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ABSTRACT  

Tractor is an important source of farm energy and power for mechanization of farm operations. It 

requires high initial capital investment. Tractor costs have great influence on profit. Knowledge of 

tractor costs for farm operations has a prime importance in making management plans and decisions 

especially in comparing different tractor types and models thereby assisting in the selection of a 

more appropriate farm tractor. This paper reports on the various factors that contribute to the 

ownership costs of farm tractors and the various techniques of estimating tractor costs in Nigeria 

under three different management systems. These management systems include Tractor and 

Equipment Hiring Services (TEHS) under the Ministry of Agriculture and Natural Resources; 

Farmers' Co-operative Management System (FCMS); and Private Ownership Management System 

(POMS). In each of the Management Systems, the costs of three tractor makes namely MF 135; Steyr 

768 and Zetor 7711 were investigated and compared. Results indicate that the average units cost per 

hour were NI20.44; N134.96; andN159.56 for POMS, FCMS and TEHS respectively. In terms of 

hours of usage per annum, POMS has the highest effective use of 678.92 hours followed by the 

FCMS with 603.63 hours while TEHS has only 534.4 hour.  

 

1. INTRODUCTION  

The agricultural tractor is at the center point of 

agricultural mechanization. In Nigeria, 

agricultural mechanization is being 

encouraged to boast agricultural production. 

There exist some tractors and equipment 

hiring services in many states of the 

federation. Also some private farms, 

institutions, government agencies, cooperative 

bodies etc. buy and operate tractors for 

agricultural and other services. At present, 

there are many different makes and models of 

tractors in the country.  

 

Nigeria's agricultural mechanization 

technology has continued to be import-

oriented. Agricultural machines and 

equipment were imported into the country to 

support the various governments' 

mechanization policies. Between 1980 - 1982 

period alone, the Federal Government of 

Nigeria imported and distributed many 

tractors, implements and other agricultural 

machines [1].  

 

The report of a farm machinery use survey 

conducted five years later showed that out of 

the total number of 15, 906 tractors in use in 

Nigeria between 1975 - 1985, only 59.80% 

were functional, 26.66% were not in 

operational condition while 13.54% or 2,154 

tractors were unserviceable or in a state of 

disrepair and packed in the continuously 

expanding graveyards of unserviceable farm 

power and machinery sheds [2]. This alarming 

state of disrepair of agricultural machines and 

equipment prompted the Federal Government 

of Nigeria to embark on the PTF tractors and 

the equipment rehabilitation project in 1998. 

The positive effects of the project are yet to be 

felt or seen in the agricultural sector of the 

economy.  

 

The reasons for the high rate of tractors 

breakdowns have been attributed to many 

factors, prominent among which were poor 

Management System, inadequate knowledge 

of tractor ownership costs, and lack of funds to 

enable prompt repairs and maintenance 

services.  

 

There is therefore the need to study, document 

and appraise the various management and cost 

factors influencing the management and 

ownership costs of agricultural machinery and 

equipment. Such a study will enable farmers to 

determine whether they have profited or lost in 

their respective farm businesses using tractors. 
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It will help to expose certain problems 

inherent in some of the already existing tractor 

management systems and hence will enable 

the tractor owner to select a better one. In 

addition, the knowledge of tractor costs will 

also help in making management plans and 

decisions, more so, in comparing different 

tractor types and models for the selection of 

the most appropriate farm tractor under 

different management systems. Previous 

attempts to study the costs of owning and 

operating tractors revealed that tractor 

ownership costs were viewed from many 

perspectives.  

 

Tractor costs were classified as fixed and 

variable costs [3]. Fixed costs were identified 

to include depreciation, interest on investment, 

taxes, housing and insurance. Variable costs 

include the repair and maintenance, 

lubrication, fuel and operator's labour costs.  

 

Tractor costs were also classified as 

comprising of two groups namely: owning or 

fixed costs and operating of variable cost [4]. 

Owning or fixed cost includes annual 

depreciation, interest, taxes and shelter 

charges. The operating costs were defined as 

fuel, oil, lubricants, maintenance, repairs and 

labour costs.  

 

Tractor power costs could be divided into 

fixed and operating costs [5]. Fixed costs were 

identified as depreciation and interests 

whereas operating costs include fuel, oil, 

lubricants, maintenance and repair costs, 

which were 35% and 34% of the overall 

operating cost per hour at life expectancy of 

8,000 and 10,000 hours respectively.  

 

Machinery costs were divided into two: fixed 

and variable costs were identified as fuel, 

lubrication, daily service and maintenance, 

power and labour. It was reported that the 

anticipated annual cost of repair for anyone 

machine is uncertain maintaining that only 

repair records kept can give an indication of 

average or expected repair costs because repair 

cost vary form one section of a country to 

another due to the natural randomness of 

breakdowns and variations in repair charge 

[6].  

