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ABSTRACT  

This paper examined the effect of ill health on technical efficiency of grain farmers in Gombe State, 

Nigeria. A total of 100 farmers were sampled through a multi-stage sampling procedure.  Data were 

collected on health status and production characteristics of the farmers and analyzed using the Maximum 

Likelihood Estimation Method of Stochastic Production Frontier model. The result of the effect of ill-

health on technical efficiency of the farmers showed that land, labour, fertilizer and seed were positively 

related to output. In the inefficiency model, adverse health, age, household sizes have positive effects on 

inefficiency of the farmers. The study therefore concludes that ill health have adverse effect on the 

technical efficiency of the grain farmers in Gombe State, thereby reducing their productivity levels. The 

study recommends policies that should encourage training of farmers in work related risk reduction, 

geared at curbing infections and incapacitations occasioned by diseases, accident and strains; and 

provision and improvement of available health infrastructure/facilities, making them accessible and 

affordable. 
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INTRODUCTION  

In Nigeria about 70 percent of the working population is employed in the agricultural sector which resides 

mostly in the rural areas. Agriculture continues to be one of the most important drivers of poverty 

reduction and bedrock for economic growth, especially for the billions of people living in rural areas. 

Rural areas have continued to receive attention from successive governments in Nigeria owing to their 

strategic importance as the agricultural base of the nation. (Aminu, 2013). However, these areas are prone 

to a lot of infrastructural and welfare problems. One of these problems is their susceptibility to health 

hazards. Rural communities are often more prone to health problems such as malaria, guinea worm 

infection, HIV/AIDS etc. High losses are recorded in agricultural production due to infectious diseases. 

When farmers are sick, they cannot go to farm to work or abandon their farm activities. Also the money 

that would have help them in obtaining farm inputs, improved implements or hire tractors and labourers is 

used for treatment which lead to low productivity (Fanello and Baker, 2010). The importance of good 

health is summarized in a popular saying, ―The wealth of a nation is the health of its people.  

Research focusing on agriculture has revealed the negative impact of ill health especially on the welfare 

of agricultural households- which ultimately affect overall economic development. For instance, Iheke 

and Ukaegbu (2015), Egbetokun, Omonona and Oluyole (2014)  reported that the effects of ill health on 

farm households include three broad impacts: absenteeism from work due to morbidity (and eventual 

death); diversion of family time to caring for the sick; and the loss of savings and assets in the course of 

dealing with diseases and its consequences. They reported further that the long-term impacts of ill health 

include loss of farming knowledge, reduction of land under cultivation, planting of less labor-intensive 

crops, reduction of variety of crops planted, and reduction of livestock. The ultimate impact of ill health 

according to their report is a decline in household income and food insecurity—that is, a severe 

deterioration in household livelihood.  
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Empirical evidences abound in the literature that health, as a form of human capital is one of the factors 

which affect agricultural productivity (Akpan et al., 2011). Good health enhances work effectiveness and 

the productivity of an individual through increase in physical and mental capacities. According to Wahab 

and Oni (2015)), there is a positive relationship between good health and productivity of skilled and 

unskilled labour. Good health as related to labour output or better production organization (since people 

with good health generally have better intellectual capacities), can enhance farmer’s or household income 

and economic growth. Health influences total factor productivity growth directly through household 

income and wealth, and indirectly through labour productivity, savings and investments and demography, 

by reducing various forms of capital and technology adoption (Munongo and Chitungo, 2013)). 

Developing countries need good health and productive agriculture to fight against poverty because, 

lowered productivity by agricultural workers due to poor health, affects their income and further deepens 

the incidence of poverty and ill health (IFPRI, 2007). Despite this finding, previous studies failed to adopt 

a holistic approach to the problem of farmers’ health status and efficiency in rural communities. Despite 

the number of studies focusing on the links between health status and economic outcomes, very few focus 

on the contribution of improvements in health to rural agricultural efficiency. Thus this paper seeks to fill 

this gap by looking at the effects of health on efficiency in the vulnerable society of Gombe State rural 

communities. 

This study focuses on the interaction between ill health and farm labour productivity. The specific 

objectives include: (a) present the socioeconomic characteristics of farmers; (b) estimate the number of 

farming days lost to ill health by a household;  (c) determine  the effect of ill health on the technical 

efficiency of grain farmers in Gombe State, Nigeria. 

 

METHODOLOGY 

The study was conducted in Gombe State. Gombe State is one of the 36 states of the Federal Republic of 

Nigeria with 11 Local Government Areas, located in the centre of the north east of the country on latitude 

9‖30’ and 12‖30’N, Longitude 8‖5’and 11‖45’E. It is bordering Borno, Yobe, Adamawa, Taraba, and 

Bauchi states. The State occupies a total land area of about 20,265sqkm. The State climate is generally 

warm, with temperatures not exceeding 300c during the months of March-May considered to be the 

hottest months. It is mostly an agrarian state and the major crops grown are Maize, Sorghum, Millet, 

Cowpea etc. The major languages spoken are Hausa, Fulfulde, Tangale, Tera, Waja, and Kanuri. 

