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Abstract:  Mexican water utilities are lagging behind globally in terms of physical efficiency, coverage, reliability, water quality, 
and sustainability. Performance benchmarking is a tool used worldwide to make service providers more accountable, 
and to assess progress while improving performance. In performance benchmarking water utilities are compared 
amongst each other to identify opportunities for improvement and to accomplish change. This paper makes a first 
attempt to build a holistic benchmarking process that allows reliable comparisons among performances of Mexican 
water utilities. The study uses information available from two of the three areas described in the original 
benchmarking method: (1) performance indicators reported by the water utilities and (2) user perception on water 
services, which were obtained through a national survey. By using this method, fifty three Mexican water utilities 
were classified as low, medium, and high performers. Those utilities in which the level of service based on 
performance indicators reported by water utilities was in agreement with the level of service determined from user 
perception were selected for preliminary analyses. These analyses evaluated possible causes of differences in overall 
performance levels between water utilities including (1) city size and (2) a combination of the water tariff and 
commercial efficiency. 
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1. INTRODUCTION 

Deficiencies in water supply and sanitation are the norm in developing countries (Ridgley 1989), 
due to a high rate of population growth, lack of infrastructure and investments in infrastructure, 
limitations to natural water resources (Van der Brugger et al. 2010), high levels of uncertainty, 
fragile institutions, and corruption (Araral and Wang 2013). This is the case of Mexico, where one 
of the major challenges for local governments in Mexico is the provision of water services (IMCO 
2014). The Constitution of Mexico was modified in 1983 to assign municipalities the role of 
providing drinking water, drainage, and sewage systems, as well as ensuring wastewater treatment 
and disposal of wastewater within their jurisdiction. However, only a few municipalities have been 
able to properly meet their responsibilities and those that have, to a large extent, have done so with 
the support of the Federal government. The large majority of water utilities are lagging behind (Dau 
Flores 2008). Water supply coverage, quality, and physical efficiency are lower than expected for a 
country with Mexico’s level of development. Countries with a similar level, such as Turkey, 
Malaysia, Brazil and Chile have almost 100% coverage. In Mexico both coverage and water quality 
leave a great deal to be desired and are a burden for the quality of life of millions of persons and for 
public finances. With regards to coverage, in 2010, 9 percent of Mexico’s population did not have 
access to drinking water and 10% did not have access to drainage and sewage (IMCO 2014).  

With regards to drinking water quality, in 2008, Mexico held 59th place out of 92 countries, 
below countries such as Bangladesh, Egypt, and Kenya (Carr and Rickwood 2008). As a result of 
this shortcoming, more than 75 percent of the population buys bottled water, which brings with it a 
40 percent increase in monthly cost over municipally supplied water for an amount that is 
approximately 200 times smaller (González Villarreal et al. 2015). 
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The deficiencies of water utilities in Mexico have led to the overdrawing of surface water and 
groundwater, thus putting water availability at risk for both future generations and the current 
global population. 

2. HOLISTIC BENCHMARKING  

A potential solution to this problem is to contrast various sources of information through holistic 
benchmarking as proposed by González Villarreal (1999). Benchmarking has been used since the 
1990s to promote quality and excellence and can be used for both public and private entities 
(González Villarreal 2002). With the purpose of evaluating the management within the water 
utilities, benchmarking consists of a comparison between a water utility and itself over time or 
between a given water utility and other water utilities. The former comparison allows for 
assessment of the effects of certain management decisions on the organization, while the latter 
comparison generates a virtual competitive environment between the water utility and others, thus 
providing incentives to improve efficiency and effectiveness (ADERASA 2012).  

In the case of holistic benchmarking, information is obtained through (1) performance 
assessments by the utility; (2) surveys of user perception of drinking water and sanitation services; 
and (3) rapid-feedback evaluations, such as the Rapid Appraisal Process (RAP), of the system by a 
group of experts (Burt 2001).  

