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ABSTRACT 

This article contains an analysis regarding the supply of drinking water in Ecuador, establishing 
initially a range of households score that integrates statistical data from different fields that 
help to describe this reality as service infrastructure conditions, housing habitability, payment 
and consumption habits, pollution and even social situation additional variables regarding 
poverty level. 

In addition to this first exercise, are determined three blocks of water consumption, giving a 
proportional balance on the number of households located within each, for redistribution 
policies purposes regarding on collection and service providing improvements strategies. 
Blocks of water consumption are measured in cubic meters, and to obtain them variables as 
value paid by variable water compared to rate frameworks each corner investigated into 
account are taken, main source for this two main processes is life conditions survey developed 
in the whole country during 2014 by the National Statistics Institute. 

The analysis comes later to identify crossings stratification in water vulnerability vs. blocks 
consumption in each stratum, in terms of percentages of households in each of these crosses, 
at the end of a more accurate diagnostic tool for construction sector policies relating to tariffs, 
subsidies and additional charges following socio economic conditions. 

Using these tools, then comes a study of specific case is the city of Quito, capital of Ecuador, 
for concrete conclusions about a diagnosis of the situation of supply of drinking water is made, 
for which an analysis of regional imbalances is also performed using tools of geographic 
specialization and territorial breakdown that identifies common patterns and particular 
situations. 

PRESENTATION AND MAIN OBJECTIVE 

The research analysis is an analytical descriptive study, which determines classification 
parameters and socioeconomic stratification of the population, mainly focused on water 
provisioning service, contrasting this analysis with consumption blocks to locate priority 
segments per sector of households; document is presented as characterization of the sector 
with the objective of focus regulations and policies. 

The scope of the study fundamentally, is diagnostic of the current situation of vulnerability of 
population regarding service sectors, contrasting scenarios through cross check of conditions 
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and consumption. In this context, the proposed analysis identifies derivative, certain regional 
imbalances that affect delivery system of drinking water; the same application has features ex 
ante. An important derivative goal is to establish a framework of sensitivity providers against 
measures change in the collection, as in the case of a new tariff framework, in order to provide 
for adjustment measures in the operational and financial efficiency. In fact the results of a 
simulation of impact fees scenario, you can identify the best alternative in terms of greater 
benefit. 

1. METHODOLOGY 

1.1 STRATIFICATION STEPS 

To properly define the main variables to take into account in the assessment, a detailed 
analysis of identification is made, based on a problem cause-effect classification on different 
levels. Analysis mentioned, presents five different stages of particular, punctual issues and 
derivatives, which affect more precise socioeconomic characterization and supply of drinking 
water in homes. 

These initial identification variables were considered those that reach significant influence and 
a high level descriptive in relation to the central problematic, and a greater possibility of 
quantitative representation of measuring power according exercises and comparability. That 
is, these variables are based on the closest relationship of socio-economic aspects and the 
situation of water supply in this sense; simulations of correlation between variables were 
performed in order to determine which of them meet a stronger explanatory power for 
characterize households. 

To reflect the closest diagnose to reality situation and categorize differences in socioeconomic 
and supply of drinking water at the household level, socioeconomic status weights are 
presented in relation to relevance in their reality description. 

Tab. 1 Variables evaluated     Tab 2. Correlations of variables 

STRATUM SCORE RANGE  PERCENTAGE LEVEL 

A From 0,85 - 1 From 85% - 100% 

B From 0,67 - 0,84 From 67%  - 85% 

C From 0,535  -  0,66 From 53,5%  -  67% 

C- From  0,316 - 0,534 From  31,6% - 53,5% 

D From  0  -  0,315 From  0  -  31,6% 

Score  Variables 
36% INFRASTRUCTURE 
12% Type of home connection 
15% Regularity on service 
9% Location of wáter connection 
27% HOUSING CONDITIONS 
8% Type of housing 
7% Walls material 
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1.2 BLOCKS OF CONSUMPTION METHOLOGY 

It was compiled, reviewed and analyzed pricing frameworks, on a multi review of thirty-nine 
(39) cantons of different sizes available, also included the review of several documents as "The 
national water strategy", which evaluates the management and presents relevant information 
providers, especially small cantons. 

