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ABSTRACT 

Farm diversification is important to building resilience to agricultural risks and strengthen stability of 

food supply to farming households. The study therefore examined the effects of farm diversification on 

food security of small holder farming households using primary data which were collected through a 

survey in five of the six geopolitical zones of Nigeria. Results revealed that 57% of the households fell 

within adequate food consumption, but main staple food such as cereals and tubers constituted the 

dominant food consumed by the households.  Only 20 per cent of the agricultural households consumed 

four different types of food groups. About 54 per cent of household that practised crop diversification 

were moderately diversified while 38 per cent of them were highly diversified. About 37 per cent of the 

households that practised livestock diversification, exhibited high intensity of livestock diversification. 

Crop diversification exerts a positive effect on food security outcomes which is significant at 5% level.  

Integration of crop and livestock diversification also exert significant positive effect on food security 

outcome. A one per cent increase in the integrated agricultural diversification will lead to 3.49 per cent 

increase in household food consumption score at 5 per cent level. Findings suggest that research and 

extension system should be strengthened to improve delivery of improved diversification practices with 

improved breeds of livestocks and improved crop varieties. As farming households expand their farm 

sizes under agricultural diversification, there will be the need for improved access to land and farm 

mechanisation services to expand production of food commodities.  

Keywords: agricultural risks, farm diversification, farming households 

 

INTRODUCTION 

Food security has become a global challenge with many dimensions. Ensuring production of adequate 

food supplies, maximizing stability in the flow of supplies and ensuring access of households to available 

supplies has been critical in many parts of the world (FAO, 2021). Malnutrition in all its forms remain a 

challenge in all the countries of the world. More than one-third of the world’s undernourished are found 

in Africa (FAO, IFAD, UNICEF, WFP and WHO, 2021). Worldwide, about 22 per cent of children under 

5 years of age were affected by stunting, 6.7 per cent were suffering from wasting, and 5.7 per cent were 

overweight. Over 40 per cent of all men and women around the world are now overweight (FAO, IFAD, 

UNICEF, WFP and WHO, 2021; Global Nutrition Report, 2021). Nigeria has the second highest burden 

of stunted children in the world with a national prevalence of 32 per cent of children under five.  

Globally, aproximately 2 billion people are affected by micronutrient deficiencies; much of which is 

attributed to consuming a monotonous diet of nutrient-deficient staple food (Haas et al., 2016; Ritchie and 

Roser, 2017). Micronutrient deficiencies in low-income countries like Nigeria contribute to malnutrition 
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with far-reaching socioeconomic consequences. Staggering malnutrition in Nigeria is being aggravated by 

inadequate access of the vulnerable groups to food. The vulnerables are groaning under the pains of 

volatile food prices, and internal conflicts. While agricultural specialisation has led to increased food 

production and calorie consumption, the over-reliance on a few major food staples is linked to 

monotonous diets and micronutrient deficiencies (Jones et al., 2017). This, coupled with the effects of 

climate change, has perpetuated poor diet quality and the proliferation of diet-related diseases (Tan et al., 

2020).  

Ironically, most people experiencing micronutrient deficiencies belong to smallholder farming 

communities in rural areas (Sibhatu et al., 2015). In such communities, malnutrition is more pervasive.  

There is an emerging concern about the viability of small-scale agricultural enterprises to raise 

productivity and income in the rural sector of such developing economies (Onya, et al 2021). Policy 

interventions associated with agricultural development have rarely taken into consideration the crop and 

livestock diversity maintained on farm by smallholder farmers as an entry point for fostering agricultural 

innovation. This is an area that merits further attention due to the increased recognition of the multiple 

benefits that diversity can contribute to farmers’ wellbeing and economic growth as a whole (Mauricio et 

al., 2020). In Nigeria, smallholder farms constitute about 74 percent and in recognition of their dominant 

role in food production, policy makers have embarked on policy initiatives that encourage agricultural 

diversification in smallholder farming system to promote nutrition sensitive agriculture.  A priority 

attention of the policy initiative as contained in the national food and nutrition policy of 2016-2025 is 

how to substantially and sustainably reduce malnutrition among the Nigerian rural households.  Reducing 

malnutrition at the farm household cannot be achieved without effectively engaging the rural households 

to increase their productivity and production of food commodities. Farm diversification is one method of 

reducing farm income variability. It is a strategy to maximize the use of land, water and other resources 

and for the overall agricultural development in the country. It provides the farmers with viable options to 

grow different crops and keep different livestock on their land (Onya, et al 2021; Saraswati et al., 2011). 

