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ABSTRACT 

 

The study was conducted to measure the technical efficiency of the water districts of the Province of 

Davao del Sur, which covers eight municipalities and a lone city. Of the nine possible DMUs, only three 

municipalities (Kiblawan, Hagonoy and Bansalan) and the lone city (Digos City) have operational water 

districts for the period; hence, a total of four DMUs were subjected for data envelopment analysis. 

Descriptive statistics were used to present the profile of the inputs (volume of water extracted in cubic 

meters, Maintenance and Other Operating Expenses, and number of field personnel) and outputs (number 

of household, government office and commercial establishment connections), while output-orientated 

constant returns-to-scale multi-stage DEA for the technical efficiency calculations. Results showed that 

on the viewpoint of technical efficiency, Digos Water District was identified as the best efficiency frontier 

based on the result of summary peer and peer count. This implies that Digos Water District may be 

viewed as the best model water district in terms of servicing the maximum number of households, 

government offices and commercial establishments served.    
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INTRODUCTION 

 
The ongoing wave of market liberalization of utilities and network infrastructure has become one of the 

important policy objectives in many developed and developing countries. Although the structure of 

sectors and the approaches to reform vary between countries and sectors, the main aim is to improve the 

sector’s efficiency, effectiveness and competitiveness. 

 

The review of efficiency and productivity measurement in urban water utilities evidences an increasing 

literature concerning the application of efficiency measurement techniques to urban water utilities 

worldwide. Confirmation exists that these techniques are finding application in guiding regulatory policy 

and industry practice. For the most part, the input-output relationship modeled in urban water utility 

behavior follows a production approach. This principally views water utilities as producers of physical 

water outputs, typically the volume of potable water and/or the number of properties supplied with water 

as a function of operating expenditure. Past studies (e.g. Erbetta & Cave, 2006; Estache & Rossi, 2002; 

Israel, 2009) have generally made little allowance for qualitative outputs such as customer satisfaction 

and water quality. 

 

In some countries like the United Kingdom, reforms in terms of managing the water industry has been 

carried out. Despite the ongoing reforms, there is clearly still a need to regulate the water sector since it is 

characterized as a natural monopoly. Moreover, the regulation should be designed in such fashion that 

distribution prices is regulated at a reduced cost and more efficient production. However, some problems 

arise with assessing efficiency of firms as high costs may reflect a firm’s particular production situation or 

simply its inefficiency (Zoric, et al., 2006).  
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In the Philippines, the water supply sector is characterized by large numbers of service providers. There 

are many types of water operators, but across the board, the large majority of these are small-scale. Sector 

policy makers face the biggest challenge for integrated water supply in the Philippines, that is to improve 

efficiency in order to take fuller advantage of economies of scale (Elazegui, 2001), despite of problems 

baffling water districts of today. Provision of potable water to the public, after all, is a principal basic 

social service and the government must ensure affordability of its delivery to every Filipino (Kasamatsu, 

2007).  

 

In Southern Mindanao, myriad problems are now threatening water resource in the likes of using it for 

hydropower generation, irresponsible management of stakeholders, e.g., mismanagement of its 

distribution, issues of poor service delivery and the like. In addition, some water districts are confronted 

with specific management issues like discontentment with benefits, unionism, and the like. 

 

With the problems posted above, the research tried to explore how the water districts in the Province of 

Davao del Sur have fared in terms of servicing its consumers. To date, no studies have been conducted yet 

that tried to determine technical efficiency of water districts. Also, few studies employed methods that 

can assess and estimate the efficiency and/or inefficiency of water distribution utilities. The essential role 

of these service utilities and its contribution to the economy and living, succinctly put, is what makes this 

study worth researching.  

 
Theoretical basis 

This study is primarily anchored in the economic theory of efficiency and productivity by Battese and 

Coelli (1992). In economic theory, a production function is described in terms of maximum output that 

can be produced from a specified set of inputs, given the existing technology available to the farm. When 

the firm produces at the best production frontier, it is considered efficient. Technical efficiency is 

achieved when a high level of output is realized given a similar level of inputs. It is therefore concerned 

with the efficiency of the input to output transformation. The main function of this technical efficiency 

research is to understand factors that shift production function upwards (Esparon & Sturgess, 1989). 

 

Farrell (1957) illustrated his idea of technical efficiency using a simple example involving firms which 

use two inputs (x1 and x2) to produce a single output y, under the assumption of constant returns to scale. 