This analysis showed different levels of tariffs, which, for comparative and overall assessment 
purposes, were only considered levels average rate (consumption between 10 and 30 m3 per 
month), where more consumers are concentrated, establishing it as a key start the analysis. 
(Average) rate per canton, data concerning were assigned to specific samples of each of them, 
by contrasting with the variable "value paid monthly water", detailed by households 
respectively. As each canton, the consumption formula is as follows: 

𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 𝐶𝐶𝐻𝐻𝐶𝐶𝐻𝐻𝐻𝐻𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐻𝐻𝐶𝐶 =
value paid per month− basic tariff per canton 

Variable tariff (depending on consumption)
 

Tab. 3 Household consumption (m3) 

Household code CANTON Value paid 
(USD) 

Basic 
tariff 
USD 

Variable 
Tariff 

Consumption 
M3 

10150001011011,00 10150 3,5 2,0 0,3 5,0 
10150001011031,00 10150 12 2,0 0,3 33,3 
10150001011041,00 10150 22 2,0 0,3 66,7 
10150001011051,00 10150 8 2,0 0,3 20,0 
10150001011061,00 10150 30 2,0 0,3 93,3 
20650001006021,00 20650 12 3,45 0,83 10,3 
20650001006041,00 20650 8 3,45 0,83 5,5 
20650001006051,00 20650 5 3,45 0,83 1,9 
20650001006071,00 20650 5 3,45 0,83 1,9 
20650001006091,00 20650 6 3,45 0,83 3,1 

7% Floor materials 
5% Type of higienic service  
30% PAYMENT AND CONSUMPTION HABITS 
8% Payment habits 
7% Water consumption 
4% Wáter reuse 
3% Other ways of wáter saving 
4% Pipe connection state  
4% Water saving habits 
7% POLLUTION PERCEPTION 
7% Level of water pollution perception  
18% SOCIAL VARIABLES 
-9% Disability on house boss 
-9% Receives poverty bonus (Gov. Help) 



20650001006101,00 20650 7 3,45 0,83 4,3 
40150006001041,00 40150 8 2,2 0,44 13,2 
40150006001051,00 40150 17 2,2 0,44 33,6 
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1.3 TERRITORIAL IMBALANCES 

Through a quantitative analysis from a series of basic socio-economic and environmental 
conditions indicators describing the study area, including and using available statistics 
published in various sources as: National Institute of Statistics and Censuses -INEC, Ministry of 
Public Health-MSP, Ecuadorian-IEE Space Institute, have been able to assess, identify, and map 
relevant aspects of the territory that show the status of each urban and rural parish, in relation 
to the provision of Drinking Water and Sanitation. 

The application of an appropriate methodology to obtain the required results is very 
important; for this research it has been used statistical mapping methodology called "Analysis 
of Regional Imbalances". Through the application of this methodology multivariate data 
analysis it was performed and achieved a discretization thereof, which involves a mathematical 
process by which approximate results of a given problem is obtained by dividing at intervals 
indicators the study area, thus facilitating spatial analysis at the parish in the Metropolitan 
District of Quito, specialized ARCGis software is used to reach the goal. 

2. RESUME OF MAIN RESULTS 

2.1 STRATIFICATION DEFINITION 

The results nationally, show that in the strata most vulnerable is 43% of total households in the 
country, population segment that should come into consideration subsidy, while the strata 
conditions more favorable terms socioeconomic and water supply characteristics, account for 
39%, leaving an intermediate segment with 18% of total households. 

Tab. 4 Stratification 
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2.2 CONSUMPTION BLOCKS FINAL 

Regarding ranges consumer product of the above analysis, the rate charged versus the amount 
paid, it is observed that as many households focuses on consumption levels under up to 20 

 
Stratum score  # households % households 

A  0,85 - 1 3747 13,0% 
B  0,67 - 0,84 7653 26,6% 
C  0,535 -  0,66 5024 17,5% 
C-   0,316 - 0,534 5978 20,8% 
D   0  -  0,315 6337 22,1% 

 
Total households 28739 

 



m3, to determine more accurate form blocks consumption more balanced in relation to the 
number of households that comprise them, it proceeds to perform simulations. 

