the poverty 

impacts of sectoral and growth policy made it a more readily available tool. 

The IFPRI CGE model was used for the analysis. The model has a detailed 

agriculture sector which captures the staple crops above and other agriculture 

commodities, the service sector, mining sector and the manufacturing sector. The 

model has 12 households. The model is static in nature. It was used to ascertain the 

increases in household income that would occur if the yield of key staples grew by 1 

tonne. This information was then combined with data on the cost of achieving a 1 

tonne growth in yields of the staple crops. This allowed the calculation of the cost of 

increasing household income by 1% using different staple crops. Two states are 

used as case studies in the analysis: Oyo state which is in south west Nigeria and 

Jigawa state which is in the North-west zone of Nigeria. The key features of the CGE 

model are described below. 

 
5.1.1 Production 

 
Production is modelled as a Leontief function of value added and intermediate 

inputs. Value added is a CES function of land, labour and capital. Labour migrates 

freely amongst the sectors so that expanding sectors can attract labour away from 

contracting sectors. Production of crops and livestock in the model is regionally 

disaggregated across the 6 geopolitical zones. 

 
5.1.2 Households 

 
Twelve representative households are in the model to represent the urban and rural 
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households in the 6 geopolitical zones. Household income is made up of labour 

income, distributed profits and transfers. Consumption of products is modelled with 

the linear expenditure system. Households also pay income tax, have savings and 

make transfers. 

 
5.1.3 Government 

 
Government revenue is made up of corporate income tax, import tariffs and other 

indirect tax revenue. Government expenditure is made up of expenditure on goods 

and transfers. Government savings is fixed. 

 
5.1.4 Firms 

 
Firms earn income from capital, distribute profits to households and pay corporate 

income tax to the government. 

 
5.1.5 External trade 

 
All sectors import and export. Domestic consumption specification is based on the 

armington hypothesis. 

 
5.2 Cost apportionment 

 
Data obtained was not enough to carryout a budget constrained poverty 

minimization. Expenditure data would be needed for all the agriculture commodities 

in the model. However, a typical agriculture program would not cover all products 

due to financial, technical and logistic reasons. In order to obtain a ranking of the 

commodities in terms of their cost effectiveness in reducing poverty, the following 
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steps were taken: 

1. Simulations were carried out, using the CGE model, to ascertain the 

percentage increases in zonal household incomes that would occur if the 

2006 yields of key crops increased by 1 tonne. We make the assumption 

that the zonal results are homogeneous across the states in the zone. 

Using this result, the crops were ranked according to their ability to reduce 

poverty if their yields were increased by 1 tonne. 

2. Data from the NSPFS was then used to calculate the costs of achieving a 1 

tonne increase in the yields of these crops in the state. Meetings were held 

with the Oyo and Jigawa state ADPs to discuss these calculations and ensure 

their accuracy. In doing this, we made the assumption that the changes in 

yields can be fully attributed to the program. This does not reflect possible 

impacts of rainfall and other factors which can affect output. Although the 

NSPFS data covers the 2002 2005 period, we assume that the relative costs 

of increasing yield would remain unchanged up to 2006 which is the base 

year for the social accounting matrix. 

3. Comparing 1 and 2 allowed the calculation of the Naira (N) cost of achieving a 

1% increase in household income. 

4. The results from 3 above were then ranked to observe the cost-effectiveness 

of the different crops in reducing poverty in each region. Crops which require 

lower expenditure to achieve a 1% increase in household income are said to 

be more cost-effective than the others. 

 
5.3 Data Used In the Analysis 

 
For the CGE model, the key data used was a social accounting matrix for Nigeria 

(Nwafor et al., 2010). In addition to this, data was obtained on the costs of increasing 

yield in different states in the country. The cost of increasing yields was obtained 
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from the National Food Reserve Agency (NFRA) National Special Program for Food 

Security (NSPFS). 

 
6.0 RESULTS 

 
6.1 CGE Results 

 
The base (2006) yields of the crops at the national level are shown in table 10 below. 