By definition, constant returns to scale (CRS) assumption allow one to represent the technology using a 

unit isoquant (Coelli, 1996). A firm is said to be technically efficient when it has allocated a fixed set of 

resources efficiently if it has them fully employed and if the rate of technical substitution between the 

inputs is the same for every output the firm produces (Nicholson, 1995, mentioned by Salerno, 2003). For 

the single output case, it can be said that a technically efficient firm is one that minimizes input usage in 

the production of that output: it operates on the isoquant for a given output level.  
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Figure 1. Graphical Depiction of Technical Efficiency 

 

Knowledge of the unit of the fully-efficient firm, represented by SS' in Figure 1, permits the measurement 

of technical efficiency. If a given firm uses quantities of inputs, defined by the point P, to produce a unit 

of output, the technical inefficiency of that firm could be represented by the distance QP, which is the 

amount by which all inputs could be proportionally reduced without a reduction in output. This is usually 

expressed in percentage terms by the ratio QP/0P, which represents the percentage by which all inputs 

could be reduced. The technical efficiency (TE) of a firm is most commonly measured by the ratio TEI = 

0Q/0P which is equal to one minus QP/0P. It will take a value between zero and one, and hence provides 

an indicator of the degree of technical efficiency of the firm. A value of one indicates the firm is fully 

technically efficient.  

 

 

METHOD 
 

Research design 

Data envelopment analysis (DEA) measures the relative efficiency in the presence of single input-output 

and multiple inputs and outputs factors of firms or decision making units (DMUs). When the weights are 

restricted, efficiency of DMUs could be defined as the ratio of the weighted sum of outputs over the 

weighted sum of inputs, as cited by Talluri (2000), as: 

 

Efficiency =   ∆y/∆x           (1) 

 

There are two general approaches to measure efficiency - the econometric approach and the mathematical 

programming approach. The DEA which was used in this study belongs to the latter group of techniques 

and is the most popular approach. This study employed DEA to develop relative measures of technical 

inefficiency of the water districts in Davao del Sur.  

 

Sources of data 

This study utilized secondary data. The data for this input-output specification for technical performance 

efficiency were taken from the respective published or reported annual reports of the water districts in 

Davao del Sur for 2008 to 2012 as approved for release by the Provincial Governor. A five-year period is 

required for the purpose of comparison of technical efficiency scores and to look for changes in such 

scores. Data were personally sought for release through the Office of the Provincial Governor thru the 

Provincial Administrator’s Office. 
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Model specification 

This study focused on determining the technical efficiency performance of water districts in Davao del 

Sur that are in operation with the Province’s municipalities and lone city. To this effect, the DEA model 

in this study considered the following inputs and outputs for the model to be studied. The inputs and 

outputs chosen are based on the existing review of literature and studies who has chosen the above inputs 

and outputs in their respective specifications at different applications and methods used. 

 

Table 1. Efficiency Model Using the Combinations of Inputs and Outputs 

Model Inputs Outputs 

 

 

Technical 

Efficiency 

• Volume of Water 

Extracted  

• Maintenance and 

Other Operating 

Expenses 

• Field Personnel 

 

• No. of Household 

Connections 

• No. of Government Office 

Connections 

• No. of Commercial 

Connections 

 

The model specification in DEA must have its positivity and isotonicity property. The first term refers to 

the positive values of inputs and outputs or values greater than zero, while the latter term refers to the 

mathematical property which means that an increase of inputs should, in some ways, result of increasing 

outputs (Bowlin, 1998). 

 

Data analysis 

Descriptive statistics was used to determine the profile of the inputs and outputs of all water districts in 

Davao del Sur for five years. Data envelopment analysis (DEA) was used in analyzing the data and in 

measuring the efficiency of the DMU based on the variables of the study. DEA does not make 

assumptions along functional forms: it is a non-parametric approach to performance evaluations. The 

analysis was done through the use of Data Envelopment Analysis Program (DEAP) Version 2.1.  

 

 

RESULTS AND DISCUSSION 

 
Descriptive statistics of factor inputs and outputs of Davao del Sur’s Water Districts from Year 2008 to 

2012 

Table 2 shows the descriptive profile of the water districts in Davao del Sur in terms of its factor inputs.  