Viability of small farms can be improved through diversification of agriculture into higher-value 

enterprises, and those whose consumer demand is high (Onya, et al 2021). It is also perceived to augment 

total income levels as farmers adopt different farm enterprises to achieve better incomes, improved 

standard of living and food security. The diversification in agriculture is also practised with a view to 

avoid risk and uncertainty due to vagaries of climate and environment. Diversification has been analysed 

as a rational response by households to lack of opportunities for specialization and was initially 

considered not the most desirable option. However, recent studies indicate that rather than promoting 

specialization, farm diversification can be upgraded to augment income. This could be more realistic and 

relevant for poverty reduction and food security (Chewe et al 2021; Onya, et al 2021).  

Despite the growing importance of farm diversification, very little is known in Nigeria about the role it 

plays in improving the food security status of small holder households who diversify. The tendency for 

rural households to engage in farm diversification is often noticeable, but few attempts have been made to 

link this behaviour and its effects on food security status of rural farming households in Nigeria. Also, 

less emphasis has been given to household level choices and especially to the explanation of difference in 

strategies among households in terms of income-source diversification. One of the most established 

characteristics of rural communities is that they obtain their incomes from many different sources (Chewe 

et al 2021; Onya, et al 2021;). Household farm diversification is the norm in rural societies, and 

specialization as a single activity is very rare. The failure of many food security interventions in Nigeria 

has been because they ignored the great diversity and heterogeneity in income portfolios across the rural 

households and the range of crop and livestock mix in which they engage to generate income. It thus 

becomes important for policymakers to understand diversification pattern that rural households engage in 

to generate incomes and how the farming system affect their food security status. In the light of the 

foregoing, the paper is prompted by the need to resolve the following questions. How do farmers diversify 

their farm enterprises to meet the food consumption need of the households? Does farm diversification 
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support food security of the households? In order to resolve these questions, the paper evaluated the food 

security status of small holder farming households in Nigeria. In addition, the paper determined the extent 

and the effects of farm diversification on the food security status of the smallholder farming households in 

the country. The paper is structured into four sections. Section two that follows this introduction 

concentrates on the methodology adopted. Section three contains discussion of the results. Section four 

rounded off the paper with policy recommendations and conclusion.    

 

METHODOLOGY 

Scope, Types and Sources of Data 
The study from which the paper derived its origin covered five of the six geopolitical zones in Nigeria 

subject to insecurity situation in the sixth geopolitical zone of the country. The five geo-political zones 

covered are North-Central (Niger State), North-West (Sokoto state), South-East (Enugu State), South-

South (Delta State), and South-West (Oyo State). Essentially, the study made use of primary data which 

are cross-sectional household data which were obtained from a survey. The data were collected through 

structured interviews which covered household demographic data, agricultural production and marketing, 

farm diversification practices, farm management data, food consumption choices and pattern. Data on 

household characteristics included household size, farm size, access to credit and extension.  Further, data 

on the incidence of droughts, floods, crop and livestock yield failure experienced by the agricultural 

households in the past few years were obtained.  Multistage sampling technique was adopted. This 

involves random selection of one state per geopolitical zone. In each of the selected states, one local 

government and a village/ community in each local government was randomly selected. In each 

village/community, a minimum of fifty farming households involved in crop production and livestock 

rearing were purposively selected for the field survey.  

Measurement of Agricultural Diversification Indicator 
Index of diversification as propounded by Simpson was adopted in the study. In this measurement, 

different categories of livestock were converted into standardized Tropical Livestock Units as put forward 

by Majekodunmi et al. (2017). Food groups were also defined in line with the standard food groups 

recognized by the dietary diversity indicator (WFP, 2018). The food groups considered included cereal 

and cereal products; starchy roots, tubers and plantains; vegetables; fruits; meat; fish and seafood; eggs; 

pulses and nuts; milk and dairy products; edible oils and fats; sugars; spices and condiments.   