2.1 Performance data 

There are several institutions that gather performance data for water utilities in Mexico and 
circulate this information at a national, regional, and international scale. For example, at the 
international level there is the International Benchmarking Network for Water and Sanitation 
Utilities (IB-Net), the International Water Association (IWA), the American Water Works 
Association (AWWA), and the Association of Water and Sanitation Regulating Entities of the 
Americas (ADERASA for its Spanish acronym). At the national level there is the National Water 
Commission (CONAGUA for its Spanish acronym) and the Mexican Institute of Water Technology 
(IMTA for its Spanish acronym) which collect indicators periodically as well as others, such as the 
National Institute of Statistics, Geography and Informatics (INEGI for its Spanish acronym) and the 
Water Advisory Council (CCA for its Spanish acronym), which have made discrete efforts to obtain 
this type of information. 

However, both the number of indicators used and the categories in which they are grouped differ 
between each institution. For example, IB-Net tracks close to 100 indicators regarding drinking 
water and sewage systems grouped into 12 categories; IWA, approximately 200 indicators in 
drinking water alone; and AWWA, 41 indicators in five categories. Alternatively, in Mexico the 
IMTA, through the Program of Indicators on Water Utility Management (PIGOO for its acronym in 
Spanish), publishes 29 indicators which are not grouped into any categories, but cover matters 
including coverage, physical efficiency, business efficiency, user support, organizational 
development, and users supplied using water trucks, among others. The diversity of categories and 
content of indicators reveals the lack of consensus on which indicators are necessary to evaluate 
water utilities with the purpose of promoting better performance and accountability. It is also 
important to note that there is a lack of indicators related to sustainability of water resources, such 
as the permanence of supply sources. 

2.2 User perception of drinking water and sewage system services 

A meaningful way to evaluate drinking water services is with user perception studies. These 
studies are also an effective method to empower citizens and to encourage accountability by 
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officials (Vásquez et al. 2011). Feedback from citizens can help to identify areas that require 
immediate attention as well as to make public spending more effective (Lewis and Pattinasarany 
2009). 

Holistic benchmarking proposes the use of "report cards" to determine user perception of water 
services. Through this method, feedback is obtained on those aspects of the service that the users 
know best in order to identify the strengths and weaknesses of the service. The process first 
employs focus groups to identify the specific issues that will be researched and then administers a 
survey to a sample of the population (Public Affairs Centre 2014). 

2.3 Rapid Appraisal Process (RAP) 

The RAP method was originally designed to be used for irrigation projects. The process is 
carried out over one to two weeks, during which a group of experts collect and analyze data about 
the service, both in the offices and in the field. The experts audit both inputs, such as water sources 
and financing, and outputs, such as the fate of the water produced and crop yields. In addition, a 
systematic examination is carried out for both infrastructure and utility administration necessary to 
supply water. Thus, indicators are generated both internally and externally which make up the 
baseline information for assessing progress, serving to make recommendations to improve the 
system and to compare the service with other projects (Burt 2001). Unlike other assessments based 
exclusively on external indicators (i.e. inputs and outputs), which only allow for identification of 
deficiencies as opposed to knowing their cause, by using internal indicators RAP allows for an 
understanding of internal processes such as infrastructure design, rules of operation, and 
management details (Burt and Styles 1999). 

3. METHOD 

This paper makes a first attempt at holistic benchmarking using information available from two 
of the three areas described in the method: (1) performance indicators reported by the water utilities 
and (2) user perception on water services obtained through a national survey. 

3.1 Compilation and selection of data 

Water utility performance data were gathered from IMTA, CONAGUA, and INEGI. On the 
other hand, user perception data of the service provided by water utilities came from the section 
"Perceptions, attitudes and behaviour towards drinking water services" in the National Household 
Survey (ENH for its acronym in Spanish), designed by PUMAGUA and CONAGUA and 
administered by INEGI in 342 localities in 232 municipalities in the country. Subsequently, the 53 
localities for which there was information in all three databases regarding their water utility (IMTA, 
CONAGUA, and ENH) were selected for analysis.  

3.2 Water utility performance data 

3.2.1 Parameters selected  

Nine parameters were selected to address quality of service, financial and administrative issues, 
and sustainability: 

§ coverage  
§ litres per person per day (consumption)  
§ disinfection rate  
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§ volume of non-revenue water per water connection 
§ volume of non-revenue water per network length 
§ percentage of pipe rehabilitation 
§ litres of water treated per 1,000 inhabitants 
§ number of workers per leak 
§ percentage of water metering 
§ percentage of unaccounted for water (UFW) 
§ number of workers per 1,000 connections 
§ administrators’ years in a position  
§ cost-rate relationship  
§ water revenue collection efficiency  
§ income-expenditure relationship  
 
It is important to note that information among the localities was irregular, for example, fourteen 

localities had fewer than seven performance indicators.  