In the analysis, all yields were increased by 1 tonne. Because of the different sizes of 

the base yield, a 1 tonne increase would mean varying percentage increases in 

yields for the different crops. The simulated percentage increases range from 7.9% 

for cassava which has the highest base yield to 200% for beans which has the lowest 

base yield. As we shall see below, the percentage increases in yield greatly 

determined the impacts on production and prices. 

 
Increasing, the yields of the staple crops by 1 tonne led to an increase in the gross 

output volume i.e. no of tonnes produced for all the crops across the zones. As 

should be expected, the highest increases were found under beans while the lowest 

were found under cassava. For beans, the increases in tonnes produced ranged 

from 61% to 84% while they ranged from 4% to 5% for cassava. 

 
As can be expected, an increase in supply where population was fixed and there 

was no simulated increase in household income, led to decreases in prices as 

demand did not increase at the same pace. The fall in prices also follows the pattern 

of percentage increase in yields where beans experienced the highest fall while 

cassava experienced the least. The fall in gross output prices was stronger than the 

increase in gross output volume so that gross output value decreased. In a dynamic 

model where population increases and other sectors of the economy grow 
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simultaneously, an increase in demand often offsets the fall in prices and thus allows 

farmers to benefit from yield growth caused by technological improvements (see 

Diao et al., 2010 and DFID, 2004). 

The fall in the prices of these key staples was strong enough to trigger a decrease in 

prices and production cost in the economy. This caused other sectors to expand and 

increase overall national and household income. This captures the economy wide 

effect of changes in yields. Given the importance of the crop sub-sector in national 

GDP this is a logical result. GDP increase ranged from .7% for cassava to 5% for rice 

and beans again mirroring the percentage increases in yield above. Although the 

yield increase rate for rice is much lesser than that of beans, rice is able to have the 

same impact because its share of GDP is almost 3 times that of beans. 

 
A 1 tonne increase in cassava yield would increase household incomes in the south- 

south zone by .8% while a similar increase in maize would increase the zone's 

household income by 5.3%. The average increase in the 6 geo-political zones would 

be .7% for cassava. The increases in household income are determined by the 

resulting percentage increase in yield and the share of the crop in GDP. Rice and 

Millet experience the same percentage increase in yield (66.7%) but rice has a much 

stronger impact because its share of GDP is twice that of millet. 

 
Although cassava and yam have much larger shares of GDP, they have much lower 

percentage increases in yield and therefore, the least impact on household 

incomes. If the yields of the crops above were increased by the same percentage, 

those with the largest shares of GDP would lead to the largest increases in 

household income. Yam and cassava experience the lowest increases in yields 

because they have the highest 2006 yields 12.7 T/ha and 8.2 T/ha respectively. This 

means that a 1 tonne increase in yield is of lesser impact for them compared to 

maize, for example, which has a base yield of 1.5 T/ha. 
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Table 10: Key crop features 
 

 Cassava Maize Rice Millet Sorghum Yam Beans 

2006 Yield 
(Base Yield) T/ha 12.7 1.4 1.5 1.5 1.4 8.2 0.5 

Simulated Yield 13.7 2.4 2.5 2.5 2.4 9.2 1.5 

% Increase in yield 7.9 71.4 66.7 66.7 71.4 12.2 200.0 

Share of GDP 4.4 2.2 2.6 1.3 1.6 3.9 1.0 

 

Table 11: Percentage change in gross output volume 
 

 Cassava Maize Rice Millet Sorghum Yam Beans 

South south 5.1 27.4 58.7 0 0 8.9 62 

South east 4.8 26.6 58.9 0 0 8.7 61.3 

South west 5.1 30.5 59.8 0 11 9.3 65.7 

North central 4.4 23.6 57.2 7 12.6 8.3 68.8 

North east 4.3 24.1 56.5 10.5 16.4 8 83.6 

North west 4.1 25.2 56.7 12.2 17.2 8.1 78.8 

Source: CGE Simulation results. 

 

Table 12: Percentage change in gross output price 
 

 Cassava Maize Rice Millet Sorghum Yam  Beans 

South south -7 -42.1 -38.7 0 0 -10.9  -69.4 

South east -6.9 -42.1 -38.7 0 0 -10.9  -69.4 

South west -7 -42.3 -38.7 0 -44.6 -10.9  -69.5 

North central -6.9 -41.9 -38.6 -40.3 -44.7 -10.8  -69.6 

North east -6.9 -42 -38.6 -40.5 -44.9 -10.8  -69.9 

North west -6.9 -42 -38.6 -40.6 -45 -10.8  -69.8 

Source: CGE Simulation results. 
 