It shows that for the period of five years, the volume of extracted water (in m3) yielded average scores of 

197,355.75 m3 for Kiblawan Water District, 3,934,754.40 m3 for Digos Water District, 178,732.80 m3 

for Hagonoy Water District, and 1,126,708 m3 for Bansalan Water District. In terms of maintenance and 

other operating expenses (MOOE), the yielded average scores were Php 927,250.00 for Kiblawan Water 

District, Php 30,982,600.00 for Digos Water District, Php 1,259,800.00 for Hagonoy Water District, and 

Php 6,473,333.33 for Bansalan Water District. Lastly, in terms of number of field personnel who service 

the water connection network, the yielded average scores were 14.2 for Kiblawan Water District, 30.8 for 

Digos Water District, 23.20 for Hagonoy Water District, and 24.33 for Bansalan Water District.  
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Table 2. Descriptive Profile of the Water Districts in terms of Factor Inputs 

Factor 

Inputs 

Kiblawa

n 
Digos 

Hagono

y 

Bansala
n

a
 

Volume of Water Extracted (in m
3
)  

Maximum 234,615 4,238,724 208,920 1,182,52

8 

Minimum 165,780 3,733,884 158,664 1,092,09

6 

Mean 197,355.

75 

3,934,754.

40 

178,732

.80 

1,126,70

8.00 

Standard 

Deviation 

33,100.6

7 

202,653.1

9 

21,157.

21 

48,803.9

0 

     

Maintenance and Other Operating Expenses 

Maximum 1,071,00

0 

38,732,00

0 

1,583,0

00 

6,558,00

0 

Minimum 819,000 25,990,00

0 

912,000 6,319,00

0 

Mean 927,250 30,982,60

0 

1,259,8

00 

6,473,33

3.33 

Standard 

Deviation 

122931.

89 

5,336,283.

43 

285,548

.07 

133,866.

84 

     

Number of Field Personnel 

Maximum 13 28 27 29 

Minimum 11 37 16 18 

Mean 14.2 30.8 23.2 24.33 

Standard 

Deviation 

3.633 4.087 4.970 5.686 

 

For the factor outputs, descriptive statistics revealed that for the period of five years, the number of 

household connections yielded average scores of 560.75 for Kiblawan Water District, 11,725 for Digos 

Water District, 889.8 for Hagonoy Water District, and 4,550.33 for Bansalan Water District. In terms of 

number of government office connections, the yielded average scores were 28 for Kiblawan Water 

District, 148.40 for Digos Water District, 84 for Hagonoy Water District, and 251.67 for Bansalan Water 

District. Lastly, in terms of number of commercial establishment connections, the yielded average scores 

were 60.5 for Kiblawan Water District, 859 for Digos Water District, 117 for Hagonoy Water District, 

and 151.33 for Bansalan Water District.  
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Table 3. Descriptive Profile of the Water Districts in terms of Factor Outputs 

Factor 

Outputs 
Kiblawan Digos Hagonoy Bansalan 

Water Supplied to Households (number of connections)  

Maximum 589 12,987 1012 4,692 

Minimum 512 10,789 798 4,388 

Mean 560.75 11,725 889.8 4,550.33 

Standard 

Deviation 

33.59 914.78 93.64 153.05 

     

Water Supplied to Government Offices (number of 

connections)  

Maximum 36 178 95 4,692 

Minimum 22 129 66 4,388 

Mean 28 148.40 84 251.67 

Standard 

Deviation 

6.05 19.50 11.73 153.05 

     

Water Supplied to Commercial Establishments (number of 

connections) 

Maximum 62 964 138 157 

Minimum 58 762 92 147 

Mean 60.5 859 117 151.33 

Standard 

Deviation 

1.91 92.11 18.51 5.13 

Technical efficiency analysis of Water Districts in Davao del Sur 

 

By how much can output quantities be proportionally expanded without altering the input quantities used? 

The response to this question brings in an output-orientated measure as opposed to the input-orientated 

measure. The Farrell (1957) output-orientated efficiency measure is defined as the extent by which 

outputs could be increased without requiring extra inputs. This efficiency estimate, which is expressed as 

a value between zero and one, provides an indicator of the degree of efficiency of a DMU. A value of one 

indicates that the DMU is fully-technically or allocatively-efficient.  