Sampling Method 
The sample was spread over the entire state and the sample frame was obtained from the 3 zonal ADP 

offices. A multistage random sampling procedure was adopted to collect data from four grain growing 

communities in the study area. Twenty five respondents were then selected from each of the communities 

making a total of hundred respondents. The selected communities were Duku, Dadin Kowa, Kumo and 

Billiri. Data were collected from respondents using well structured questionnaires, interview schedules 

and focused group discussion (FGD). Descriptive statistics and production function analyses were used to 

achieve the sought objectives. 

Model specification 

The Stochastic Frontier Production Function 
Following the leads of Egbetokun et.al (2012) in their study on Nigeria our methodology will adopt the 

stochastic production function in particular, Cobb- Douglas functional form to estimate the coefficients of 

the parameters of the production function and also to predict technical efficiencies of the farmers. The 

choice of this model is because this model allows for the presence of technical inefficiency while 

accepting that random shocks (weather or disease) beyond the control of the farmer can affect output. 

Stochastic frontiers have been used to measure efficiencies in many areas of production including 

manufacturing industries since they were independently coined by Aigner et al (1977) and Meeusen and 

van den Broeck (1977). A production frontier represents the maximum amount of output that can be 

produced given a set of inputs. Since most farms typically fall below this output, the deviation from the 

maximum output is the measure of inefficiency and is the focus of our empirical work. The model 

specifies output (Yi ) as a function of a set of inputs (Xi ) and a disturbance term (ei ). That is:  
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Yi = f(Xi : β + εi) 

Where:  

Yi = Output of the ith household (in grain equivalent)   

Xi = Vector of actual input quantities used by the ith household 

βi =  Vector of parameters to be estimated  

εi =composite error term   

εi = Vi – Ui------------------------------- 2    

Vi =  Decomposed error term measuring technical efficiency of the ith farm.  

Ui = The inefficiency component of the error term  

The symmetric component (Vi) represents the variation in output due to factors (weather or disease 

attack) beyond the farmer’s control. This symmetric component of the error term is independently and 

normally distributed as N (0, ∂V
2
). A one sided component (Ui > 0 ) shows technical inefficiency relative 

to the stochastic frontier. Hence, if Ui=0 , production lies below the frontier and is assumed to be 

independently and identically distributed and truncated at zero with the variance ∂V
2
 (N 0 ∂V

2
) . The 

parameter estimators (βi ) and the variance parameters were obtained by the maximum likelihood 

estimation method. According to Coelli (1996), technical efficiency of the individual industry is defined 

in terms of the ratio of observed output to the corresponding frontier output, conditional on the level of 

inputs used in the household. Technical efficiency of in i household, the stochastic frontier production 

function equals the ratio of observed output to estimated frontier output:  
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Since Ui is defined as non-negative random variable, the technical efficiencies will lie between zero and 

unity, where unity indicates that a firm is technically efficient. The empirical model of the stochastic 

production frontier function is specified as follows:  

 

lnY=lnβ0 + lnβ1X1 + lnβ2 X2 + lnβ3X3 + lnβ4X4  +  Vi – Ui …………… 4 

 

Where : 

Y = Value of output of the crop farmers  

X1 =Land area cultivated measured in hectares  

X2 =Labour used in man days  

X3  =Quantity of fertilizer used in kg  

X4  =Quantity of seed used in kg 

 

The technical efficiency for individual farm was computed as an index and the average technical 

efficiency for the production system determined. Based on a number of socio-economic factors identified 

to be influencing the technical efficiency of the farms, the Coelli and Battese (1996) inefficiency model 

was employed to estimate the parameters of the variables. The model assumes that the inefficiency effect 

µi is independently distributed with mean µ and variance ∂
2
 . The model is specified as: 

µi = ∂0 + ∂1z1 + ∂2z2 + ∂3z3 + ∂4z4 + ∂5z5 + ∂6z6 + ∂7 z7 

  

z1 =Age of household head   

z2 =Household size  

z3 =Education of farmer measured in years in schooling  

z4 =Farming experience in years of farming   

z5 =Health status of farmer measured in days of incapacitation due to illness 

z6 =Marital status of farmer measured as dummy variable 1 for married and 0 otherwise  

z7  =Gender of farmer measured as a dummy 1 for male and 0 otherwise 
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∂0 - ∂7 =Regression estimates   

εi = A random disturbance following half normal distribution 

 

 Socioeconomic characteristics of farm households 

Tables 1 present the socioeconomic characteristics of farm households in the area. The mean age (41). 

