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 Research Note 

IMPACT OF PARTIAL MECHANIZATION ON FARM 
PRODUCTIVITY, INCOME AND EMPLOYMENT GENERATION: A 

CASE OF TRISAL UPAZILA IN MYMENSINGH DISTRICT 
 

M. Monjurul Amin 
M. T. H. Miah 

 
ABSTRACT 

 

        This study has examined the impact of partial mechanization on crop productivity, income and 
employment generation in Trisal Upazila of Mymensingh District. Gittinger's methodology (1994) was followed 
to appraise the profitability of the concerned equipment. The activity budget was used to find out the 
profitability of MV Boro paddy producing farmers considering `with' and `without' situations. The general 
findings of the study were that the investments in the selected mechanical equipment were profitable. The 
sensitivity analyses suggested that the profitability of the concerned equipment, as expected, was highly 
correlated with 10 percent increase in O& M costs and/or 10 percent decrease in benefits. The results revealed 
that the individual users and owner-cum-users group earned more income than the non-users group of mechanical 
equipment. It was also found that the per hectare labour use in MV Boro paddy production in equipment user 
groups was lesser than that of non-users group. This implied that there was a negative impact of partial 
mechanization on employment with respect to MV Boro production. However, multiple uses of mechanical 
equipment created more non-farm employment opportunities in rural Bangladesh like repairing workshop, driving 
and operating of DSSTWs, PTs etc., shops for equipment,,-spare-parts, fertilizers, diesel, insecticides and 
transportations. 
 

I. INTRODUCTION 
 
        Farm power plays an important role in crop production system of Bangladesh. 
Timeliness and intensive uses of some key inputs such as: labour, water, fertilizers etc., 
are needed for increasing per hectare yield and quality of products, which can possibly be 
achieved through mechanization. Farmers in Bangladesh have traditionally used draught 
animal power (DAP) for various farm activities. But at present, use of mechanical sources 
of power has gradually been increasing. Due to excessive sub-divisions and fragmentation 
of holdings, small farm size and capital constraints, complete mechanization is a time-
consuming matter in Bangladesh. Despite these constraints, some farmers have mechanized 
their farming activities partially. They adopted and used different combinations of 
mechanical devices such 
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III. RESULTS AND DISCUSSION 
 
       First of all, the financial analysis together with sensitivity analysis of different equipmenl 
and then the results of costs and returns analysis of MV Boro paddy and finally the effect o1 
partial mechanization on farm productivity, income and employment are presented. 
 
Financial analyses of different equipment 
 
       The financial analysis has been done to assess the profitability of the concerned 
mechanical devices from the viewpoints of individual owners. Three types of discounted 
measures such as BCR, NPV and IRR, as stated before, have been employed in this study. 
 
       Hypothesis (a), that investing in different mechanical devices for farm mechanization is 
unprofitable from the viewpoints of individual investors. It can, assuming null hypothesis to 
be true, be written as: 
        
       Ho: BCRs of different equipment are less than unity, or NPVs of different equipment are 
less than zero, or IRRs of different equipment are less than the opportunity cost of capital. 
       
       H1: Ho is not true. 
 
Table 1: Results of financial analyses of different mechanical equipment 
 
Discounted 
measure 

DSSTW 
(Electric 
operated) 

DSSTW 
(Diesel 

operated) 

Power tiller Weeder Sprayer Paddle thresher 

BCR at 13 
% 

2.13 1.71 2.71 3.94 1.17 2.07 

NPV at 13 
% 
(Tk `000) 

403.09 304.24 100.23 1.09 1.34 25.68 

IRR (%) 39 24 60 136 Undetermined Undetermined 

Source: Adapted from Amin (2001, p. 70) 
 
       The results presented in Table 1 indicate that investments on all the selected mechanical 
devices are profitable. It is also evident from the table that the BCRs of all the equipment are 
more than unity (1) and their NPVs are also more than zero (0) at 13 percent discount rate. 
The IRRs of diesel and electrically operated DSSTWs, PT and weeder were found higher 
than the possible opportunity cost of capital. It can, therefore, be concluded that the 
investments in all the selected mechanical equipment are profitable. The BCR at 13 percent 
discount rate was the highest (3.94) in the case of weeder and NPV was the highest (Tk 
4,03,090.00) in the case of electrically operated DSSTW, respectively. The highest IRR 
(136 percent) was found in the case of weeder among all the selected equipment. Table 1 
indicates that all the selected mechanical equipment are profitable. IRRs of sprayer and paddle 
thresher were undetermined due to their positive incremental cash flows over the project life. 
In other words, the results 
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presented in Table 1 clearly supported the rejection of null hypothesis (a). This implies that 
farmers could make profit by investing in the above mentioned equipment. 
 
Sensitivity analyses of different equipment 
 
       The results of sensitivity analysis show how the value of the investment criteria 
changes due to changes in benefit stream of the concerned equipment. The profitability of the 
selected mechanical devices may be expected to be highly sensitive to changes in O& M 
costs and gross benefit of the equipment. 
 