The Simpson Diversity Index (SDI) is expressed as:  

   

 λi    = 1-  …………………………. (1) 

Where λi is SDI, which is Agricultural Diversification Index (ADI) for household i, Si is the share of 

farmland area cultivated with crops or Tropical Livestock Units share for different groups of livestocks. 

Measurement of Food Security  

Food Consumption Score (FCS) was measured by the following equation (2).  

FCS =  ………………………………………………. (2) 

Where FSC = Food Consumption Score,   represents days of consumption of food group j per week, 

is the weight of food group j for all j=1….12. 

The FCS has thresholds consumption categories of poor (inadequate) food consumption (0–21), 

borderline (Marginal) food consumption (21 < FCS ≤ 35), and acceptable (Adequate) food consumption 
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(FCS > 35) (WFP, 2018).  The FCS was adopted as it provides an accurate measure of the quality of the 

household diet. Moreover, it accounts for the nutritional value of food in addition to the number of 

different types of food consumed.  

The Effect of Agricultural Diversification on Food Security 
On the basis of the model used by Kibron et al, (2015) the effect of agricultural diversification food 

security status of farming households was estimated using regression technique. The estimated empirical 

model is expressed in the following equation (3).  

 

FCSi = 𝛽0 + 𝛽1 ADIi + 𝛽2 𝑋i + 𝛽3Z + 𝑢 … (3) 

Where FCSi is food consumption score for household i. ADIi   measures agricultural diversification for 

household 𝑖.  𝑋i is a vector that identified household level control variables which included household 

characteristics such as household size, farm size, and access to credit and extension services.  Z is a vector 

of variables that measures incidences of droughts and floods.  Control variables were selected to control 

for observables that might affect the household food security (Novak, 2016).   𝛽0 is the constant term, 𝛽1; 

2   and 𝛽3 are coefficients that were estimated, 𝑢 represents the error term.  

 

RESULTS AND DISCUSSION 
Socio-Economic Characteristics of Respondents 
The socio-economic characteristics of the respondents as shown in table 3.1 explain the background of the 

farmers in the farming households. The results show the dominance of male, about 58 per cent, while the 

female is about 42 per cent. The pattern of age distribution shows majority of them, 56.40 per cent are 

between 31 and 50 years, while 28.95 per cent are above 50 years. About 15 per cent are 30 years and 

below. The mean age of the farmer is 44years, suggesting that many of the farmers are still within 

productive age. They have the tendency to adopt agricultural diversification as a means of adaptation to 

risks. Younger farmers will tend to plant more crops and keep more livestock. Older farmers may lack 

flexibility to plant many crops and keep many livestock. Young farmers usually have less farming 

experience and they have the tendency to adopt agricultural diversification to build resilience for 

production risks (Huang et al 2014).  

Further, the results in table 3.1 shows that 71.38 per cent of the farmers have formal education while 

28.62 have no formal education. Among those with formal education, about 27% have reached primary 

education, 36% have reached secondary education while about 9% have attained tertiary education.  

Marital status shows that about 80 per cent of them are married with either polygamous or monogamous 

practise, with average household size of 8, while 4 per cent are single who have never married. Majority 

of the farmers, about 63 per cent have a larger household size between 6 and 15, suggesting a greater 

responsibility in terms of feeding a large number of people with well diversified diets.  Moreover, the 

table shows that 96% of the respondents have farming as primary occupation while about 4 percent have 

non-farming as primary occupation. Secondary occupation reveals about 31 per cent are engaged in 

trading and business while 16 per cent are artisan. This suggests that the farming households also 

diversify into non-agricultural activities to avoid risks. About 81per cent of the farmers belong to 

association while 19 per cent do not belong to any association.  Membership of association can provide 

opportunity for the farmers to access information from extension services. In addition, membership of 

farmer organizations and cooperative gives opportunity to them for exchange of knowledge and enabling 

of farmers. Farming experience reveals that an average farmer has about 22 years of experience in 

agricultural activities.   
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Table 3.1 Socioeconomic Characteristics of Respondents 