Table 13: Percentage change in gross output value 
 

 Cassava Maize Rice Millet Sorghum Yam Beans 

South south -2.3 -26.3 -2.7 0 0 -3 -50.5 

South east -2.5 -26.7 -2.6 0 0 -3.1 -50.7 

South west -2.2 -24.7 -2.1 0 -38.5 -2.6 -49.5 

North Central -2.8 -28.2 -3.5 -36.1 -37.7 -3.4 -48.7 

North E ast -2.9 -28 -3.9 -34.3 -35.9 -3.7 -44.7 

North west -3 -27.4 -3.7 -33.4 -35.5 -3.6 -46 

Source: CGE Simulation results. 
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Table 14: Percentage change in real household income at the zonal level 
 

 Cassava Maize Rice Millet Sorghum Yam Beans 

South south 0.8 5.3 6.9 2.8 3.8 1.4 6.1 

South east 0.7 4.7 6.5 2.3 3.1 1.2 5.2 

South west 0.8 4.9 6.1 2.6 3.7 1.3 5.7 

North central 0.6 3.8 5.6 2 3 1 4.8 

North east 0.6 4 6 2.2 3.2 1.1 6.1 

North west 0.8 4.7 6.5 2.5 3.6 1.3 6 

Average 0.7 4.6 6.3 2.4 3.4 1.2 5.7 

Source: CGE Simulation results. 

 
Table 15: Percentage change in GDP 

 

GDP change (%) GDP change (%) 

Cassava 0.7 

Maize 4.2 

Rice 5 

Millet 2.2 

Sorghum 3.2 

Yam 1.1 

Beans 5.1 

Source: CGE Simulation results. 

 

 
6.2 Cost Apportionment Exercise Results 

 
We aimed at collecting data on 3 national agriculture programmes NSPFS, 

FADAMA and the Root and Tuber Expansion programme (RTEP). While data was 

obtained from the NSPFS, no data was obtained from the RTEP as it was difficult to 

successfully meet with the officials due to emergencies in their office. The FADAMA 

data proved to be too aggregated for the analysis as the reports obtained did not 

classify expenditure according to agriculture products. 
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We were able to obtain internal implementation completion reports (IICR) and data 

from 33 states which implemented the NSPFS in the 2002-2005 period. However, 

only 2 of the states disaggregated expenditure according to agriculture products. 

The 2 states were Oyo and Jigawa. Data obtained on them is described below. The 

other states reported expenditure by agricultural input without indicating the crops 

expended on. The inputs included seeds, herbicides, pesticides, fertilizer, etc. 

A total of N87,623,825 was expended in the Oyo programme in the 2002-2005 

period. The programme expended funds on 10 major agriculture products: cassava, 

maize, yam, soyabean, vegetables, chickens, sheep, goat, pigs and fish. It also 

engaged in other activities designed to improve the livelihoods of the farmers e.g. 

improving their health and sanitation. Expenditures on the sites were considerably 

disaggregated according to products as shown in table 16. The expenditures on and 

off the site were disagregated according to the following guidelines: 

1. Expenditure on irrigation infrastructure was allocated to maize and 

vegetables which were reported to have benefitted from irrigation; 

 
2. General expenditures which benefitted all products were shared equally 

amongst the 10 products; 

 
3. Expenditures which benefitted crops alone were shared among the crops 

only. This also applied to expenditure which benefitted livestock and 

fishery alone; 

 
4. Allowances were shared according to the products that the engaged staff 

worked most on. Where they were general staff, this was shared equally; 

and 
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5. Expenditures on households' health and sanitation and uncompleted 

projects which had no impact on output were classified under 'household 

welfare'. Uncompleted projects here are being treated as investments 

which will have impacts on household welfare in the future when they are 

completed. 