This shows that majority of the respondents are young and still in their productive age. The table shows 

that majority of the respondents were male, 67 per cent of the respondents were males while 33 percent 

were female. This means that majority of the farming households were headed by males. This implies that 

male farmers engaged in most tedious farm operations therefore have more tendencies to be exposed to 

farm accident and musculoskeletal disorder the women. The mean household size in the study area is 12 

persons. The large family size is as an indication of the polygamous nature of the society in the study 

area. This implies that farm labour is readily available.  The average mean of the respondents in farming 

experience is 18 years. This shows that the respondents are well experienced in their farming activities. 

The average farm size holding in the study area is 0.98 hectares. This is an indication that the land 

cultivated by farmers is still within small scale which largely affects their productivity in the face of 

impaired health situation. Table 1 reveals that majority of the respondents (83%) did not progress beyond 

primary school. This indicates a low level of education. Education has been identified by scholars as an 

economic imperative which can help farmers become better technical managers of resources. Education 

also enhances the adoption and application of innovation.     

Table 1: Socio-economic characteristics of the respondents 

   Variable                     Frequency         Percentage           

Age 
21-30                               20                     20                         

31-40                               25                     25                           

41-50                               35                     35                           

51-60                               20                     20                           

Mean                               41                                                       

Gender 

Male                               67                        67                             

Female                           33                        33                                  

Household size 

1-10                                49                       49                     

11-20                              37                       37                             

21-30                              14                       14                            

Mean                              12                             

Experience 

1-5                                    44                    44                                

6-10                                  32                    32                                               

11-15                                15                    15                                                     

16-20                                  9                      9                                                             

Mean                                   8                                                     

Farm size 

0.1-1.0                                56                   56                                                        

1.1-2.0                                 39                  39                                                                           

2.1-3.0                                  5                   5                                                            

Mean                                0.98                                                                                                     

Educational level 

Quaranic education            54                   54                                             

Primary                              29                   29                                                                          

Secondary                           13                  13                                                           

Tertiary                                 4                  4                                                                 

 

 Source: Field Survey, 2016 
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Table 3 presents the ill health related information. It reveals that the most prevalent disease conditions in 

the area include hygiene and environment related ailments like malaria, typhoid and diarrhea (all 

constituting 86%) with malaria as the most common. The number of farming day(s) lost to ill health 

consisted of the number of day(s) in which a member of a household was sick including days spent 

receiving treatment and the day(s) spent recovering from the illness in the case of a member involved 

with farm work, and days in which such a member of the household lost on account of the ill health of 

another household member. Information in Table 3 reveals that 13 percent of the households lost between 

one and five farming days on account of illness of a member on one extreme, while on the other extreme, 

20% of them lost over 15 farming days due to illness of a member. 

 

Table 3: Prevailing ailments types and days lost to health shocks 

Type of ailment                       Frequency                    %                          Cumulative% 

Malaria                                        43                              43.0                              43   

Typhoid                                       28                               28                                71 

Diarrhea                                      15                              15                                 86.0 

Others                                          14                              14.0                            100.0 

Total                                           100                             100.0 

Days lost to illness 

1 – 5                                             13                                13                                 13 

6 – 10                                           39                                39                                 52 

11 – 15                                         28                                28                                 80 

>15                                              20                                 20                               100 

Total                                          100                              100.0 

Source: Field 2016 

Prevailing ailments types and days lost o health shocks 

Table 3 presents the ill health related information. It reveals that the most prevalent diseases conditions in 

the area include hygiene and environment related ailments like malaria, typhoid and diarrhea (all 

constituting 85.9%) with malaria as the most common. The number of farming day(s) lost to ill health 

consisted of the number of day(s) in which a member of a household was sick including days spent 

receiving treatment and the day(s) spent recovering from the illness in the case of a member involved 

with farm work, and days in which such a member of the household lost on account of the ill health of 

another household member. Information in Table 3 reveals that 46.7 percent of the households lost 

between one and five farming days on account of illness of a member on one extreme, while on the other 

extreme, 6.7% of them lost over 20 farming days due to illness of a member. The summary of this 

variable in Table 2 shows that the least number of days lost to illness was two, the highest number of days 

lost to illness was 24 and the mean number of days lost to illness was eight. 
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Table 3: Prevailing ailments types and days lost to health shocks 

Type of ailment                       Frequency                    %                          Cumulative% 

Malaria                                        43                              43.0                              43   

Typhoid                                       28                               28                                71 

Diarrhea                                      15                              15                                 86.0 

Others                                          14                              14.0                            100.0 

Total                                           100                             100.0 