Gender Percentage 

Male 57.62 

Female 42.38 

Total 100.00 

Age of respondents Percentage 

≤30 14.66 

31-40 28.20 

41-50 28.20 

51-60 18.80 

>60 10.15 

Total 

Mean age = 44.26 years 

100.00 

Years of formal education Percentage 

None 28.62 

Primary 27.14 

Secondary 35.69 

Tertiary 8.55 

Total 100.00 

Mean=6.84 years 

Std dev= 6.21 

 

Marital status Percentage 

Single 4.09 

Monogamous 56.13 

Polygamous 23.79 

Separated/Divorced 5.58 

Widow/widower 10.41 

Total 100.00 

Household size Percentage 

≤5 28.62 

6-10 49.07 

11-15 14.13 

16-20 5.20 

≥20 2.97 

Total 

Mean= 8.26 

Std dev.=7.66 

100.00 

Primary occupation Percentage 

Farming 95.90 

Non-Farming 4.10 

Total 100 

Secondary occupation Percentage 

None 37.50 

Farming 5.86 

Civil service 1.95 

Artisan 16.02 

Trading/business 30.86 

Other  7.81 

Total 100.00 

Association membership Percentage 

Yes 81.04 

No  18.96 

Total 100.00 

Source: Field Survey, 2020 
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Food Security Status of the Farming Households 

Food Consumption Score (FCS) which enables capturing nutrition intake and frequency is adopted in the 

computation of food security of individual farm household. It is a score indicator that combines diversity 

of diets, frequency of food and nutritional status of different food groups. It is computed based on 

consumption frequency of varying food category consumed by anyone in the household over the past 

week prior to the survey (WFP, 2008). The results of the Food Consumption Score of the sampled 

households in Nigeria is revealed by table 3.2 as well as figure 3.2. 

Table 3.2: Distribution of Sampled Farm Households in Nigeria by Food Consumption Score 

FCS Category Percentage of Households in FCS Category 

Deprived Food Consumption 10.78 

Marginal Food Consumption 31.97 

Adequate Food Consumption 57.25 

Source: Field Survey, 2020  
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Figure 3.2: Food Consumption Status of Households.  

Source: Field Survey, 2020. 

 

The results reveal that about 57% of the farming households were food secure, 32 per cent of them have 

marginal food consumption and 11% have deprived food consumption indicating that about 43 per cent of 

the farm households were not food secured. Main staple food such as cereals and tubers constitute the 

dominant food consumed by the households.  

The results in table 3.3 showed the highest proportion, about 20%, consumed four different types of food 

groups.  
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Table 3.3: Food Groups Consumed By Households 

Diversity of Food Groups Consumed Percentage of Households that Consumed the Food 

Group. 

1 0.37 

2 0.74 

3 4.83 

4 20.07 

5 12.27 

6 13.01 

7 17.47 

8 19.33 

9 11.90 

Source: Field Survey, 2020.  

 

Intensity of Farm Diversification by the Households 

The results in table 3.4 explained the intensity of farm diversification among the farming households. The 

levels or extents of diversification among the households are categorized into three. First is the level 

regarded as high which includes the range of diversification indices that are greater than 0.7. The second 

category is referred to as medium which covered the indices that ranged between 0.4 and 0.7, while the 

third category includes diversification indices that are less than or equal to 0.4 (Chalmers Mulwa and 

Martine Visser, 2019). The indices for the combination of crop and livestock enterprises showed high 

intensity of diversification among the households with about 78 per cent of households characterized as 

high level of farm diversification. About 18 per cent of the households are characterized as medium level. 

Only 4percent of the households are characterized as low level of diversification. The results indicate that 

large proportion of the households are highly diversified into planting many crop types and rearing of 

many livestock types, hence, mixed farming system of agricultural practice is widely practiced among the 

sampled households. In terms of crop diversification alone, the results in the same table reveal that 

majority of the households practicing crop diversification alone were classified as medium with 54 per 

cent of the households that fell within this group. The crop diversification indices showed the majority of 

the farmers moderately diversified into planting different crops. About 38 per cent of the farmers under 

crop diversification were highly and well diversified into planting many types of crops, while a low 

percentage of them, only 8per cent of the households were characterized as low diversification intensity. 

Thus, only few farming households exhibited low intensity of crop diversification among the sampled 

households in the country.  