 

 
Table 16: Oyo NSPFS site expenditure (2002-2005 Cumulative) 

 

 Item Total (N 

1 Maize 12,967,085 

2 Yam 2,575,897 

3 Cassava 4,996,068 

4 Soya bean 960,000 

5 Sheep and goat 2,760,000 

6 Layers 7,250,000 

7 Broilers 1,560,000 

8 Pig fattening 1,280,000 

9 Fish 1,410,000 

10 Feed mill 571,710 

11 Irrigation 1,099,890 

12 Para vet 512,400 

13 Community seed 213,630 

14 Agro-forestry (orchard) 360,000 

15 Community Nursery 300,000 

16 School Garden 318,750 

17 Home garden 1,160,250 

18 Complementary feeding 459,240 

19 Equipping health center 150,000 

20 Construction of pitlatrine 150,000 

21 Allowances of site staff 1,944,980 
 Total 42,999,900 

Source: Oyo State ADP NSPFS Internal ICR December 2005. 
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Table 17: Oyo NSPFS total expenditure (2002-2005 Cumulative) 
 

 Item Total (N 

1 Quarterly expenditure 13,955,615 

2 NSPFS site expenditure 42,999,900 

3 Soil fertility test 72,000 

4 baseline survey 78,000 

5 Pipeline construction for irrigation  site 1,019,550 

6 Borehole for SPFS sites 1,500,000 

7 Facilitation of meeting 41,000 

8 Lime trial 60,000 

9 Arrears of DF allowances 135,000 

10 SSC Dam construction 5,953,400 

11 Chinese allowance 8,138,570 

12 SSC Operating budget 12,494,790 

13 Repair of vehicle 600,000 

14 SPFS Allowances 80,000 

15 Workshops 496,000 

 Total 87,623,825 

Source: Oyo State ADP NSPFS Internal ICR December 2005. 

 
Items 13 in Table 16 above are the totals of loans given to farmers to support their 

farm activities for the respective crops. These loans above do not represent the per- 

hectare cost of growing each crop. The size of the total loan basically depends on 

the number of farmers that requested for support to plant each crop and the amount 

given to each farmer under the crop. In Oyo state, for example, 817 farmers were 

supported in planting cassava while 100 and 176 farmers were supported in the 

planting of Yam and maize respectively. This means that, on average, a cassava 

farmer obtained a loan of about N6,000 while Yam and Maize farmers obtained 

loans of about N26,000 and N74,000 respectively. 

 
Based on the guidelines above, the documentation in the Oyo state NSPFS report 

and discussions with the Oyo state ADP, the expenditures were reaggregated into 

table 18 below. Appendix A below indicates the components of expenditure on each 
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crop. For maize in Oyo state, the bulk of the expenditure was loans to farmers (76%) 

and fertilizer (7%). For Yam it was loans (45%) and fertilizer (22%). For Cassava it 

was loans (61%) and fertilizer (15%) Amongst the agriculture products, livestock 

and fishery as a group received the largest funds. This was followed by Maize. The 

least expenditure was on Soya beans and vegetables. The Oyo NSPFS also 

reported increases in yield after completion of the programme. This was calculated 

by subtracting the 2002 yields (before the programme started) from 2005 yields 

(when the programme ended). The largest increase in yield occurred in Yam which 

experienced a 3.2 tonnes increase while maize and Soya beans experienced the 

lowest increases of .4 tonnes. For the analysis we focused on the key staple crops in 

the 2 states. For Oyo, we focused on cassava, maize and yam. 

Table 18: Oyo NSFSP Expenditure and achieved increases in yield 
 

 

Item 
Expenditure (N % Increase in Yield 

(Tonnes) 

Maize 17,076,252 19.5 0.4 

Yam 5,774,482 6.6 3.2 

Cassava 8,194,653 9.4 4.1 

Soya beans 4,158,585 4.7 0.4 

Livestock, fishery 27,275,314 31.1  
Household welfare 20,021,950 22.8  
Vegetables 5,122,588 5.8 1.5 

Total 87,623,825   

Source: Computed from Oyo State ADP NSPFS Internal ICR December 2005. 
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Table 19: Cost-effectiveness of different crops in poverty reduction in 

Oyo state 

 
 
 

 
Crop 

Column 

A B C D E F G 

 
 
 

 
Total 

Expenditure 

(N 

 
 