3.2.2 Classification into levels of performance 

Industry standards for each parameter were determined using criteria from the following authors 
and institutions: Idelovitch and Kingskog (1995), the World Bank (2003), Kingdom et al. (2006) 
and the US Environmental Protection Agency (2010). In cases where industry standards were not 
found, common sense was used to assign a criterion to the parameter. Thus, performance was 
ranked as high, medium, or low as compared to each parameter criterion.  

Next, the frequency of "high", "medium", or "low" rankings was determined for each locality. A 
locality of high performance was determined as any that had more than double the number of "high" 
performance rankings as compared to the number of "low" rankings. Similarly, if the number of 
"low" rankings was more than double the number of "high" rankings in a locality, it was classified 
as low performance. In all cases, if the number of "medium" rankings outnumbered either "high" or 
"low" rankings the locality was classified as medium performance.  

3.3 Classification of the localities with respect to user perception of the service  

The localities found in the CONAGUA and IMTA databases were then cross-referenced with the 
resulting database from the National Household Survey to determine which localities were found in 
both. 

3.3.1 User perception of the service  

The following variables concerning user perception were chosen for analysis:  
§ Quality of service (overall "good" or "bad") 
§ Cost of service ("good" or "bad") 
§ Water shortage (frequency of periods without water) 
§ Water quality (overall "good" or "bad") 
§ Drinking water source (bottled vs. tap) 
§ Water pressure ("good" or "bad") 
§ Presence of sediments or pipe residue in the water ("good" or "bad") 
§ Continuity of service (24 hours per day, daily with interruptions, etc.) 
§ Attention to leaks ("good" or "bad") 
§ In-office service ("good" or "bad") 
§ Water taste ("good" or "bad") 
§ Water color ("good" or "bad") 
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§ Water odor ("good" or "bad") 
§ Statement: "The authorities do their best to provide a good water service" ("true" or "false") 
§ Statement: "Ten years ago the water service was better than it is now" ("true" or "false") 
§ Statement: "All water users in this locality receive the same access to the potable water 

service" ("true" or "false") 
 
Survey coding: For each parameter, "good" responses were assigned a 0 and "bad" were assigned 

a 1. If there were three options for the response, the scale was 0 to 2. Next, values of all the 
responses from each participant were added together and these results were then averaged for the 
locality. Finally, the data were divided into quartiles: the intermediate quartiles were combined and 
designated as "medium" and the lower and upper were designated as "low" and "high", respectively. 

4. RESULTS  

Figure 1 shows the classification of the water utilities according to performance indicators 
reported by water utilities and user perception of service. 

 

 

Figure 1. Classification of 53 Mexican water utilities using performance indicators provided by water utilities and 
users’ perception of service 

4.1 Relation between performance indicators and users’ perception  

Of the 53 water utilities analysed, in 47 percent of them the level of service based on 
performance indicators reported by water utilities was coincidental with level of service based on 
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users’ perception. To determine whether there was a positive relationship between these two 
variables, a Spearman correlation analysis (for nonparametric variables) was performed. A positive 
linear relationship of r equal to 0.325 was obtained with p less than 0.05. 

Of the water utilities which had a discrepancy between performance indicators and users’ 
perception, in 86 percent of them, level of services based on performance indicators was higher than 
level of service based on users’ perception.  

4.2 Determinant factors on water utilities’ achievement 

Because it is common knowledge that the lack of funding of Mexican water utilities is a serious 
limiting factor, it was speculated that achievement levels of water utilities, in terms of both user 
perception and performance indicators, are related to their revenue. In localities in which level of 
service based on users’ perception was in agreement with level of service based on performance 
indicators reported by water utilities, the average revenue was calculated for each group of high, 
medium and low overall performers. Revenue was calculated by multiplying each utility’s water 
rate by its commercial efficiency. Figure 2 shows the results of this analysis. 