Regarding livestock diversification, about 37 percent of the households exhibited high level of livestock 

diversification indicating that they diversified into rearing many types of livestock. Further, about 28 per 

cent of the households moderately diversified into production of livestock while another 35 per cent of the 

sampled households exhibited low level of livestock diversification. The results suggest that those 

households characterized as low livestock diversification reared and produced few numbers of livestock 

types.              

Table 3.4: Farm Diversification Indices. 
Level of Diversification Crop Diversification 

 

Livestock 

Diversification 

Combination of Crop 

and Livestock 

Diversification 

 Percentage of Households Percentage of Households Percentage of Households 

High (>0.7) 37.55 37.17 78.44 

Medium (0.4-0.7) 54.28 27.88 17.84 

Low (≤0.4) 8.18 34.94 3.72 

Field Survey, 2020. 
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The results in table 3.5 further reveal the extent of farm diversification among the sampled households. 

The table shows 43per cent of the households planted more than five different types of crops, about 24 

per cent planted four different types of crops, and another 19per cent planted three types of crops. Under 

crop diversification, mean number of crops grown by the household was 4 while the maximum crop type 

planted was 10.  

Table 3.5: Percentage of Households by the Number of Crop Type Planted 

Number of Crop Type Percentage of Households 

1 1.12 

2 12.27 

3 18.96 

4 23.42 

≥5 43.12 

Total 100 

Average Number of Crop type Grown 4.42(Standard Deviation=1.93) 

Maximum Number of Crop type Grown 10 

Source: Field Survey, 2020.  

 
As shown in table 3.5, the most common crop planted and produced among the sampled households was 

maize, with an overwhelming proportion of the farming households being 84 per cent. This is followed by 

cassava with 66per cent of the sampled households. Yam ranked third in the order of importance. About 

47 per cent of the households planted and produced the crop. Rice and groundnut ranked fourth in the 

order of importance under the crop diversification. About 35 percent each among the households planted 

and produced rice and groundnut. Furthermore, a substantial proportion of the households, 33 per cent 

planted and produced millet. Concerning tree crops, oil palm is the most widely planted with about 25 per 

cent of the households that planted the crops. The results showed that an average farming household 

diversified into four major food crops under crop diversification. The crops included maize, cassava, yam, 

and rice.    

Table 3.6: Percentage of Households by the Crops Planted 

Type of crop Percentage of Households.   

Cereals and Tubers  

Maize 84.01    

Rice 34.57 

Sorghum 26.02 

Millet 33.46 

Yam 46.84  

Cassava 65.80  

Potato 27.88 

Other Food crops 33.46 

Legumes  

Groundnut 35.32 

Beans 20.07 

Tree Crops  

Cocoa 3.72 

Oil Palm 24.91 

Cashew 7.81 

Kolanut 0.37 

Other tree crops 5.58 

Source: Field Survey, 2020.  
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Concerning livestock diversification, diversification indices revealed that about 37% of the households 

fell within high level of diversification (>0.7).  Table 3.7 reveals average number of livestock type reared 

by the household is two, while the maximum number of livestock type reared and produced by the 

household was four. The results in table4.4.5 show a substantial proportion of the households, about 21 

per cent diversified into four types of livestock, about 10 per cent diversified into three different types of 

livestock while 11per cent diversified into two different types of livestock. 

Table 3.7 Percentage of Households by the Number of Livestock Type Reared 

Number of Livestock Type  Percentage of Households 

0 42.38 

1 15.99 

2 11.15 

3 10.04 

4 20.45 

Average Number of Livestock Type Reared 1.52 (Standard Deviation=1.63) 

Maximum Number of Livestock Type Reared 4 

 Source: Field Survey, 2020.   

 
Furthermore, under livestock diversification system, the dominant livestock type reared and produced by 

the majority of the households is sheep and goat (Table3.8). As presented in table 3.8, a large proportion 

of the households, 53 per cent, diversified into rearing and production of sheep and goat. In addition, 

about 44% diversified into poultry production, 28 per cent of them diversified into cattle production while 

6% of the households diversified into fishery production. Results reveal three most common livestock 

enterprises into which the livestock producers diversified. These are goat and sheep, poultry, and cattle 

enterprises.              

Table 3.8 Percentage of Households by the Livestock Reared.  

