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BENEFIT-COST ANALYSIS OF DEEP AND SHALLOW 
TUBEWELL PROJECTS IN THE TANGAIL 

DISTRICT IN BANGLADESH 

M. T. H. Miah* and J. B. Hardaker** 
 
 

 ABSTRACT 
 
         This study examines the profitability of deep tubewell (DM and shallow tubewell (STW) projects in the 
Tangail District in Bangladesh from the viewpoints of participating farmers, managers and society. The 
appraisal is based on the actual rather than planned levels of utilisation. Only the direct/tangible benefits and 
costs of these projects are taken into account. Secondary and intangible benefits and costs together with flow-
on effects are ignored. 
 
         The general findings are that the DTW and STW projects are profitable from the viewpoints of 
participating farmers and managers, but unprofitable from the viewpoint of society. The results of sensitivity 
analyses reveal that the profitability of these projects is positively related to command areas. 

 
 

1. INTRODUCTION 

It has long been realised that the dry season in Bangladesh is the safer for 
successful crop production, provided irrigation facilities are available. To this end, 
deep tubewells (DTWs) and shallow tubewells (STWs) h-ive been introduced. A 
major component of the improved agricultural production technology in Bangladesh 
is irrigation in the sense that the productivities of other inputs, for example, high 
yielding variety (HYV) of seeds, fertilisers etc., largely depend on the availability of 
ensured water supply in the cropfields. 
 

 

 

 

 

 

 

 

 

 

 

*Associate Professor in the Department of Agricultural Economics, Bangladesh Agricultural Uni-
versity, Mymensingh, Bangladesh. This paper is based on research completed for his M.Ec. dissertation at the 
University of New England, Armidale, Australia. 
            **Associate Professor in the Department of Agricultural Economics and Business Management, 
University of New England, Armidale, Australia. Suggestions received from the anonymous referees during 
the course of this study are acknowledged gratefully, but all errors ark the authors' responsibility. 
 



2                                  The Bangladesh Journal of Agricultural Economics 

All mechanical water lifting devices in Bangladesh have been sold with subsidy. 
However, pressures have been placed by donor agencies on the Government of Bangladesh to 
reduce subsidy on agricultural inputs. As a result, prices of almost all agricultural inputs 
such as fertilisers, pesticides etc., have gone up. Subsequently, some farmers have been 
arguing that crops cultivated under DTW and STW projects are unprofitable and some 
managers of tubewells  have been claiming that DTW and STW projects are unpro-
fitable. In fact, few hard data are available about the profitability to farmers or owners/ 
managers of tubewell projects under specific agro-climatic conditions.  

Johnson (1985) argued that the Government of Bangladesh arbitrarily recommended areas 
irrigated of 24.3 ha (60.0 acres) for a DTW and 5.0 ha (12.0 acres) for a STW project. In 
fact, the average- command areas of tubewells have decreased over the past few years while 
the number of tubewells has appreciably increased (Hamid 1977, Jaim and Bahman 1978, 
Chakravorty 1985, Mandal 1986, and Miah 1987). This implies that there is a divergence 
between what is perceived optimal, by farmers or managers and what national planners believe 
should be the case. 

 
This study was therefore designed to provide empirical evidence relevant to the 

abovementioned problematic situations taking into account the actual rather than planned levels of 
utilisation of the tubewells. 

The main objectives of the study were  

i. to assess the profitability of growing HYV boro paddy under DTW and S'I`W 

projects from the viewpoint of participating farmers ; 

ii. to assess the performance of DTW and STW projects from the viewpoint of 
managers; 

iii. to assess the performance of DTW and STW projects from the viewpoint of society; 
iv. to identify the effects on profitabilities of DTW and STW projects from the 

viewpoint of managers and the society if command areas under each of the projects 
vary ; and 

v, to suggest policy guidelines/recommendation.  

 

The following hypotheses were tested: 
 
(a) Cultivation of HYV boro paddy under tubewell projects is unprofitable from the 

viewpoints of participating farmers. 
        (b) DTW and STW projects are unprofitable from the viewpoints of managers.  
        (c) DTW and STW projects are unprofitable from the viewpoint of society. 
 
 
 
 
 
 
 
 
 
 



Benefit-Cost Analysis of Deep and Shallow :  Miah and Hardaker                                                                             3 
 
        Hypotheses (b) and (c) were tested for the average command areas that are observed in 
the selected study area. In addition, the effect on profitability of variation in command areas 
was investigated. 
 
         This paper comprises four sections. After this introduction Section II deals with research 
methods. In this section, data source and methods of appraisal are presented. Section III 
embodies that results of the appraisal and sensitivity analysis of the tubewell projects. Policy 
implications are included in Section IV. 

II. RESEARCH METHODS 
Data Source 

 

Fulki Union of Basail Upazila (i.e., sub-district) in the district of Tangail, which is 
located about 13 km east of Tangail town, was purposively selected for the investigation. The 
area had the largest number of both DTW and STW projects in the Basail Upazila. The area is 
one with typical low-lying farms growing HYV of paddy in the boro season irrigated from 
DTWs and STWs. 