 

Figure 2. Comparison of the means and standard deviations of collected revenue per cubic meter of water sold, by 
water utilities with different levels of performance, according to the holistic benchmarking method 
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4.3 Relation between city size and level of overall performance of water utility 

City size was also speculated to be a determinant factor for level of achievement of utilities as 
water service in rural and semirural areas tends to be more deficient than in big cities. As Table 1 
shows, indeed, in the highest achievement group big cities prevailed (with more than 500,000 
inhabitants), while in the medium achievement group medium size cities slightly predominated, and 
in the lowest achievement group most cities had less than 100,000 inhabitants. It is worth noticing 
that data for this comparison were scarce. 
 

Table 1. Classification of water utilities in terms of level of achievement and size of locality. 

Level of 
achievement 

Percentage of big cities 
(over 500,000 inhabitants) 

Percentage of medium 
cities (between 100,000 
and 500,000 inhabitants) 

Percentage of small 
localities (with less than 

100,000 inhabitants) 

N 

High 70%  30% 7 
Medium 10% 43% 43% 15 
Low 30%  70% 3 

5. DISCUSSION 

In order to move toward the implementation of holistic benchmarking, this study carried out a 
first attempt to analyze the performance level of the water utilities based on two of the three areas 
established by holistic benchmarking: performance indicators (provided by the agencies 
themselves) and user perception of the drinking water service (obtained by ENH).  

As a result of the revision of performance indicators used in Mexico and internationally, this 
study concludes that agreement on a list of indicators is urgent. Such a list would allow the utilities 
to self-evaluate and compare themselves with others in order to improve their operations and would 
serve as a mechanism for accountability to society. These indicators must have a stringent set of 
characteristics: relevant for efficient water use and conservation; applicable for all water utilities; 
clearly defined; quantifiable using standardized methods; consistent over time, yet susceptible to 
producing distinct values in the short and long term; verifiable; easy to interpret; technically and 
financially viable to collect (Bird et al. 2005, Canadian Water and Wastewater Association 2009). 
An example of indicators designed specifically for a region are the ones proposed by Kanakoudis et 
al. (2011) for Mediterranean countries.  

Areas of research that need to be addressed include financial, technical, and process elements 
including the sustainability of water resources and the quality of the water supplied (physiochemical 
and microbiological). It would be useful to adopt, for instance, the methodology designed by Nafi et 
al. (2015) to assess overall performance of water utilities, based on four pillars (human, financial, 
patrimony and assets, and environment). This methodology is based on the implementation of an 
elicitation process involving stakeholders, who select and calibrate specific indicators. It includes 
future examination and adjustment of indicators.  

In addition, the following factors have been specifically documented by other studies as 
fundamental for strong performance of utilities: their degree of autonomy, their internal 
organization, their attention to users, and the level of public participation (Baietti et al. 2006, EPA 
2013, Lundin 2003). It is also fundamental that continuity of service be considered a priority 
indicator. In a previous analysis of the ENH (González Villarreal et al. 2015), continuity of service 
was found to be one of the most serious problems facing drinking water providers, with only 14 
percent of the population receiving water 24 hours a day of every day of the year. Despite its 
importance, only 14 of the localities sampled in the ENH provided information on service 
continuity, thus, it was not possible to carry out a valid analysis. Similarly, only the IMTA, through 
PIGOO, provides information on the continuity of service for approximately 70 agencies.  

A positive correlation, though small, was found between user perception of the service and the 
performance level indicating that there is some association between the two variables, which could 
suggest that either of the two variables could be used to evaluate water utility performance. On the 
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other hand, the results of the analysis can be interpreted as showing that performance data provided 
by some water utilities are credible, given that they coincided with user perception of the service. 
This is corroborated in the case of water utilities with high performance, such as Leon, Monterrey, 
Tijuana and Tecate, as well as for poorly performing water utilities such as Acapulco.  

In about 90% of cases, where there is no coincidence between perception and level of 
performance, the former is lower than the latter, which may be because the indicators requested 
from the agencies differ from those used in the ENH. Specifically, the ENH surveyed variables such 
as continuity of service, water pressure, and sensory characteristics of the water, i.e. variables 
related to everyday service, while the agencies generally provide information which refers to 
financial and technical aspects of service operation.  

Another possible explanation for the discrepancy between user perception and performance is 
that the information provided by the utilities lacks legitimacy. Additionally, it is possible that due to 
lack of communication between the water utility and the water users, specifically in areas that are 
not self-evident to the users, the latter are unaware of issues that are fundamental to the proper 
functioning of the service. 