 

 
Increase in 

Yield 
(Ton nes) 

 

 
Cost of 

Increasing 
Yield by 1 
Tonne ( N 

 
% Income 
increase due 

to a 1 Tonne 
increase in 
yield in the 
South west 

 
Cost of 
increasing 

household 
income by 1% 
(N 

 

 

Ranking In 
terms of 
ability to 

reduce 
poverty 
irrespective of 
cost 

 
Ranking In 
terms of 

ability to 
reduce 
poverty cost 
effectively 

 

Maize 
 

17,076,252 
 

0.4 
 

40,657,743 
 

4.9 
 

8,297,499 
 

1 
 

3 

 

Yam 
 

5,774,482 
 

3.2 
 

1,804,526 
 

1.3 
 

1,388,097 
 

2 
 

1 

 

Cassava 
 

8,194,653 
 

4.1 
 

1,979,385 
 

0.8 
 

2,474,231 
 

3 
 

2 

Source: CGE Analysis and Authors' computations. 

 

Column A in Table 19 above indicates the total expenditure made by the government 

in supporting all farmers that planted each crop. It is not the same as the per-hectare 

cost of growing each crop. Rather, it is the per crop expenditure of the government in 

the NSPFS which includes support to farmers in the acquisition of seedlings and 

agro-chemicals etc as well as the operational and staff costs of running the program. 

In essence, these figures allow us to appraise the government's expenditure 

pattern. This is different from ascertaining what it costs an average farmer to 

cultivate a hectare of farm land. In terms of structure, over two-thirds of the 

expenditure in column A was accounted for by loans given to farmers for their farm 

operations and expenditure on fertilizer. Irrigation expenditure was 5% of maize cost 

and was not a part of cassava and yam cost as they did not benefit from it. 

 
Column C indicates that the cost of increasing maize yield in Oyo state by 1 tonne 

was N40,657,743. This is not the same as the per-hectare cost of growing the crop 

but refers to the total cost of increasing the yield in the NSPFS program in Oyo state. 

In other words, it is the marginal cost of increasing yield while the per-hectare cost is 
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the total cost of achieving a given output. Focusing on the marginal cost will allow us 

to know where the largest changes from the status-quo (present/base level of yields) 

can be achieved and at what cost. It was calculated by dividing the expenditure 

incurred in increasing the yield by .4. The same procedure was followed for the other 

2 crops. Column D was obtained from the CGE analysis. The cost of increasing 

household income by 1% was obtained by dividing column C by column D. From 

column D we note that maize would appear to be the most pro-poor crop in terms of 

the effects of increasing crop yields by 1 tonne. 

 
However, when we factor in the cost of achieving a reduction in poverty we note that 

maize has a higher unit cost than the other 2. The most cost-effective crop for 

reducing poverty here is Yam as it costs N1,388,097 while Cassava and Maize cost 

N2,474,231 and N 8,297,499 respectively. Cassava and maize would require about 

2 and 6 times, respectively, more funds to achieve a given level of poverty reduction 

than Yam would. These findings are in line with FMARD (2009) which surveyed 

farms across Nigeria in 2008 and calculated the cost-benefit ratios for Yam, 

Cassava and Maize production as 3.1, 1 and -.1 respectively. They indicated that, 

although the per-hectare cost of growing yam was higher than those of cassava and 

maize, their respective revenues per-hectare were such that Yam had the highest 

returns among the 3. 

 
In Jigawa state, a total of N60,429,475 was expended on the NSPFS in the 2002 

2005 period. The programme expended funds on 13 major agriculture products: 

sorghum, millet, groundnut, maize, rice, beans, sesame, vegetables, ram, small 

ruminants, poultry, and forestry and fishery products. As with the Oyo programme, it 

also engaged in other activities designed to improve the livelihoods of farmers e.g. 

improving their health and sanitation. Expenditure in the program was considerably 

disaggregated as indicated in table 20 below. 
 