 

A period of five years from 2008 to 2012 was studied to have a yearly comparison of the technical and 

allocative efficiency scores of the DMU through time. Year 2013 was eliminated out of the discussion 

because of the lack of available data for MOOE and number of field personnel due to current audit 

process by the Commission on Audit. For the first three years, there are four DMUs analyzed based on the 

operational water districts in the list from the Commission on Audit as well as the Local Water Utilities 

Administration. This includes the City of Digos and the Municipalities of Kiblawan, Hagonoy and 

Bansalan. Matanao, Magsaysay, Sulop and Padada have no operational water districts within this time 

frame, while Sta. Cruz has established a Design-Build-Lease scheme with SIG Maintenance and 

Construction Services for its water supply. This means that there are only four firms analyzed on this 

period. However, on the fourth and fifth years, Bansalan Water District was eliminated from the list of 

firms analyzed because the LWUA has taken over for its operations due to management issues, thus 

dissolving its operations.  

 

Presented in Figure 2 are the technical efficiency scores of the water districts in Davao del Sur for the five 

years covering year 2008 until year 2012. A three-year period was only displayed for Bansalan Water 

District. In year 2008, the Figure revealed that two out of the four firms attained full technical efficiency 
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scores. These two water districts are Digos Water District and Bansalan Water District. This suggests that 

these two water districts were able to produce the maximal outputs with respect to t

inputs. On the other hand, the remaining two water districts, namely, Kiblawan Water District and 

Hagonoy Water District, have exhibited technical efficiency scores of 8.3% and 12.5%, respectively. This 

suggests that these two water distr

government offices and commercial establishments by another 91.7% and 87.5%, respectively, to achieve 

full technical efficiency performance. 

 

Figure 2. Technical Efficiency Scores of Wat

 

In year 2009, Figure 3 reveals three out of four firms attained full technical efficiency scores. These water 

districts were Digos Water District, Hagonoy Water District and Bansalan Water District, which exhibited 

a technical efficiency score of 100%. Digos and Bansalan Water District

technical efficiency while Hagonoy Water District grew to a full technical efficiency score compared to 

12.5% it gained on the previous year. This suggests that these water districts were able to produce the 

maximal outputs with respect to its given factor inputs for this year, higher than last year. On the other 

hand, Kiblawan Water District has exhibited technical efficiency scores of 7.9%, which is lower than its 

previous technical efficiency score on the previous year. This 

could have increased their water services to more households, government offices and commercial 

establishments by another 92.1% to achieve full technical efficiency performance.
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scores. These two water districts are Digos Water District and Bansalan Water District. This suggests that 

these two water districts were able to produce the maximal outputs with respect to t

inputs. On the other hand, the remaining two water districts, namely, Kiblawan Water District and 

Hagonoy Water District, have exhibited technical efficiency scores of 8.3% and 12.5%, respectively. This 

suggests that these two water districts could have increased their water services to more households, 

government offices and commercial establishments by another 91.7% and 87.5%, respectively, to achieve 

full technical efficiency performance.  

 
Figure 2. Technical Efficiency Scores of Water Districts in  

Davao del Sur in Year 2008 

three out of four firms attained full technical efficiency scores. These water 

districts were Digos Water District, Hagonoy Water District and Bansalan Water District, which exhibited 

a technical efficiency score of 100%. Digos and Bansalan Water Districts were able to maintain full 

technical efficiency while Hagonoy Water District grew to a full technical efficiency score compared to 

12.5% it gained on the previous year. This suggests that these water districts were able to produce the 

h respect to its given factor inputs for this year, higher than last year. On the other 

hand, Kiblawan Water District has exhibited technical efficiency scores of 7.9%, which is lower than its 

previous technical efficiency score on the previous year. This suggests that these three water districts 

could have increased their water services to more households, government offices and commercial 

establishments by another 92.1% to achieve full technical efficiency performance. 

 
Figure 3. Technical Efficiency Scores of Water Districts in  

Davao del Sur in Year 2009 

scores. These two water districts are Digos Water District and Bansalan Water District. This suggests that 

these two water districts were able to produce the maximal outputs with respect to their given factor 

inputs. On the other hand, the remaining two water districts, namely, Kiblawan Water District and 

Hagonoy Water District, have exhibited technical efficiency scores of 8.3% and 12.5%, respectively. This 

icts could have increased their water services to more households, 

government offices and commercial establishments by another 91.7% and 87.5%, respectively, to achieve 

three out of four firms attained full technical efficiency scores. These water 

districts were Digos Water District, Hagonoy Water District and Bansalan Water District, which exhibited 

s were able to maintain full 

technical efficiency while Hagonoy Water District grew to a full technical efficiency score compared to 