Data were collected from primary sources. A two-stage sampling procedure was 
followed. In all, 20 projects, 10 out of 23 DTWs and 10 of 135 STWs, were randomly 
selected. At the second stage, an accidental sampling technique had to be used. In total 100 
farmers, at the rate of five farmers from each of the sampled projects, were selected as the 
ones first encountered during the visits to the study area. 

Two sets of questionnaires, one for project managers and the other for farmers, were 
used to collect relevant information. The fieldwork covered the period from March 1985 to 
April 1986. However, formal survey data were collected during the period d from July 5 to 
August 15, 1986. The data so collected were then summarised for each farm/ project, 
tabulated and analysed to obtain data useful in the project appraisal calculations. It was found 
that four of the sample often DTWs were powered by electricity. The casts of diesel and 
electrically-powered DTWs were therefore calculated separately. (Appendix Tables 7 and 8). 

Methods of Appraisal 
 

The method of project appraisal suggested by Gittinger (1982) was -followed, since it is 
widely used by the World Bank and also many other donor and planning-agencies, par-
ticularly for agricultural and/or rural based projects. Moreover, the method is well-suited to 
testing the hypotheses and so to achieving the ultimate objectives of the study. Both financial 
and economic analyses were done for DTW and STW projects. 

Financial analysis was conducted as follows 
(a) Financial analysis from the viewpoint of participating farmers under oath of DTW and 
STW projects. In this analysis there is no need to employ discoun- 
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Investment costs. These include; capital cost of the tubewell itself including the cost 

of the pump and motor, cost of pump house and cost of electricity connection (where 
applicable). 

In this study, the ownership pattern (rented or owned) was ignored. It was assumed that 
tubewells were purchased by managers. The initial purchase value was taken as one of the 
components of investment costs. Each of the DTWs surveyed was installed by the BADC, and 
it had a permanent pump house, which was also constructed by the BADC to protect the DTW 
equipment. The cost of the pump house was therefore ignored in the financial analysis but 
was considered as a component of investment costs in the economic analysis. No permanent 
pump house was seen in the study area for STWs. 

Since the BADC has no responsibility for providing electricity connections to DTWs and 
STWs, project managers had to arrange this with the Power Development Board (PDB) or the 
Rural Electrification Board (REB). The managers of tubewells had to pay the concerned 
officials for making the electricity connections. The entire amount spent for the purpose of 
electric connection was considered as one of the components of investment costs in the 
financial analysis. In the economic analysis, bribes to the official of the PDB or the RED for 
the purpose of electric connection were ignored since these were viewed as transfer 
payments. 
(b) O and M costs. These costs involve: cost of fuel/electricity, cost of spare parts and 
mechanics fees, and salaries for the fieldman and operator. All O and M costs were 
borne by the managers of the projects. 
(c) Production costs. As stated before, the financial analysis was classified into three distinct 
categories. As a result, items of production costs vary according to the type of analysis. 

 
When a costs and returns analysis was done from the viewpoint of individual farmers, 

production costs were defined to include costs of human labour, animal labour, seeds/ seedling, 
water charges, fertilisers, tools and equipment, and interest on operating capital. Benefits to 
farmers were reduced by the proportion of the value of production going to managers. 
Production costs from the viewpoint of managers under the actual situation are the 
investment and 0 and M costs. Managers were assumed not to incur any costs for crop 
production other than the investment and 0 and M costs, while 25 per cent of the benefits 
from crops grown were allocated to managers. When the financial analysis was done as if 
the full costs would be incurred and full benefits would be received by managers (i.e., 
hypothetical but feasible situation), the production costs included all costs, as stated above, 
associated with crop production, plus investment and 0 and M costs. All -benefits were 
assumed to flow to the manager in this case. 
 
Discount Rate 
      In selecting appropriate discount rates for financial and economic analyses, an 
effort was made to capture the real world situation. The interest rate policy for rural credit is 
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Investments from the viewpoint of managers in these projects are likely to continue to be 

made unless distortions in prices paid and received by tubewell owners are removed. Since 
electrically operated DTW projects are highly profitable to their owners, they face high 
temtation to bribe the concerned officials to secure electric power. Therefore, if the subsidy on 
electricity were to be reduced, society's burden would be decreased and a step would have been 
taken towards a corruption free society. On the other hand, the extension of electricity supply 
to rural areas is important for welfare reasons in that it allows rural people to enjoy some 
modern amenities. 

 
This study confirms that the participating farmers can be better off from the cultivation 

of HYV bore paddy compared with farming of non-irrigated traditional varieties. Extension 
workers can therefore encourage farmers to grow more HYV bare using pro, per doses of 
fertilisers under tubewell irrigation to increase their farm incomes. However bribes taken by 
the officials of the Bangladesh Krishi Bank (BKB), BADC and PADB/ RED must be stopped to 
remove the bottlenecks in expanding efficient irrigation practices, while ensuring that regulations 
on command areas are enforced. 

Since the data were collected from only six villages in the low-lying areas of Bangladesh, 
these appraisal results should be interpreted with considerable caution if any greater 
generalisations are sought, especially to areas of different topography. 

 

 

 

 

 

 

 

 

 

 

 

 



 



 



 



 



 



 



 



 



 



 



 