Type of Livestock Percentage of Households   

Cattle 28.25 

Goat and Sheep 52.79 

Poultry 33.83 

Fishery 5.95 

Other Livestock 11.52 

Source: Field Survey, 2020.  

Diversification indices for integration of crop and livestock shows that about 78 per cent of households 

that practiced the system fell within high intensity of diversification (Diversification is >0.7). 

 

Food Security and Farm Diversification 

In an effort to relate the measures of food security to crop diversification indices, average crop 

diversification indices and the percentage of households per food security category are evaluated and 

summarised in table 3.9. The table shows that the indices of crop diversification are higher among the 

households that fell within marginal food consumption score as well those that fell within adequate food 

consumption score.  One notable observation from the table is that mean value of crop diversification 

indices among households within adequate food consumption score was 0.70. This indicates high crop 

diversification intensity for the food secured households. The percentage of households in the food 

secured status are 57 per cent for adequate food consumption score.  
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Table 3.9: Food Security Status of Households and Intensity of Crop Diversification. 

Food Security/Insecurity 

Indicator 

% of Households in category Average Crop Diversification 

Index by Category 

FCS:   

Deprived FCS 10.78 0.50 

Marginal FCS 31.97 0.60 

Adequate FCS 57.25 0.70 

Source: Field Survey, 2020.  

Table 3.10 summarised the results for the estimated average cop diversification indices and the 

percentage of households per food security category. The table reveals that the average indices of 

livestock diversification are higher from the marginal food consumption to the food secured status in 

terms of food consumption score. The average livestock diversification index for adequate food 

consumption score is 0.69 which is higher than that of marginal food consumption score (0.41).   

Table 3.10: Food Security Status of Households and Intensity of Livestock Diversification. 

Indicator of Food Security and 

Insecurity.  

Proportion of 

Households in 

category 

Average Livestock Diversification 

Index by Category 

FCS:   

Deprived FCS 10.78 0.34 

Marginal FCS 31.97 0.41 

Adequate FCS 57.25 0.69 

Source: Field Survey, 2020.  

One can easily deduce that the food security status of households improved with higher level of 

agricultural diversification indices. The effects of agricultural diversification are discussed in the 

following section.  

 

Effects of Farm Diversification on Household Food Security   

Conceptually, agricultural diversification is expected to enable the rural households to be more resilient to 

food insecurity. Tables 3.11 summarized the results of the analysis of the effects of farm diversification 

on household food security (FSC).  

Effect of Crop Diversification on Household Food security 
Regarding crop diversification, the results in table 3.11 reveal that crop diversification index (CDI), farm 

size, extension services, credit access and household size, extreme rainfall and drought are the key 

variables that significantly influenced household food security. Crop diversification index (CDI), farm 

size, extension services and household size positively influenced FCS while credit access, extreme 

rainfall and drought negatively influenced FCS. The coefficient of crop diversification is positive and 

significant at 5% level, indicating that a one per cent increase in crop diversification will lead to 6.3per 

cent increase in food consumption score. This implies that higher crop diversification intensities induce 

higher food consumption score and hence create better food security condition for the households. As 

households intensify crop diversification, more diversified food groups will be produced and available for 

household consumption. The results imply that crop diversification creates the opportunity for the 

households to improve their food security. This will exert positive effect on food security outcomes and 

sustain the agricultural households and where possible they would sell their food surplus. In this regard, 

crop diversification could be a significant climate smart option because it creates reliable avenue for 

improving household food security which could assist smallholder farmers to build resilience to the 

shocks associated with climate change and variability. The results conform with the earlier findings by 

Makate et al 2016, and Mugendi Njeru,2013, in similar African country, Zimbabwe. 
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The coefficient of farm size on food consumption score is positive and significant at 5% indicating that 

increased farm size planted to crops could result into increased food consumption score. A unit increase 

in farm size cultivated to food crops by the household will lead to 0.001unit increase in household food 

consumption score. This is plausible because expanded farm size will permit planting of more diversified 

crops by the farming households. This could bring about supply of more diversified food crops to the 

households which ultimately could induce higher food consumption. Farm size is an important factor that 

determines the number and variety of crops that can be planted by a household who engages in crop 

diversification. Households with larger farm size have the tendency to diversify than their counterparts, 

thereby resulting in the production of more outputs (Makate et al, 2016).  