 

The annual repair cost as a decimal factor of 

list price was estimated to be 0.045 

considering 700 hours per year for a tractor 

[7]. It was reported that the costs of farm 

machinery operations can only be estimated 

maintaining that time should not be wasted in 

using complex depreciation method [8].The 

straight-line depreciation method was 

suggested' as most reliable for cost 

approximations [8].  

 

Repair costs may be governed by probability 

laws [9]. Tractor costs were classified into 

three namely: fixed, energy and time costs 

[10]. Fixed costs were identified as interests, 

insurance, housing and only a portion of 

depreciation associated with obsolescence and 

time deterioration. Energy costs were defined 

as comprising of fuel, lubricants, maintenance 

and repair. Time costs were directly 

proportional to the number of hours the tractor 

operates regardless of size.  

 

In terms of annual use and cost of tractor 

operation, it was reported that there was a 

reduction in cost per hour as annual use 

increased [11].  

 

The average annual working time of farm 

tractors in Nigeria was reported to be 535 

hours, which was quite low, compared to 1400 

hours in Ethiopia during 1967 and 1500 hours 

in Kenya during 1965 - 66 [12]. The low 

annual use resulted in high cost per unit of 

work.  

 

The older tractors have higher repair and 

maintenance costs per hour because older 

tractors breakdown more frequently [11].  

 

It was suggested that a new tractor should be 

replaced at the end of 9 years stating that used 

tractors purchased as late as 6 years of age can 

have lower operating cost than a new tractor 

and a tractor purchased at the age of 3years 

and sold at the age of 6years has the lowest 

cost, and that the time of replacement decision 

depends on the accumulated costs over a 

period of years. The optimum replacement of a 

machine was at the age of 9-10 year [9].  

 

It has been showed that out of the total number 

of 15, 906 tractors in use in Nigeria between 
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1975-1975, only 59.80% functional, 26.66% 

were not in operational condition while 

13.54% were unserviceable, indicating lack of 

repair and maintenance resulting to high 

ownership cost and high rate of unserviceable 

tractors [2].  

 

Between 1980 - 1982, Nigeria imported about 

863 tractors with other implements. The 

tractors had high rate of breakdowns, repair 

and maintenance; with less than 500 hours of 

usage per annum [1].  

 

From the review of literature, it is discernible 

that the cost of owning and operating 

agricultural tractors could be classified into 

variable, fixed and time costs. These costs 

were identified to include depreciation, 

interest on investment, taxes, housing and 

insurance; repair and maintenance, lubrication, 

fuel, operator's labour costs and the number of 

hours the tractor operates.  

 

The main objective of this study is therefore to 

carryout an investigative research survey on 

the various management and cost factors 

affecting the management and ownership costs 

of agricultural tractors. Specifically, the 

objectives of the study are:-  

 

i.)  To obtain a reliable data on the factors 

affecting tractor ownership costs such as 

interest on investment, housing and 

insurance; repair and maintenance; 

depreciation, taxes, lubrication, fuel, 

operator's labour costs and number of hours 

the tractor operates.  

 

ii.)  To ascertain the influence of tractor- 

make and management system on the costs 

of owning and operating agricultural 

tractors.  

 

2.  METHODOLOGY  

The study adopted the investigation survey 

research approach using questionnaires. The 

study was limited to three tractor ownership 

and management systems namely Tractor and 

Equipment Hiring Services (TEHS) under the 

Enugu State Ministry of Agriculture and 

Natural Resources; Farmers' Co-operative 

Management System (FCMS) represented by 

Ndike - Ahia Farmers Co-operative Society in 

Rivers State; and the Private Ownership 

Management System (POMS) represented by 

Ace Farms in Anambra State of Nigeria. The 

concept and operations of the three 

management systems are as described [11].  

 

During the survey, quantitative and qualitative 

data were obtained from each of the 

establishments. The quantitative data were 

based on observations, existing records and 

authoritative publications which provided the 

age, purchase price, hours of use, repair and 

maintenance costs, fuel, lubrication etc. of the 

tractor makes and models selected. The 

qualitative data came from observations, 

expert opinions and questionnaires considering 

the fixed and variable costs of the tractor 

under investigation as well as their total hours 

of use per annum for a period of five years. 

Interviews were also held with some relevant 

staff of the establishments.  

 

The study met several limitations some of 

which include difficulty of public officers to 

let out information concerning costs of 

running the tractors; poor documentation of 

activities on the part of most of the 

establishments. Making repeated visits to the 

staff of the establishment for them to agree to 

spare their tight schedule in order to attend to 

the questionnaires surmounted these problems. 