Days lost to illness 

1 – 5                                             13                                13                                 13 

6 – 10                                           39                                39                                 52 

11 – 15                                         28                                28                                 80 

>15                                              20                                 20                               100 

Total                                          100                              100.0 

Source: Field 2016 

Table 2: Maximum Likelihood Estimated and inefficiency function using the stochastic production 

frontier 

Variable                                            Parameter        Coefficient           p-value 

Constant                                                  β0                    8.49                 0.002
** 

Farm size (ha)                                         β1                              0.40                  0.000
* 

Labour (Man days)                                 β2                    0.62                  0.000
* 

Fertiliser (kg)                                          β3                    0.36                  0.000
* 

Seed (Kg)                                               β4                     0.56                  0.000
* 

 

Inefficiency model 

Constant                                                 ∂0                     0.40                  0.749 

Age                                                        ∂1                      0.62                 0.000
* 

Household size                                      ∂2                      0.31                 0.000* 

Education                                              ∂3                     -0.53                 0.987 

Experience                                            ∂4                      -0.65                 0.000
* 

Health status                                         ∂5                       0.58                 0.003
** 

Marital status                                        ∂6                      -0.67                 0.000
* 

Gender                                                  ∂7                         - 0.75                 0.000
* 

 

Diagnostic statistics 

Sigma squared                                      ∂
2
                         0.90                0.000

*
 

Gamma γ                                                                          0.76             0.000
*
 

Log-likelihood                                                                 -1.54 

l-R test                                                                             18.66 

*, ** significant level at 1% and 5% respectively 

Source: Field Survey data Analysis, 2016 

 

Effect of ill Health on Agricultural Production 

The effects of ill health showed the presence of technical inefficiency of the farmers in the study area. 

This was confirmed by the large and significant value of the gamma coefficient. The gamma value of 0.76 

indicated that about 76% variation in the output of the farmers would be attributed to technical 

inefficiency effects alone while only 24% was due to random effects. A negative sign of the parameters in 

the inefficiency model indicated that the associated variable have a positive effect on technical efficiency 
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and vice versa. The result obtained from the stochastic production function indicated that the efficiency of 

the farmers was affected not only by the traditional input variables: land, labour, fertilizer and seed but 

equally by socio – economic factors: age, size of household, experience, health, sex and marital status. 

The signs of the estimated coefficients were as expected but education was found to be insignificant 

which we attribute to the communal nature of the area and ideas are shared and also the existence of 

extension workers who guide most farmers in the area. 

Thus, the elasticity of land, labour, fertilizer and seed were positive. This implies that increasing any of 

these inputs would increase output. Labour elasticity was 0.62 and significant at 1% meaning that labour 

has the largest impact on the output of the farmers in the study area. If quantity of labour used on the farm 

increased by 1 percent; output will increase appreciably by 62 percent. Also, fertilizer has large 

coefficient 0.36 which was significant at 1%. This implies that 1 percent increase in fertilizer usage would 

lead to 36 percent increase in output. The coefficient of seed variable was 0.56 thus a 1% increase in seed 

increase output by 56%. Land has a positive effect to output with a 0.56 coefficient.  

It is worthy to note that the health variable which was measured as days lost to incapacitation due to 

illness has a positive sign and significant at 1%. This follows a prior expectation that ill health has 

negative effect on technical efficiency of the farmers. From the result, the health coefficient of 0.58 

implies that one percent improvement in the health condition of the farmers will increase efficiency by 58 

percent. This high return to health is due to the labour intensiveness of the agricultural production 

processes in the area 

 

CONCLUSION AND RECOMMENDATIONS  

This empirical study is on the effect of ill health on technical efficiency of grain farmers using stochastic 

frontier production function. The result of the study revealed that basic production variables included in 

the production function had positive relationship with grain output. The health variable which was 

captured by illness episodes and number of days absent from work due to illness were found to reduce the 

efficiencies of the vegetable farmers. A percentage increase in healthy days increases output by 58% 

which shows that the area needs a great investment in health. The study therefore concludes that ill health 

impacts negatively on the technical efficiency of grain farmers in the study area thereby reducing their 

productivity levels.  

Based on the findings of this study, it is recommended that to curb the menace of ill-health;  

 Health care services should be improved in the farming communities at subsidized rate in order to 

facilitate good medical care to the vegetable farmers.  

 Health education should form a core of educational or extension service delivery to the farmers to 

assist them to make proper use of preventive measures so as to reduce illness episodes and 

number of days lost to illness. 

  Government should put in place policies that should encourage training of farmers in work 

related risk reduction, geared at curbing infections and incapacitations occasioned by diseases, 

accident and strains.  

 Government should provide and improve available health infrastructure/facilities, making them 

accessible and affordable. 
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