Tab. 5 Consumption Blocks 

Consumption 
range (m3) 

Number of 
households % of total 

> 50 483 6,90% 
45 - 50 185 2,60% 
40 - 45 302 4,30% 
35 - 40 245 3,50% 
30 - 35 363 5,20% 
25 - 30 573 8,20% 
20 - 25 513 7,30% 
15 - 20 1022 14,60% 
10 - 15 1072 15,30% 
< 10 2255 32,10% 
TOTAL 7013 100% 
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In this sense, twelve (12) different simulations were made, with a sample of seven thousand 
and thirteen (7013) households, which we have billing information, the canton to which they 
relate counts were performed this is the ones with enough information on tariff formal 
charges. Each simulation was performed with a separate block of consumption, in order to find 
one that allows a better balance in terms of percentage of households that includes 
combination. In next table, the three best combinations are presented. 

Graph 1. Consumption blocks 

  
OPTION I 

   
OPTION II 

   
OPTION III 

 
blocks # homes % 

  
blocks # homes % 

  
blocks # homes % 

1 > 30 M3 1578 23% 
 

1 > 25 M3 2151 31% 
 

1 > 25 M3 2151 31% 

2 15 A 30 M3 2108 30% 
 

2 15 A 25 M3 1535 22% 
 

2 10 A 25 M3 2607 37% 

3 < 15 M3 3327 47% 
 

3 < 15 M3 3327 47% 
 

3 < 10 M3 2255 32% 

  
7013 

    
7013 

    
7013 
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Depending on the combinations shown in previous tables, Option III is the one that best fits 
the criteria of equity, both by weight of number of households between blocks higher and 
lower consumption, and a similar amount of households in block 2 , with lower impact. 

2.3 Cross-evaluation of socioeconomic and consumption blocks 

Once blocks consumption and corresponding ranges are determined, it proceeds to evaluate 
these two variables, to identify how much volume is consumed by certain layer within a block 
of consumption. As such, the values obtained would serve to address better measure, 
regulation or policy, benchmark calculation factors in the pricing model, taking into account 
the socio-economic status and levels of consumption at a time. 



Tab. 6 Cross-evaluation of socioeconomic and consumption blocks 

Stratum Consumption 
blocks 

% Block on 
strata 

% Home on total 
population 

A 
<10 20% 

13% 10 - 25 39% 
> 25 41% 

B 
<10 29% 

27% 10 - 25 38% 
> 25 33% 

C 
<10 44% 

19% 10 - 25 34% 
> 25 22% 

C- 
<10 53% 

19% 10 - 25 26% 
> 25 21% 

D 
<10 37% 

22% 10 - 25 34% 
> 25 29% 

It is identified that the greatest number of households in stratum A, consumes more than 25 
m3 per month, and is represented by 13% of households, while the lowest layer, D is 
represented by 22% of the total households. Most households consume from 1 to 10 m3, a 
factor which necessarily should be considered in defining consumption levels. In developing 
this methodology, the number of households is obtained at each crossing "stratum versus 
consumption block" and then your weight is analyzed for the total population, which 
determines what crossing or which combination has the largest number of population-level 
national. 

3. CASE OF STUDY - QUITO METROPOLITAN DISTRICT - TERRITORIAL IMBALANCE 
 

3.1 Methodology of Territorial Imbalance 

The results of consumption blocks for each stratum are shown in next Table. Regarding the 
case of Quito it could be found major differences from the national results, which are marked 
on the most vulnerable segments of lower consumption of drinking water, in strata, 
concentrate a greater number of households to total in the same stratum, while the 
participation of the most vulnerable strata in terms of total households, in terms of volume 
and homes, is much lower. 

The Metropolitan District of Quito, has been considered a case study for the research on the 
implementation of a new tariff categorization addressed to the public water utility that 
supplies this resource to the territory. 
 