Individual interviews and personal 

explanations were also very useful in 

clarifying their doubts and reluctance in giving 

out information.  

 

Due to incomplete data availability, only three 

tractor makes namely MF 135, Steyr 768 and 

Zetor 7711 had complete information required, 

hence were considered for this study. In each 

of the management systems, the costs of the 

three tractors were investigated and compared. 

After analyzing the completed questionnaires 

and some relevant records of the 

establishments, fixed and variable costs were 

determined.  

 

 

The depreciation costs were determined using 

the straight-line method given by equation 2.1 

as follows:  

  
  

 
                               (2.1) 
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Where D = depreciation (₦)  

P = Purchase price of tractor (₦)  

n = Useful or economic life of  

tractor (years)  

L = Salvage value of the tractor  

 

The useful life of 10 years and a salvage value 

of 5% was assumed in line with existing 

literature [12].  

 

The interest on investment for a tractor is 

usually added to the fixed costs of the machine 

because the money invested by buying the 

machine cannot be used for any other 

productive venture. In this study, the interest 

rate of 14% of the average investment was 

used based on the prevailing rate at the time in 

the banking sector of the economy.  

 

Shelter is a vital cost factor in determining the 

cost of farm machinery. When shelter is 

provided, the average expected life of the 

machine would be increased. Also the average 

annual repair cost estimates will be reduced 

and smaller for sheltered machines. Costs due 

to shelter vary according to types and 

complexities of the structure. In most cases, 

cheap structures are used as shelter and the 

cost of such cheap structure hardly exceeds 

0.5% of the purchase price of the machine 

[13]. In this study, 0.5% of the purchase price 

of the tractors was used to calculate the costs 

of housing the tractors.  

 

The repair and maintenance costs of the 

tractors were determined by adapting repair 

and maintenance cost formula [14]. The 

formula suggested that the repair and 

maintenance costs for a tractor averaged 6% of 

the purchase price a year for a 10 years or 

6000 hours life. A schedule of repair and 

maintenance costs as a percentage of purchase 

price were developed assuming that overhauls 

were done when needed and not delayed. The 

repair and maintenance schedule is as follows 

[14]:  

 

1
st
 year = 0%; 2

nd
 year = 1%; 3

rd
 year = 

3.75%;  

4th year = 8.5%; 5
th

 year = 2.5%; 6
th

 year = 

10%;  

7
th

 year = 4.5%; 8
th

 year = 5.75%; 9
th

 year = 

11.25%; 10
th

 year = 6.5%.  

 

Costs data pertaining to fuel, oil and 

lubrication consumptions including some 

information on repair and maintenance were 

collected from records available in the 

establishments covered by this study. Also 

obtained from available records at the 

establishments visited were the total hours 

used and operator's salary.  

 

3.  RESULTS AND DISCUSSIONS  

Tables 1, 2, 3,4,5,6 and 7 show the detailed 

results of the ownership costs of the three 

tractors under the three Management System. 

In all, there were generally low annual usage 

of the tractors, with Tractor and Equipment 

Hiring Service taking the lead.  

 

From table 8, it is observable that the mean 

annual unit cost per hour for the tractors was 

₦134.96 for FCMS; ₦120.44 for POMS and 

₦159.56 for TEHS indicating that POMS 

incurred the least unit cost per hour followed 

by FCMS and lastly by the TEHS.  

 

In terms of hours of usage POMS registered 

the highest average annual usage followed by 

FCMS and TEHS. Also the average 

percentage of total operating cost on total 

costs were 25.96%; 26.82% and 27.93% for 

POMS, TEHS and FCMS respectively.  

 

In all the management systems, there is 

generally a low average hours of usage 

ranging from 507.2 hours to 682 hours per 

annum, indicating that the tractors were under-

utilized. This shows that if the tractor 

ownership [9] and usage is to be a self-

sustaining and profit making venture, the low 

annual usage cannot guarantee the 

sustainability of the venture in terms of cost. 

The low hours of tractor use per annum shows 

that tractorization in Nigeria is low indicating 

that farmers awareness and financial capability 

to tractorize the farming activities in the 

country are very low. Another reason for the 

low usage is that a tractor is generally believed 

to be a farm machine only, and farming being 

a seasonal activity in Nigeria, attracts rapid 

use of tractors only during the farming season.  

