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Abstract: The negative binomial probability of drilling a successful well in hard rock areas of Karnataka is estimated to be around 0.3, which 

has fallen from 0.60 during the 1990s.  By incorporating the weighted probability of well success and failure, it has been estimated that out of 

the total investment on drilling and casing of irrigation well in hard rock areas, the investment on failed wells formed around 70 percent of the 

total investment. Thus, by improving the probability of well success by adopting sustainable cropping pattern and suitable coping mechanisms 

such as drip irrigation, recharging of borewells, sharing of borewell among siblings, substantial investment on failed wells could be saved 

which is worthwhile for small and marginal farmers. The current unit cost of well irrigation by NABARD underestimates the loan sanctioned to 

the tune of 60 per cent, which imposes substantial costs on marginal and small farmers. It is therefore crucial to revise the methodology of 

estimating unit cost by NABARD as proposed in this study.
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India's agricultural production journey from external 

dependency to meet foodgrain requirements at the time of 

Independence to self-sufficiency today is intricately tied to 

the groundwater resources of the country (Dipankar 2019). 

But, today the ever growing demand for agri-horticultural and 

dairy products from peri-urban fringes is adding to the 

increasing dependence on groundwater resource where the 

resource is being over exploited. These areas also suffer 

from limited recharge attempts/efforts on small and marginal 

farms where natural resources are limited (Kalphana 2018). 

About 65 per cent of the geographical area of the country 

constitute hard rock area (Roopal 2016) fraught with low 

groundwater recharge, below 10 percent of the rainfall. The 

resulting probability of well success is fast reducing. 

Nevertheless to mention that borewells have been the order 

of the day. In these areas, in order to strike a successful well 

farmers drilled more than a well or a couple of wells 

depending upon the probability of success of well widely 

varying from farmer to farmer (Kiran 2014 and Nagaraj et al 

1996). Thus, the probability depends upon the history of 

drilling experience, which involves the initial and premature 

failures of wells prior to obtaining a successful well. 

Accordingly, investment on all types of wells needs to be 

accounted in costing of irrigation well. Usually farmers 

consider the investment on water yielding (or successful) 

well, treating non-yielding wells (or failed) wells as 

redundant. 

The cost of groundwater irrigation thus need to reflect the 

investment/cost of initial failure, premature failure and 

success wells and cost of coping mechanisms such as water 

storage structures, drip system and so on, weighted with the 

probability of well success. There have been seldom attempts 

towards costing groundwater, due to issues inter alia such as 

(1) definition of well – to include or exclude the variable cost of 

drilling and casing, the fixed cost of water extracting 

structures (motor, pump, electrical installation), water delivery 

structures (pipes, drip / sprinkler systems) (2) incorporation of 

probability of well success and probability of well failure in the 

costing of irrigation wells, (3) internalization of externality of 

groundwater irrigation reflected in increasing initial failure, the 

associated (4) determination of life and age of well. Due to 

these complications, it was easy for Commission for 

Agricultural Costs and Prices (CACP) to treat investment on 

irrigation well as fixed cost and by assuming a fixed number of 

years of life, could compute depreciation as the (fixed) cost of 

irrigation. The purpose of this article is to explore whether the 

probability of well success has increased or reduced over 

time, how does the probability of well success varies with 

adoption of coping mechanisms to combat the predicament of 

groundwater irrigation and to examine the influence of 

incorporation of probability of well success and failures in 

estimation of investment on irrigation borewell. 

MATERIAL AND METHODS

A total of 120 sample farmers representing four 

categories such as farmers sharing well water among 