        In this study sensitivity analysis was conducted based on the assumptions that all benefits 
and investment costs would remain the same, then what would happen in the profitability of 
different equipment, if O& M costs would increase by 10 percent. Again sensitivity analysis 
was done based on the assumption that all costs and salvage value would remain the same, 
then what happened in the profitability of different equipment if benefits would decrease by 10 
percent. Under the changed circumstances, the financial analysis of Table 1 has been 
recalculated separately and the summary results are presented in Tables 2 and 3. 
 
       It is evident from Table 2 that the BCRs of all equipment at 13 percent discount rate 
considering the changed situation were greater than unity (1) for 10 percent increase in O& M 
costs. The IRR was found greater than the opportunity cost of capital (i.e., 13 percent) for all 
equipment with the exception of PTh. Table 2 shows that the IRRs were found undetermined 
for PTh due to positive incremental cash flows over the project life. This implies that a 10 
percent increase in O& M costs had a great effect on the previous conclusion regarding 
financial profitability of mechanical devices from the viewpoints of individual owners. The 
results clearly imply that investments in mechanical devices such as: DSSTW, PT, weeder, 
sprayer and PTh were still highly profitable from the viewpoints of individual owners.  
 
Table 2: Summary results of sensitivity analyses of different equipment considering 10 
percent 
               increase in O& M Costs 
 
Discounted 
measure 

DSSTW 
(Electric) 

DSSTW 
(Diesel) 

PT Weeder Sprayer PTh 

BCR at 13 % 1.94 1.56 2.46 3.58 1.06 1.88 

NPV at 13 % 
(Tk `000) 

367.38 260.68 94.37 1.06 0.55 23.28 

IRR (%) 34 18 54 124 45 Undetermined 

 
Source: Adapted from Amin (2001, p. 74). 
 
        It is evident from Table 3 that BCRs of all selected equipment were greater than unity 
and NPVs were positive considering the selected discount rates. IRRs were found higher 
than opportunity cost of capital in cases of electrically operated DSSTW, PT, weeder and 
sprayer. IRR of diesel operated DSSTW, was found slightly higher than the opportunity cost 
of capital considering 13 percent discount rate. The IRR of PTh was found undetermined 
due to 
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positive incremental cash flows over the project life. These results imply that if benefit 
decreased at the rate of 10 percent considering salvage value and other costs remaining same, 
investment on DSSTW, PT, sprayer, weeder and PTh would be profitable. It is also 
evident that a 10 percent decrease in benefit has a great effect on the previous conclusion 
regarding financial profitability of different mechanical devices. The results clearly imply 
that investments on different mechanical devices such as: DSSTW, PT, sprayer, weeder and 
PTh were profitable from the viewpoints of individual owners. 
 
Table 3. Summary results of sensitivity analyses of different mechanical devices 
considering 10 percent decrease in Benefits 
 
Discounted measure DSSTW 

(Electric) 
DSSTW 
(Diesel) 

PT Weeder Sprayer PTh 

BCR at 13 % 1.92 1.54 2.45 3.56 1.06 1.87 
NPV at 13 % 
(Tk `000) 

327.81 231.09 85.05 0.95 0.45 20.73 

IRR (%) 28 14 44 93 15 Undetermined 
Source: Adapted from Amin (2001, p. 75).  
 
Cost and returns of MV Boro paddy 
 
       To test the set hypothesis (b) that there is no difference in profitability of MV Boro paddy 
production between users and non-users of mechanical devices, a simple activity budget 
(Dillon and Hardaker 1993) of per hectare MV Boro paddy was prepared. 
 
       Here profitability was measured by per hectare net return from Boro paddy production. It 
can be seen from Table 4 that the average per hectare gross returns as well as net return from 
MV Boro paddy under partial mechanization were higher than those of non-users of 
mechanical devices. 
 
Table 4. Per hectare costs and returns of MV Boro paddy production. 
 
Farm Category 
(Equipment user / 
non-user) 

Gross return 
(Tk `000/ha) 

Gross cost 
(Tk `000/ha) 

Net return 
(Tk `000/ha) 

BCR 
(Undiscounted) 

Only users 38.71 35.70 3.01 1.08 
Owner-cum-users 40.30 37.04 3.26 1.09 

Non-users 38.11 35.89 2.22 1.06 

Source: Adapted from Amin (2001). 
 
        Per hectare net returns (i.e., profits) were found respectively Tk 3,260.00, Tk 3,010.00 
and Tk 2,220.00 for the owner-cum-user, only user and non-user groups, respectively. 
Undiscounted BCRs of owner-cum-user, only user and non-user groups were also found 
greater than unity, which indicated that per hectare MV Boro paddy production was highly 
profitable for all the producers of the selected groups. But BCRs of both the user groups (1.09 
and 1.08) were relatively higher than that of non-users group (1.06), which indicated that MV 
Boro paddy production was more profitable for users than for the non-users group. It is 
 



 



 



 



 


