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ABSTRACT
This article discusses the importance of micro irrigation and focuses on a business in this
industry in India. Specifically, the competition it is facing and its efforts to improve its financial
performance. To evaluate its performance, a spreadsheet-based application was developed
using the APC model. The results are analyzed for possible corrective actions for improvement.
This paper would be of interest to researchers and business executives for measuring and
evaluating performance in terms of productivity, price recovery and profitability.
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INTRODUCTION
With world population growing, there is a need for increased supply of food. Consequently,
increased on water resources (De Fraiture et al., 2014). Although more than 70% of the earth is
covered with water, less than 1% is accessible for irrigation, drinking and household purposes,
which indicates an acute scarcity of water (Whitmee et al., 2015). 83% of this water is used for
agriculture. Most of the irrigation uses the surface irrigation or the conventional method of
irrigation, which causes a lot of waste due to evaporation, interception and conveyance. Micro
irrigation is much more efficient and is gaining popularity. With micro irrigation, the waste of
water would be reduced by nearly 56% to 76% (Jagermeyr et al., 2015a). “Drip irrigation is the
most efficient method of irrigation, with efficiencies ranging between 90%-95%. The global micro
irrigation systems market is one of the fastest growing segments of agriculture industry” (PR
Newswire US, 2013).
“Approximately 1.1 billion people in the world live on less than US$1 per day, 800 million of
whom are smallholder farmers relying on subsistence agriculture for their livelihood”
(Andrezejewski, 2014). India is the second most populous country in the world. The “pressure of
survival and the need for additional food are necessitating a rapid expansion of irrigation” in
India. Water scarcity is very high making irrigation the largest water consuming sector
(Narayanamoorthy, 2009). There is a tremendous opportunity for growth in micro-irrigation in
India. A 2012 research study carried out under the partnership of the International Water
Management Institute (IWMI) and Sir Ratan Tata Trust (SRTT) found that “only 12.2 percent of
potential drip irrigation area and 7.8 percent of potential sprinkler area is covered in the country”
(Palanisami and Raman, 2012). That is, about 90% of the potential area is not covered by micro
irrigation.
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There are more than 150 manufacturers of drip and sprinkler irrigation systems in India. One of
the top three companies is Finolex Plasson Industries Pvt. Ltd. Finolex has an ambition to move
up from the third place. The focus of this paper is Finolex organization and its performance.
Finolex has a joint venture with an Israeli company and is known for its quality products and
services. According to Finolex, it has the latest technology (pulse irrigation through pressurecompensated non-drain dripline) with automation. These components are manufactured in India.
The primary focus of this paper is to evaluate the performance of Finolex. Performance
measurement is a very broad area with a number of measurement models. They include single
factor productivity measures and multi-factor productivity measures (Hannula, 2002; Rao, 2006).
Within multi-factor models, there are profit-linked models (Miller and Rao, 1989) that use basic
accounting data and provide results in dollars instead of ratios or indexes. One of these models
is called the APC model. It “was developed by the American Productivity and Quality Center”
(Miller and Rao, 1989). It links productivity to the bottom line profitability. It is used for
evaluating the performance of three measures – profitability, productivity and price recovery.
Applications of this model have been developed in other industries (Rao, 2006; Rao, 2007; Rao
and Phusavat, 2013). This is an appropriate model to measure performance at an organization
level.
In this paper a spreadsheet-based performance measurement system is developed using the
APC model to evaluate the performance of Finolex. Based on the results and the trend charts,
the areas for improvement are identified. This would lead to developing strategies. The
remainder of the paper is organized as follows: (a) application development; (b) analysis of
results; and (c) summary and conclusion.
APPLICATION DEVELOPMENT
In order to develop the APC application in a spreadsheet, eight quarters (2 years) of data was
collected from the organization. A sample data setup for the first two quarters is shown in the
Table 1. It is organized into three sections - quantity, price and value - for both inputs and the
outputs. The outputs include extrusion, molded items, PVC pipes and other traded items. Inputs
are classified into categories such as material, energy, repairs and maintenance, employees,
supplies, operating expenses, and sales and distribution. The values (i.e., revenues and
expenses) are in lakhs of Indian Rupees (INR). Ten lakhs are equal to one million and 10 million
is equal to one crore.
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Table 1. Quantities, Prices and Values
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Once the data is setup, the productivity, price recovery and profitability contributions of each
factor and each category are determined. The steps include the following: First, deflated values
are calculated by multiplying current period quantities by base-period prices. Second, change
ratios are calculated for quantities, prices and values in each period. Third, “performance
indexes of productivity, price recovery and profitability are calculated” (Rao, 2006; Rao, 2007)
from the change ratios. Finally, the “productivity, price recovery and profitability contributions in
dollars are calculated as follows” (Rao and Phusavat, 2013). These contributions from the top
level, down to the resource level are plotted so that the trends are easily identified and the
problem areas are determined.
ANALYSIS OF RESULTS
The management can begin analyzing the results at the top level. The top-level performance
chart is shown in Figure 1. The overall performance chart shows very positive results in price
recovery. According to the management, there was a change in state governments where
Finolex competes. Those governments relaxed price controls. Finolex also promoted sales in
areas with higher margins. These actions have resulted in very positive contributions in price
recovery and profitability. The chart also shows that there is a serious problem with productivity.
It has been negative through all eight periods although it has an upward trend in recent periods.
This upward trend seems to be the effect of investments in automation in recent periods. Overall,
this chart indicates that the management at Finolex should be focusing on productivity. In
particular, the productivity contributions of the categories and resources should be pinpointed.

Figure 1. Overall Profitability, Productivity and Price Recovery

Similar charts for all categories are drawn for visual inspection of trends. Through visual
inspection of the category-level charts, it was clear that one Material category stood out from the
rest for significant productivity problems.
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SUMMARY AND CONCLUSION
Water conservation is very important, and micro irrigation plays an important role. This paper
focused on the performance evaluation of a micro-irrigation company using the APC model. A
spreadsheet application of the model was developed for this company. Performance charts
were drawn and analyzed. Through a top-down approach, it was shown how one could pinpoint
the significant problem area in the company.
This paper should be of interest to researchers in the area of micro irrigation, water
conservation and in the areas of performance measurement, spreadsheet modeling and
decision support systems. Further research includes applications using other models for
performance measurement. Further extensions could lead to applications in predictive analytics
and prescriptive analytics.
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