The coefficient of extension services is positive and significant at 5 per cent as shown in table 3.11, 

suggesting that one per cent increase in extension contacts and services delivered to the household will 

lead to 3.9 per cent increase in household food consumption score. Earlier results in table 3.1 shows that 

71.38% of the farmers have formal education. Since majority of the farmers have formal education, the 

result implies that the level of education will make extension messages and any other production and 

marketing information from various sources easily understood by the smallholder farmers. They will be 

more receptive to agricultural innovations extended to them through extension programme. In this way, 

their productivity and food supply to the households could be enhanced.  Extension contacts with farmers 

is an important factor that could influence household food consumption score by aiding farm household’s 

productivity through improved knowledge. The result is in conformity with the findings of Christine 

Heumesser and Holger Kray (2019) who observed that positive outcomes in terms of food consumption 

can be realized though training of farmers. Examples of training are farmer field school that gives food 

security awareness through an effective extension delivery system.   

The coefficient of credit access is negative and significant at 5 per cent in table 3.11, suggesting that one 

per cent increase in credit received by the farmers will result into 0.19% decrease in food consumption.  

This may be attributed to the burden of loan repayment arising from the burden of high interest rate 

charges and cumbersome loan processing procedure from formal sources. The burden of repayment of 

credit principal and high interest rate charges on farm credit from formal institutions could crowd out 

investment in crop production diversification and thus may not exert any meaningful positive impact on 

food production and food supply to households. Also, untimely release or late disbursement of credit may 

lead to diversion of fund to unintended purpose by the farmer when such credit is received after farm 

operations have been completed. Earlier finding that a very low proportion of the farm households 

obtained agricultural credit for financing agricultural activities may possibly be due to the burden of high 

interest rate charges.  

Further, among the households with crop diversification activities, the household size has a positive and 

significant effect on food consumption score. The results in table 3.11 revealed that one per cent increase 

in household size would lead to 0.31per cent increase in household food consumption score. Generally, 

households with more members would consume more food in terms of quantities and varieties. Extreme 

rainfall and drought are climate change related factors. Both factors have negative and important effect on 

food security outcome.  Extreme rainfall as well as drought could lead to poor crop yield which in turn 

could reduce food production and availability of food, thereby making the households vulnerable to food 

insecurity.  

Effect of Livestock Diversification on Food security of Households 

Among the agricultural households that are engaged in livestock production only, livestock diversification 

has a negative effect on food consumption score as shown in table 4.7.1, but the coefficient of the variable 

is not statistically significant.  Nonetheless, other variables that significantly influenced the food security 

outcome among livestock producing households include household size, extension services, farm size, 

extreme rainfall and drought. Household size, extension services, and farm size exert positive and 

significant effect on food security outcome. The coefficient of household size as shown in table 3.11 is 

0.37 indicating that a unit increase in household size will lead to 0.37 unit increase in household food 
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consumption score. A reasonable explanation for this will be that large household size results in the consumption of 

more food by the household. Similarly, the coefficient of extension services is 3.70, meaning that a unit increase in 

extension contacts and services delivered to the farming households will lead to 3.7 unit increase in food 

consumption score of the household.  However, extreme rainfall and drought negatively and significantly affect the 

outcome of food security.               

Effect of the Integration of Crop and Livestock Diversification on Food Security 

Diversification that integrates different food crops and livestock categories will protect agricultural households 

against consumption shocks. In addition, combination of crop and livestock production will add value to food status 

(Chonabayashi et al 2020). Among the agricultural households that integrate both crop and livestock, Tables 3.11 

showed that agricultural diversification exerts a positive and statistically  

Table 3.11 : Effects of Agricultural Diversification on Food Consumption Score (FCS) 

 Crop Diversification 

Equation 

[1] 

Livestock Diversification 

Equation 

[2] 

Agricultural 

Diversification Equation 

[3] 

Sex of HH -1.156 

(1.165) 

-1.240 

(1.196) 

3.747*** 

(1.397) 

Age of HH -0.020 

(0.057) 

-0.034 

(0.057) 

-0.078 

(0.072) 