 

Tables 1, 2, and 3, contain the ownership costs 

of the three farm tractors namely Zetor 7711, 
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Steyr 768 and MF 135 respectively under the 

Tractor and Equipment Hiring Services 

Management Systems. For Zetor 7711, (Table 

1) the unit cost rose from N126.36 per hour in 

1990 to ₦164.26 per hour in 1994 at an 

average of ₦55.22 per hour. It is observable 

from the table that in the 4
th

 yr. of use the 

highest unit cost of NI89.77 per hour was 

recorded. In the same trend, Steyr 768 (Table 

2) recorded a progressive increase in the unit 

costs of the tractor from N 133.87 per hour in 

1990 to N161.03 per hour in 1994 at an 

average of N159.08 per hour. Also it is 

discernible from the table that the highest unit 

cost of N 197.18 per hour was recorded. Table 

8 shows the summary of the unit costs of the 

tractors under the three management systems. 

TEHS has highest average unit cost of N 

159.56 followed by FEMS with N 134.96. The 

least average unit cost accrued under the 

private ownership management system 

(POMS).  

Similarly in table 3 under the same 

management system of tractor and equipment 

hiring services, (TEHS), MF 135 also recorded 

a rise in the unit cost of the tractor from N 

130.23 per hour in 1990 to N 175.16 per hour 

in 1994 at the average of N 164.39 per hour. 

Again, the highest unit cost occurred in 4
th

 

year of use.  

 

For the three tractors under the TEHS 

management system, the mean total annual 

hours of usage were 507.2 hours for Zetor 

7711, 558 for Steyr 768 and 538 for MF135 

indicating that the tractors were marginally 

utilized.  

 

Under the Private Ownership Management 

System (POMS), it could be observed that the 

unit cost increased from N 106.65 per hour in 

1990 to N 121.33 per hour for MF 135 with 

the highest cost occurring in 1993. Also the 

total mean hours of usage of 682 hours per 

annum was recorded (Table 4).  

 

Under the same POMS, table 4 & 5 also 

illustrate that the unit cost of Steyr 768 rose 

from N 102.11 per hour in 1990 to N 163.62 

per hour in 1994. Also the mean annual total 

hours of675.83 hours was recorded (Table 5).  

 

Analysis of table 1, 2, 3,4,5,6 and 7 indicate 

that the unit cost is highest in the 4
th

 and 6
th

 

year of use of the tractor in the three 

management systems. This was because of 

usually high rate of repair and maintenance 

between the 4
th

 and 6
th

 years of use (Morris, 

1965). This high cost occurred due to general 

overhauling of the tractors, replacement of 

tyres, batteries, hydraulic pumps and other 

major parts of the tractors.  

 

In the Farmers Co-operative Management 

System (FCMS) a similar trend obtains as 

shown on tables 6, 7, and 8. The unit cost of 

MF 135 rose from N113.0 per hour to 

N177.47 per hour with average annual hours 

of usage of 600.38 hours. Under the same 

management system, Steyr 768 recorded a rise 

of the unit cost from N103.86 per hour in 1990 

to N145.49 per hour in 1994. The total annual 

hours of usage was 606.43 hours.  

 

Table 9.0 compares the annual usage and 

percentage of variable cost on total ownership 

costs for the tractors studied under the three 

management systems. The percentage of 

variable cost on total ownership cost was 

found to be 26.82%; 27.96% for TEHS, FCMS 

and POMS respectively, indicating that at least 

an average of 26.6% of the total ownership 

costs of the tractors will be incurred as 

variable costs annually irrespective of the 

management system adopted.  

 

The results of the comparison also indicate 

that the variable or operating costs such as 

fuel, oil, lubricants, maintenance and repair 

costs are least under the POMS and highest 

under the FCMS.  

 

Generally, analysis of the result reveals that 

the unit cost is least under the Private 

Ownership Management System followed by 

the Farmers Co-operative Management 

System. The TEHS Management System was 

most expensive.  

 

Tractor utilization was highest in the Private 

Ownership Management System recording 

682 hours per annum while under the Tractor 

and Equipment Hiring System (TEHS) the 

lowest hours of tractor utilization was 

recorded (Table 9) indicating that for a self-

sustaining business outfit, the Private 
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Ownership Management System can guarantee 

the sustainability of the venture more than the 

other management systems.  

 

 4. CONCLUSION  

In terms of hours of usage per annum, tractors 

under the POMS were most effectively 

utilized than FCMS and TEHS. In terms of 

economy, the unit costs per hour for the 

tractors under the management systems 

revealed that tractors are most economical 

under the POMS ownership.  

 

There was steady increase in the unit cost of 

the tractors within the first four years. The unit 

costs were low at the fifth year and this was 

attributable to the effect of major repairs and 

maintenance, which took place in the fourth 

year of usage.  

In all management systems, Steyr 768 

recorded the highest total cost as compared to 

other farm tractors under study. From the level 

of utilization of the tractors, it could be 

observed that POMS recorded more hours of 

use per annum indicating that tractor and 

equipment hiring services can best be handled 

as a self- sustaining business venture under the 

POMS 
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