Future use of holistic benchmarking with water utilities would benefit from the inclusion of the 
Rapid Appraisal Process (RAP), a process in which experts in fields relevant to water utilities 
perform an evaluation during a short period. The inclusion of RAP in the method would provide 
external indicators, on the one hand, allowing for the collection of data on the water utilities’ 
internal processes and, on the other hand, increasing the validity of the data through triangulation 
(Holtzhausen 2011).  

According to results from this study one of the possible causes for poor achievement of water 
utilities is lack of revenue in terms of both water rate and percentage of water billed that is actually 
recovered. It would be useful to carry out more research in this respect, as the number of data 
available for this study was reduced, particularly for low performers, which were only three water 
utilities.  

6. CONCLUSIONS 

Holistic benchmarking seems to be an adequate method to counterbalance the lack of reliable 
information produced by water utilities. Even when information of only two out of the three tools 
used by holistic benchmarking was available for this study it proved useful to identify twenty seven 
water utilities in which perception coincides with performance level.  

This method can be used to encourage water utilities to improve their performance, also as a tool 
for decision making regarding government funding, as a means to convince water utilities to 
provide trustworthy information. Likewise it can be used to identify communication opportunities 
in cases where good practices by water utilities are not apparent to users. 

In order to enhance reliability of the holistic benchmarking method a revision of performance 
indicators is desirable, including preferably some indicators that could also be used in perception 
surveys. 

REFERENCES 

American Water Works Association. 2013. Benchmarking Performance Indicators for Water and Wastewater Utilities: 2013 Survey 
Data and Analyses Report. American Water Works Association. Available from: http://www.awwa.org/store/productdetail.aspx 
?productid=47549752 (accessed 3 March 2016) 

Araral, E., Wang, Y. 2013. Water Governance 2.0: A Review and Second Generation Research Agenda. Water Resources 
Management 27(11): 3945–3957 

ADERASA. 2012. Informe Anual 2012. Available from: https://www.ib-net.org/docs/aderasa_2012.pdf (accessed 25 February 2016) 
Baietti, A., Kingdom, W., van Ginneken, M. 2006. Characteristics of well-preforming water utilities. Water Supply and Sanitation 

Work Note No. 9. World Bank 
Bird, S. M., Sir David, C., Farewell, V. T., Harvey, G., Tim, H., Peter C. S. 2005. Performance indicators: good, bad, and ugly. 

Journal of the Royal Statistical Society: Series A (Statistics in Society) 168: 1–27 



Water Utility Journal 17 (2017) 57 

 

Burt, C. M., Styles S. W. 1999. Modern Water Control and Management Practices in Irrigation. Impact on Performance. Water 
Reports 19. Food and Agriculture Organization of the United Nations, 224 p.  

Burt, C. 2001. Rapid Appraisal Process (RAP) and Benchmarking: Explanation and tools. Food and Agriculture Organization for 
Asia and the Pacific / The World Bank Irrigation Institution Window. Available from: http://www.fao.org/nr/water/espim/.../rap-
guidelines.pdf (accessed 5 February 2016) 

Canadian Water and Wastewater Association 2009. Water conservation and efficiency performance measures and benchmarks within 
the municipal sector. Available from: http://www.cwwa.ca/pdf_files/CWWA%20Water%20Efficiency%20Benchmarking 
...Final%20Report%20v4.pdf (accessed 12 December 2015) 

Carr, G. M., Rickwood C. J. 2008. Water Quality: Development of an index to assess country performance. United Nations 
Environment Programme GEMS / Water Programme. Available from: http://www.unep.org/gemswater/Portals/24154/pdfs/ 
new/2008%20WQ%20Index %20development%20White%20Paper.pdf (accessed 13 November 2015) 

CCA 2010. La gestión del agua en ciudades de México: Indicadores de desempeño de organismos operadores. Primer reporte. 
Consejo Consultivo del Agua 

Dau Flores 2008. Retrospectiva, análisis y propuestas para imulsar una etapa definitoria del sector agua potable y saneamiento 
mexicano. In: Olivares, R., Sandoval, R. (eds) El agua potable en México: Historia reciente, actores, procesos y propuestas. 
Asociación Nacional de Empresas de Agua y Saneamiento. México, D.F. 