 57 

AIAE RESEARCH PAPER 6 



 

 

Table 20: Jigawa State NSFSP expenditure 
 

Expenditure Item Amount (N 

Sorghum 4,980,848 

Millet 5,806,713 

G-Nut 2,354,962 

Maize 385,445 

Rice 1,828,790 

Sesame 771,447 

Cowpea 1,569,506 

Vegetables 1,834,447 

Irrigation Infrastructure 6,645,300 

Livestock 9,199,122 

Fisheries 201,160 

Agro Processing 1,405,375 

Agro Forestry 411,900 

Health and Nutrition 1,770,440 

Community Seed 455,850 

State operational costs 15,204,600 

Other expenditure 5,603,571 

Total 60,429,475 

Source: Compiled from Jigawa State NSPFS Internal ICR March 2006. 

 
These expenditures were aggregated and apportioned to the major agriculture 

products as follows: 

1. Expenditure on irrigation infrastructure was allocated to vegetables as the 

report indicated that they were the only irrigated crops; 

2. The 'state operational costs' and 'other expenditure' were distributed evenly 

amongst all the agriculture products; and 

3. Expenditure on livestock, fishery, forestry, health and sanitation, agro- 

processing and other were grouped under 'other agriculture products and 

interventions'. 

 
Based on the guidelines above, the documentation in the Jigawa state NSPFS 

report and discussions with the Jigawa ADP, the expenditures were reaggreagted 
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into table 21 below. As a group, the largest expenditure was on other agriculture 

products and interventions livestock, fishery and forestry etc. Among the crops, the 

largest expenditure was on vegetables followed by millet and sorghum. The least 

expenditure was on maize. The NSPFS report also indicates the increases in yield 

between 2002 and 2005. Groundnut and vegetables experienced lower yields in 

2005 compared to the 2002. The ADP officials stated that this was due to biological 

attacks. Unfortunately, the largest crop expenditure was on vegetables. For our 

analysis, we focused on staple crops that experienced increases in yields: sorghum, 

millet, maize, rice and cowpea. For these crops, on average, loans to farmers and 

other farm support jointly accounted for 62% of per-crop expenditure while 

operational costs of the ADP accounted for an average of 38%. Irrigation 

expenditure was not apportioned to them as only vegetables were irrigated. 

 
Table 21: Jigawa State NSFSP Expenditure and Achieved Increases in Yield 

 

Expenditure Item Amount (N %  Increase (Tonnes) 

Sorghum 7,292,867 12  0.039 

Millet 8,118,732 13  0.707 

Groundnut 4,666,981 8  -0.100 

Maize 2,697,464 4  0.900 

Rice 4,140,809 7  2.710 

Sesame 3,083,466 5  0.300 

Cowpea 3,881,525 6  0.700 

Vegetables 10,791,765 18  -1.443 

Other agriculture products and interventions 15,755,866 26   
Total 60,429,475 100   

Source: Computed based on data from Jigawa State NSPFS. 

 

Combining the table above with the CGE results, we can examine the ability of each 

crop to reduce poverty cost-effectively. In terms of the cost of increasing output by 1 

tonne, the most expensive is Sorghum which would require about N190 million per 

tonne. The least expensive would be rice which would require about N1.5 million per 
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tonne. Rice also has the highest poverty reducing ability as it would increase 

household income the most (6.5%) if a 1 tonne increase in its yield is achieved. The 

least poverty reducing is millet which would lead to a 2.5% increase in income. Thus, 

rice would be the best crop to focus on if the cost implications are not considered. 

This ranking is indicated in column F which is based on Column D. 

 
Incidentally, even when the cost implications are considered, rice remains the best 

poverty reducing tool amongst this group of crops. As indicated in column E, 

Sorghum and millet would cost about N52 and N5 million, respectively, to achieve a 

1% increase in household income while maize would cost about N1million to 

achieve this. Rice and cowpea would cost N235,073 and N924,173 respectively. 