Marital Status 1.811 

(1.452) 

1.672 

(1.477) 

-0.084 

(1.841) 

Years of education 0.118 

(0.108) 

0.086 

(0.111) 

-0.2669** 

(0.132) 

Farming experience -0.056 

(0.058) 

-0.047 

(0.059) 

-0.047 

(0.074) 

Household size 0.314*** 

(0.107) 

0.372*** 

(0.114) 

0.464*** 

(0.133) 

Credit access -0.193** 

(1.221) 

-0.636 

(1.217) 

-1.196 

(1.532) 

Extension Services 3.980*** 

(1.111) 

3.703*** 

(1.159) 

6.389*** 

(1.383) 

Farm size 0.001** 

(0.0003) 

0.001* 

(0.0003) 

0.001** 

(0.0004) 

Crop diversification 

Index 

6.318** 

(2.956) 

  

Livestock 

Diversification Index 

 -0.787 

(1.558) 

 

Agric. Diversification   3.493** 

(1.383) 

Crop and Livestock 

failure 

-0.276 

(1.246) 

-0.254 

(1.268) 

-1.769 

(1.576) 

High temperature 0.629 

(1.093) 

0.566 

(1.146) 

2.042 

(1.380) 

Extreme rainfall -3.544** 

(1.599) 

-4.314*** 

(1.576) 

-3.802* 

(2.001) 

Drought -15.079*** 

(1.253) 

-15.206*** 

(1.283) 

 

Constant 51.514 

(4.469) 

57.521 

(3.736) 

34.285 

(4.674) 

Adj R-Squared 0.558 0.549 0.284 

Prob>F 

No of obs 

0.000 

250 

0.000 

250 

0.0000 

250 

***;   **;   ,* = significant at 1%, 5% and 10% respectively 

*Standard errors in parenthesis 

Source: Author’s Computation. 
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significant effect on outcome of food security. With regard to food consumption score, other variables of 

significant effect include sex of household head, years of education, household size, extension services, 

farm size, and extreme rainfall. Sex of household head, household size, extension services and farm size 

exert positive effect on food consumption score, while years of education and extreme rainfall have 

negative influence on food consumption score.  

Generally, households with increasing members will possibly use more family labour in their production 

activities. This would in turn result in the production of food varieties for household consumption. This is 

consistent with the finding of Powell et al. (2017).  The same table revealed the coefficient of extension 

services is 6.4 implying that a unit expansion in extension contacts and services to the households, will 

lead to 6.4unit increase in the household food consumption score. Overall, the results clearly indicate that 

as the intensity of farm diversification increases, the household food security outcome increases. 

Similarly, the combination of crop and livestock diversification enhances the food security outcomes.  

Table 3.11 revealed that adjusted R- Squared statistics for the model on food consumption score is 0.56 

for crop diversification, 0.55 for livestock diversification and 0.28 for agricultural diversification 

equation.  

 

POLICY RECOMMENDATIONS AND CONCLUSION 

One important finding of the study is that farm diversification enhances the food security status of the 

smallholder farming households in Nigeria. A key policy implication of findings of the study is that 

agricultural policy for promoting food security status of agricultural households should give priority 

attention to improved agricultural diversification. As farming households expand their farm sizes under 

agricultural diversification, there will be the need for improved access to land and farm mechanisation 

services to expand diversification into production of well diversified food commodities including fruits, 

vegetables and livestock to enhance supply and access to more nutritious food and healthy diets.  On the 

basis of the findings of the study, the following suggestions are important to improving food security at 

both the household and national level. Extension delivery system should be strengthened by providing 

adequate extension officers and equipment that are well suited to enhance extension-farmer contacts and 

simultaneously improve delivery of improved diversification method to the farmers. The improved 

diversification system should incorporate fruits, vegetables and livestock to improve the supply of more 

nutritious and healthy food and diversified diets to the households. Finding shows that food security 

outcomes increase as the farm size cultivated increases. This suggests the need for improved access to 

land. As farming households expand farm size under crop diversification, there will be the need to 

improve their access to farm mechanisation services to expand diversification into production of well 

diversified food commodities including fruits, vegetables and animal products. This is key to expanding 

food production and supply of well diversified healthy food at the household level. 
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