12.5% it gained on the previous year. This suggests that these water districts were able to produce the 

h respect to its given factor inputs for this year, higher than last year. On the other 

hand, Kiblawan Water District has exhibited technical efficiency scores of 7.9%, which is lower than its 

suggests that these three water districts 

could have increased their water services to more households, government offices and commercial 
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In year 2010, Figure 4 reveals only two out of four firms attained full technical efficiency scores. These 

water districts are Hagonoy Water District and Bansalan Water District, which exhibited a tec

efficiency score of 100%, similar to what it gained on the previous year. This suggests that these water 

districts were able to produce the maximal outputs with respect to its given factor inputs for this year, 

higher than last year. On the other ha

technical efficiency score, which is 86.5% while Digos Water District exhibited a technical efficiency 

score of 65.3%, which is lower compared to a full technical efficiency score it gained on i

This suggests that these water districts could have increased their water services to more households, 

government offices and commercial establishments by another 13.5% and 34.7%, respectively, to achieve 

full technical efficiency performance.

 

Figure 4. Technical Efficiency Scores of Water Districts in 

 

In year 2011, only three firms were studied since Bansalan Water District was removed from the analysis. 

Figure 5 revealed that Digos Water District and 

technical efficiency score of 100%. The first firm recovered from its previous 65.3% technical efficiency 

score it gained the previous year, while the second firm maintained its full technical efficienc

suggests that these water districts were able to produce the maximal outputs with respect to its given 

factor inputs for this year. On the other hand, Kiblawan Water District has exhibited technical efficiency 

scores of 85.9% (decreased from 86.5% in the previous year). This suggests that this water district could 

have increased their water services to more households, government offices and commercial 

establishments by another 84.1% to achieve full technical efficiency performance.
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only two out of four firms attained full technical efficiency scores. These 

water districts are Hagonoy Water District and Bansalan Water District, which exhibited a tec

efficiency score of 100%, similar to what it gained on the previous year. This suggests that these water 

districts were able to produce the maximal outputs with respect to its given factor inputs for this year, 

higher than last year. On the other hand, Kiblawan Water District attained a surprising leap on its 

technical efficiency score, which is 86.5% while Digos Water District exhibited a technical efficiency 

score of 65.3%, which is lower compared to a full technical efficiency score it gained on i

This suggests that these water districts could have increased their water services to more households, 

government offices and commercial establishments by another 13.5% and 34.7%, respectively, to achieve 

ance. 

 
Figure 4. Technical Efficiency Scores of Water Districts in  

Davao del Sur in Year 2010 

In year 2011, only three firms were studied since Bansalan Water District was removed from the analysis. 

Figure 5 revealed that Digos Water District and Hagonoy Water District were found to have exhibited a 

technical efficiency score of 100%. The first firm recovered from its previous 65.3% technical efficiency 

score it gained the previous year, while the second firm maintained its full technical efficienc

suggests that these water districts were able to produce the maximal outputs with respect to its given 

factor inputs for this year. On the other hand, Kiblawan Water District has exhibited technical efficiency 

86.5% in the previous year). This suggests that this water district could 

have increased their water services to more households, government offices and commercial 

establishments by another 84.1% to achieve full technical efficiency performance. 

 
5. Technical Efficiency Scores of Water Districts in  

Davao del Sur in Year 2011 

only two out of four firms attained full technical efficiency scores. These 

water districts are Hagonoy Water District and Bansalan Water District, which exhibited a technical 

efficiency score of 100%, similar to what it gained on the previous year. This suggests that these water 

districts were able to produce the maximal outputs with respect to its given factor inputs for this year, 

nd, Kiblawan Water District attained a surprising leap on its 

technical efficiency score, which is 86.5% while Digos Water District exhibited a technical efficiency 

score of 65.3%, which is lower compared to a full technical efficiency score it gained on its previous year. 

This suggests that these water districts could have increased their water services to more households, 

government offices and commercial establishments by another 13.5% and 34.7%, respectively, to achieve 

In year 2011, only three firms were studied since Bansalan Water District was removed from the analysis. 

Hagonoy Water District were found to have exhibited a 

technical efficiency score of 100%. The first firm recovered from its previous 65.3% technical efficiency 

score it gained the previous year, while the second firm maintained its full technical efficiency score. This 

suggests that these water districts were able to produce the maximal outputs with respect to its given 

factor inputs for this year. On the other hand, Kiblawan Water District has exhibited technical efficiency 

86.5% in the previous year). This suggests that this water district could 

have increased their water services to more households, government offices and commercial 
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Lastly, Figure 6 reveals that in year 2012, Digos Water District and Bansalan Water District still remained 

to maintain its full technical efficiency score of 100%, similar to what it gained on the previous year. This 

suggests that these water districts were able to produce the m

factor inputs for this year. On the other hand, Kiblawan Water District was found to have decreased 

technical efficiency scores of 58.2% (decreased from 85.9% in the previous year). This suggests that this 

water district could have increased its water services to more households, government offices and 

commercial establishments by another 41.8% to achieve full technical efficiency performance.