Rice would therefore, cost the least in increasing household income and reducing 

poverty. Sorghum and millet which cost much more per tonne of yield increase are 

unable to achieve as much cost-effective poverty reduction as rice and maize. 
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Table 22: Cost-effectiveness of different crops in poverty reduction in 

Jigawa State 

 
 
 

 
Crop 

Column 

A B C D E F G 

 
 
 

 
Total 

Expenditure 
(N 

 
 
 

 
Increase in 

Yield 
(Tonnes) 

 
 

 
Cost of Increasing 
Yield by 1 Tonne 

(N 
 

  

 
% Income 

increase due 
to a 1 Tonne 
increase in 
yield in the 
North west 

 
Cost of 

increasing 
household 

income by 1% 
(N 

Ranking In 
terms of 
ability to 
reduce 
poverty 

irrespective of 
cost 

 
Ranking In 
terms of 
ability to 
reduce 

poverty cost 
effectively 

Sorghum 7,292,867 0.039 186,996,588 3.6 51,943,497 4 5 

Millet 8,118,732 0.707 11,483,355 2.5 4,593,342 5 4 

Maize 2,697,464 0.900 2,997,182 4.7 637,698 3 2 

Rice 4,140,809 2.710 1,527,974 6.5 235,073 1 1 

Cowpea 3,881,525 0.700 5,545,036 6 924,173 2 3 

Source: CGE Analysis and Author's computations. 

A
I
A
E
 
R
E
S
E
A
R
C
H
 
P
A
P
E
R
 
6
 

6
1
 



 
 
 

An examination of the budgeting pattern viz-a-viz the cost-effective poverty 

reducing ability of the different crops reveals a mismatch between the 2. Table 23 

indicates that in Jigawa state, sorghum which has the least poverty reducing ability 

received the 2
nd 

largest share of expenditure while the best crop for reducing poverty 

in a cost-effective way received the 3
rd 

largest share. In Oyo state, Yam which is the 

best crop for reducing poverty cost-effectively received the least amount of funds. It 

would be useful to align the budget's priorities closer to the products that have the 

best chances of reducing poverty in a cost-effective way. 

 
Table 23: Assessment of NSPFS prioritization in Jigawa and Oyo State. 

 

  
 
 

 
Commodity 

Ranking of Commodities According To Different Criteria 

Jigawa Oyo 

Ability to reduce 
poverty cost- 

effectively 

Prioritization in 
terms of 

Budget share 

Ability to reduce 
poverty cost- 

effectively 

Prioritization in 
terms of 

Budget share 

1 Sorghum 5 2   

2 Millet 4 1   

3 Rice 1 3   

4 Cowpea 3 4   

5 Maize 2 5 3 1 

6 Cassava   2 2 

7 Yam   1 3 
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7.0 CONCLUSIONS AND POLICY IMPLICATIONS 

 
The analysis has indicated that the most pro-poor agriculture product may not be the 

most cost effective. While maize is the most pro-poor in Oyo state, it appears to 

require relatively large funds to achieve poverty reduction. In Jigawa state, the most 

pro-poor crop - rice - was also found to be the most cost-effective. Given budget 

constraints which public and private institutions are subject to, it would be useful to 

explore possibilities of skewing the allocation of funds to agriculture products which 

give the highest reductions in the poverty rate for every Naira spent. 

 
It appears that there is a mismatch between expenditure priorities and poverty 

reducing ability in the 2 states. The crops which have the highest ability to reduce 

poverty did not receive the largest amount of funds. In Jigawa state, Rice, which has 

the best ability to reduce poverty in a cost-effective way, received the third largest 

share of the budget. Sorghum which has the least ability in this regard received the 

2nd largest share. In Oyo state, Yam, which has the best cost-effective poverty 

reduction ability, received the least share of the budget. In contrast, Maize, which 

has the least ability in this regard, received the largest share of the budget. It would 

be useful to align expenditure shares with the poverty reducing abilities (in a cost- 

effective way) of the different products. 

 
Lesser funds should be allocated to the least poverty reducing products in order to 

obtain the largest impacts in terms of poverty reduction for every Naira spent. In Oyo 

state, for example, it would seem reasonable to emphasize programs on yam 

intensification until cheaper means of working with cassava and maize can be found 

through technological research and on-farm trials. This highlights the need to guide 

technological research and dissemination on the basis of their ultimate poverty 

reduction effect. Technologies associated with the best cost-effective poverty 
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reducing agriculture products would appear more useful for dissemination in the 

short run. Further multi-disciplinary and technological research can focus on 

creating ways in which agriculture products which are not cost-effective tools for 

poverty reduction can be made so. 