Environmental Protection Agency (EPA) 2010. Control and mitigation of drinking water losses in distribution systems. Available 
from: http://water.epa.gov/type/drink/pws/smallsystems/upload/Water_Loss_Control_508_FINALDEc.pdf (accessed 4 March 
2016) 

Environmental Protection Agency (EPA) 2013. Rural and Small Systems Guidebook to Sustainable Utility Management. Available 
from: http://www.epa.gov/small-and-rural-wastewater-systems/rural-and-small-systems-guidebook-sustainable-utility-management 
(accessed 4 March 2016) 

González, F. J. 2002. Benchmarking for Irrigation: Experiences and Possibilities. In: González F. and Salman, S.M.A. (eds). 
Institutional Reform for Irrigation and Drainage: Proceedings of a World Bank Workshop. World Bank. Washington, D.C. 

González Villarreal, F. J. 1999. Holistic benchmarking for Water Utilities. Internal document not published, World Bank, 
Washington. 

González Villarreal, F. J., Rodríguez Briceño, E., Padilla Ascencio, E., Lartigue Baca, C. 2015. Percepción del servicio y cultura del 
agua en México. H2O: Gestión del agua. Vol. 7. 

Holtzhausen, S. 2011. Triangulation as a powerful tool to strengthen the qualitative research design: The Resource-based Learning 
Career Preparation Programme (RBLCPP) as a case study. Presented at the Higher Education Close Up Conference 2, Lancaster 
University, 16-18 July 2001. Available from: http://www.leeds.ac.uk/educol/documents/00001759.htm (accessed 4 March 2016) 

Idelovitch, E., Ringskog, K. 1995. Private Sector Participation in Water Supply and Sanitation in Latinamerica. Word Bank. 
Directions in Development. Washington, D.C. 

IMCO 2014. Guía para la creación de organismos metropolitanos de agua potable y saneamiento en México. Available from: 
http://imco.org.mx/wp-content/uploads/2014/03/AguaPotable.pdf (accessed 4 March 2016) 

Kanakoudis, V., Tsitsifli, S., Samaras, P., Zouboulis, A., Demetriou, G. 2011. Developing appropriate performance indicators for 
urban water distribution systems evaluation at Mediterranean countries. Water Utility Journal 1: 31-40 

Kingdom, B, Liemberger, R., Marin, P. 2006. The Challenge of Reducing Non-Revenue Water (NRW) in Developing Countries. 
How the Private Sector Can Help: A Look at Performance-Based Service Contracting. Water Supply and Sanitation Board 
Discussion Paper Series. No. 8. Available from: http://siteresources.worldbank.org/INTWSS/Resources/WSS8fin4.pdf (accessed 
4 March 2016) 

Lewis B. D., Pattinasarany D. 2009. Determining citizen satisfaction with local public education: The significance of actual service 
quality and governance conditions. Growth and Change 40(1): 85–115 

Lundin, M. 2003. Sustainability indicators for water utilities. PhD Thesis, Chambers University of Technology  
Lutz Ley, N., Salazar Adams, A. 2011. Evolución y perfiles de eficiencia de los organismos operadores de agua potable en México. 

Estudios demográficos y urbanos 26, 3(78): 563-599 
Nafi, A., Tcheng, J., Beau, P. 2015. Comprehensive Methodology for Overall Performance Assessment of Water Utilities. Water 

Resources Management 29(15): 5429–5450 
Public Affairs Centre 2014. Citizen report cards. Available from: www.pacindia.org (accessed 12 December 2015) 
Ridgley, M. 1989. Evaluation of Water-Supply and Sanitation Options in Third World Cities: An Example from Cali, Colombia. 

Geojournal 18(2): 199-211 
Van der Brugger, B., Borghgraef, C., Vinckier, C. 2010. Causes of Water Supply Problems in Urbanised Regions in Developing 

Countries. Water Resources Management 24: 1885–1902 
Vásquez, W.F., Trudeau, J. Franceschi, D. 2011. Can user perception influence the quality of water services? Evidence from León, 

Nicaragua. International Review of Administrative Sciences 77(3): 481-503 
World Bank 2003. La rendición de cuentas a la sociedad: Nota conceptual basada en prácticas emergentes. Available from: 

http://info.worldbank.org/.../WN1016-RendCuentasSociedadConcepto.doc (accessed 12 December 2015) 
 