This case study approach allows the analysis of the variables presented to the representation 
of the current situation of the population in relation to their status as vulnerability to the 
provision of potable water and sanitation in the district territory. This information is analyzed 
and structured within a specific framework is invaluable and allows certain instances improve 
their ability to make decisions, using relevant information about the service, so you may 



improve mechanisms of communication with the population, allow better meet their needs 
and thus be able to meet them.3 
 
Through the application of this methodology multivariate data analysis it was performed and 
achieved a discretization thereof, which involves a mathematical process by which 
approximate results of a given problem is obtained by dividing at intervals indicators the study 
area, thus facilitating spatial analysis at the parish in the Metropolitan District of Quito.4 
 
The application of an appropriate methodology to obtain the required results is very 
important; for this research it has been used statistical mapping methodology called "Analysis 
of Territorial Imbalances". 
 

Fig. 1 Analysis of Territorial Imbalances 
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The application of an appropriate methodology to obtain the required results is very 
important; for this research it has been used statistical mapping methodology called "Analysis 
of Regional Imbalances" 
 
Also, through a quantitative analysis of the area from a series of basic indicators of socio-
economic and environmental conditions in which is the study area, with available statistics 
published in various sources, including the main ones: National Institute of Statistics and 
                                                           

3 On response to the question: What problem did you solve with GIS? What advantage did GIS give you? 
Consider chapter 3 Case of study-Quito Metropolitan District-Territorial Imbalance Methodology 

4 On response to the question: What types of geospatial analysis did you use? Explain how and why. 
Consider chapter 3.2 Territorial Imbalance Methodology 

 



Censuses -INEC, Ministry of Public Health-MSP, Ecuadorian-IEE Space Institute, have been able 
to assess, identify, and map relevant aspects of the territory that show the status of each 
urban and rural parish, in relation to the provision of Drinking Water and Sanitation.5 
 

Tab. 7 Stratum and consumption blocks 
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Tab. 8 Consumption Blocks 
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5 On response to the question: What types of geospatial analysis did you use? Explain how and why. 
Consider chapter 3.2 Territorial Imbalance Methodology 

STRATUM 
CONSUMPTION 
BLOCKS 

% BLOCK 
REGARDING 
STRATUM 

    A 
<10 21% 
>10;<25 45% 
> 25 34% 

B 
<10 29% 
>10;<25 44% 
> 25 27% 

C 
<10 42% 
>10;<25 42% 
> 25 16% 

C- 

<10 62% 
>10;<25 26% 

> 25 
12% 

 
D 

<10 84% 
>10;<25 5% 
> 25 11% 

STRATUM CONSUMPTION BLOCKS 
  1 <10m3) 2(10<; 25)m3 3 (>25m3) 
A 8,70% 19,00% 14,40% 
B 12,20% 18,80% 11,40% 
C 4,30% 4,30% 1,70% 
C- 2,40% 1,00% 0,50% 
D 0,80% 0,00% 0,10% 



3.2 Results 

Relevant aspects distinguished themselves in the parishes of the capital, when making 
correlations between the indicators under study, and they have served to clarify better 
analysis in the territory around the provision of potable water and sanitation and their 
involvement in setting new tariffs in the sector. 

These characteristics of the territory in terms of population dynamics around to the service 
show a pattern regarding parishes within Quito possessing a moderate population density, 
belong to the same socioeconomic stratum (B), a drinking water relatively low, grouping 
households paid on average a fee for the service less $ 15. This type of pattern occurs mainly in 
the parishes of: Turubamba, Chilibulo, Guamaní, Chillogallo, Ponceano. 

The Iñaquito parish, located north of the capital of Ecuador, belongs to the group B in the 
economic stratification. This urban area has 44,149 inhabitants, with a density of 56, 7 people 
per hectare. The average water consumption is the highest in the entire city of Quito, with 40 
m3, the average price paid for water consumption is high, $ 20.52. Coverage in basic services is 
high, my, just as the habitability of housing. 