 
The review of the project reports submitted by participating states in the NSPFS 

indicates that most of the programmes do not report expenditure according to the 

agriculture products. In this study, even though the analysis was intended to have a 

national coverage, only the states that possessed sufficient data details were 

eventually included in the analysis. It is instructive that all other states should follow 

the examples of Oyo and Jigawa states in reporting expenditure by the benefiting 

agriculture product. This is important as it would enable agriculture planners to carry 

out budget monitoring and evaluation and benchmark cost-effectiveness in a 

systematic manner. Results of such analysis will further improve the outcomes of 

programmes and projects implemented by various agencies. This would lead to 

achieving greater poverty reduction in a cost-effective manner. 
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Appendix 

 
A. Structure of Expenditure in the 2 States 

A1: Expenditure in Oyo State 
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 Maize Yam Cassava 
 

Loans for farm operations 

 

12,967,085 

 

2,575,897 

 

4,996,068 

Allowances of site staff 189,000 189,000 189,000 

Fertilizer 1,247,634 1,247,634 1,247,634 

Agro-chemicals 54,278 54,278 54,278 

Spraying pumps 6,500 6,500 6,500 

Borehole for SPFS sites 50,000.0 50,000 50,000 

Motor-cycle (Apex group) 24,300 24,300 24,300 

Motor-cycle (site staff) 97,200 97,200 97,200 

Irrigation 910,582 - - 

Quarterly expenditure 529,441 529,441 529,441 

SPFS site budget 5,498 5,498 5,498 

Soil fertility test 14,400 14,400 14,400 

baseline survey 7,800 7,800 7,800 

Facilitation of meeting 4,100 4,100 4,100 

Lime trial 12,000 12,000 12,000 

Arrears of DF allowances 13,500 13,500 13,500 

Chinese allowance 325,543 325,543 325,543 

SSC Operating budget 499,792 499,792 499,792 

Repair of vehicle 60,000 60,000 60,000 

SPFS Allowances 8,000 8,000 8,000 

Workshops 49,600 49,600 49,600 

 17,076,252 5,774,482 8,194,653 

 



 

 

A2: Percentage Share of Expenditure Components in Oyo State 
 

 Maize Yam Cassava 

Loans for farm operations 76 45 61 

Allowances of site staff 1 3 2 

Fertilizer 7 22 15 

Agro-chemicals 0 1 1 

Spraying pumps 0 0 0 

Borehole for SPFS sites 0 1 1 

Motor-cycle (Apex group) 0 0 0 

Motor-cycle (site staff) 1 2 1 

Irrigation 5 0 0 

Quarterly expenditure 3 9 6 

SPFS site budget 0 0 0 

Soil fertility test 0 0 0 

baseline survey 0 0 0 

Facilitation of meeting 0 0 0 

Lime trial 0 0 0 

Arrears of DF allowances 0 0 0 

Chinese allowance 2 6 4 

SSC Operating budget 3 9 6 

Repair of vehicle 0 1 1 

SPFS Allowances 0 0 0 

Workshops 0 1 1 

Total 100 100 100 

Source: Cost apportionment exercise using NSPFS report. 

 

A3: Expenditure in Jigawa State 
 

 Sorghum Millet Maize Rice Cowpea 

Loans for farm operations 4,980,848 5,806,713 385,445 1,828,790 1,569,506 

Other site expenditure 622,619 622,619 622,619 622,619 622,619 

Operational costs by the 
ADP 

 

1,689,400 
 

1,689,400 
 

1,689,400 
 

1,689,400 
 

1,689,400 

Irrigation - - - - - 

Total 7,292,867 8,118,732 2,697,464 4,140,809 3,881,525 

Source: Cost apportionment exercise using NSPFS report. 
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A4: Percentage Share of Expenditure Components in Jigawa State 
 

 Sorghum Millet Maize Rice Cowpea 

Loans for farm operations 68 72 14 44 40 

Other site expenditure 9 8 23 15 16 

Operational costs by the 
NSPFS 

 
23 

 
21 

 
63 

 
41 

 
44 

Irrigation - - - - - 

 100 100 100 100 100 

Source: Cost apportionment exercise using NSPFS report. 
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B. Agriculture Programme Reports Reviewed 
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