 

Figure 6. Technical Efficiency Scores of Water Districts in 

 

Davao del Sur Water Districts’ best efficiency frontier

Of the four water districts in Davao del Sur, this study revealed that on the aspect of technical efficiency, 

Digos Water District was identified as the best efficiency frontier bas

and peer count. This implies that Digos Water District may be viewed as the best model water district in 

terms of servicing the maximum number of households, government offices and commercial 

establishments served.  

 

In addition, Kiblawan Water District has to resolve its lack of budget especially in the Personal Services 

and Maintenance and Other Operating Expenses. The lack of budget for the MOOE will entail inability 

for Kiblawan Water District to not respond on the optim

commercial connections in the area. 

 

Moreover, the three-year period for Bansalan Water District has proven efficiency in managing its input 

resources. Poor management system has led to its dissolution for year 2011

analysis. It performed quite well in 2008 in servicing the number of connections but dropped 

tremendously in the succeeding years. Estimations revealed that it should have maximized its outputs 

based on the zero input slacks reported

for the years 2008 to 2010 exceeded based on the optimum outputs expected.  

 

 

 
Technical efficiency of water districts should be able to produce maximal outputs given only minim

inputs without sacrificing the quality of services extended to the public. While experiencing technical 

efficiency, water districts would be able to increase their outputs in order to extend water services to 

unserved population. On this viewpoint, Digo

based on the results of the five-year estimation. This implies that Digos Water District may be viewed as 

the best model water district in terms of servicing the maximum number of households, 
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that in year 2012, Digos Water District and Bansalan Water District still remained 

to maintain its full technical efficiency score of 100%, similar to what it gained on the previous year. This 

suggests that these water districts were able to produce the maximal outputs with respect to its given 

factor inputs for this year. On the other hand, Kiblawan Water District was found to have decreased 

technical efficiency scores of 58.2% (decreased from 85.9% in the previous year). This suggests that this 

trict could have increased its water services to more households, government offices and 

commercial establishments by another 41.8% to achieve full technical efficiency performance.

 
Figure 6. Technical Efficiency Scores of Water Districts in  

Davao del Sur in Year 2012 

Davao del Sur Water Districts’ best efficiency frontier 

Of the four water districts in Davao del Sur, this study revealed that on the aspect of technical efficiency, 

Digos Water District was identified as the best efficiency frontier based on the result of summary peer 

and peer count. This implies that Digos Water District may be viewed as the best model water district in 

terms of servicing the maximum number of households, government offices and commercial 

ition, Kiblawan Water District has to resolve its lack of budget especially in the Personal Services 

and Maintenance and Other Operating Expenses. The lack of budget for the MOOE will entail inability 

for Kiblawan Water District to not respond on the optimum number of households, government and 

commercial connections in the area.  

year period for Bansalan Water District has proven efficiency in managing its input 

resources. Poor management system has led to its dissolution for year 2011, removing it from the 

analysis. It performed quite well in 2008 in servicing the number of connections but dropped 

tremendously in the succeeding years. Estimations revealed that it should have maximized its outputs 

based on the zero input slacks reported. This means that the inputs allocated for Bansalan Water District 

for the years 2008 to 2010 exceeded based on the optimum outputs expected.   

CONCLUSION 

Technical efficiency of water districts should be able to produce maximal outputs given only minim

inputs without sacrificing the quality of services extended to the public. While experiencing technical 

efficiency, water districts would be able to increase their outputs in order to extend water services to 

unserved population. On this viewpoint, Digos Water District was identified as the best efficiency frontier 

year estimation. This implies that Digos Water District may be viewed as 

the best model water district in terms of servicing the maximum number of households, 

offices and commercial establishments served. 
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inputs without sacrificing the quality of services extended to the public. While experiencing technical 

efficiency, water districts would be able to increase their outputs in order to extend water services to 

s Water District was identified as the best efficiency frontier 

year estimation. This implies that Digos Water District may be viewed as 

the best model water district in terms of servicing the maximum number of households, government 
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