These elements identify a second major employer in the territory, characterized by parishes 
that have low population density, belonging to a high socioeconomic status (A), with optimal 
conditions in the provision of basic services and high standards of habitability, presenting an 
average consumption high water, with a payout value not exceeding $ 20. In this situational 
pattern correspond mainly parishes: Mariscal Sucre, Iñaquito, Rumipamba, which have floating 
population and occupation and land use is intended for trade, services of various kinds 
(financial), recreation, manufacturing and residence. There are urban parishes within the city 
of Quito whose population density, socioeconomic stratification, average water consumption 
and payment for the service are closely correlated, which represents a pattern of behavior 
rather general. 

Map 1 Analysis of the territory at the urban parishes, Quito Metropolitan District 
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Pattern 1 

Map 2 Analysis of the territory, identification of situational pattern 1, Quito Metropolitan 
District 
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Pattern 2 

Map 3 Analysis of the territory, identification of situational pattern 2, Quito Metropolitan 
District 
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By knowing the results of the application related to spatial statistics or statistical mapping 
applied to the analysis of variables representative of each parish in the DMQ methods, you can 
identify the best alternative to the establishment of rates for both the recommendations and 
addressing will be of most benefit. 

In this sense, it is important to consider that in the Guayllabamba parish, the corresponding 
GAD should pay attention as to the supply of basic services to the population, since most of 
the territory has a density between medium and high. 

However the living conditions of housing are averages. According to the socioeconomic strata 
of the population analyzed in relation to the vulnerability as the supply of drinking water they 
are in stratum C, which implies a fairly high vulnerability. Water consumption in m3 is low with 
11 m3. 

Map 4 Analysis of the territory, rural parishes, Quito Metropolitan District 
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The Metropolitan District of Quito has a range of prevailing socioeconomic stratification, which 
is situated in category B, because the most densely populated parishes including the city of 
Quito, are located within this stratum. The average water consumption per household is 15.16 
m3 / month and a monthly fee of $ 8.87 is paid. Compared with the national results, we can 
say that in the DMQ are very approximate values in the variables analyzed, which are listed in 
Table 22 of this document, which shows the values of payment for drinking water 
differentiated by stratum and block, which means that data and analyzes conducted in this 
investigation, using the tools of statistical mapping, support once again the methodology and 
calculations generated in this study. 

In this context it is worth mentioning some considerations concerning the vulnerability of the 
population of the Metropolitan District of Quito against the provision of potable water and 
sanitation, stressing that by applying the methodology of regional imbalances, have analyzed 
each of the parishes in terms of water consumption and the corresponding amount paid thus 
has facilitated the identification of those places where there is water waste, and those who 



can provide support to the most vulnerable area in terms of the provision of this service, 
located mostly in rural areas. The results of this analysis are shown in Map 4. 

Map 5 Population density of parishes, Quito Metropolitan District 
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Map 6 Analysis of the territory, cross variables, socioeconomic stratification, consumption 
blocks, Quito Metropolitan District 
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6 On response to the question: What are your findings or results?. Consider all the chapter 3.2 Results 



4. CONCLUSIONS 

The study showed that variables such as resource supply, consumption and payment habits, 
help to better determine the state of socio-economic status of households analyzed. 

Once the analysis score and stratification is done, there are important evidence that at 
national level, there is about 40% of total households, which are located within strata A and B 
(most benefited segments regarding water service provisioning), while 43% of all households 
are located C- and D in strata, marking an equilibrium in terms of number of households of 
lesser and greater vulnerability. 

The strata with higher socioeconomic status, concentrate a greater number of households in 
blocks of high consumption, more than 20 m3 / household / month, while the most vulnerable 
strata concentrate a greater number of households in blocks of lower consumption. 

The case study, the DMQ, evidence a characterization of socio economic situation and 
vulnerability heterogeneous in terms of urban and rural parishes, parishes exist with high 
density and vulnerability of relatively high water supply. 

In the urban context of the city of Quito, two distinct patterns Situational as to the conditions 
of service delivery are observed. The first said higher density, low power consumption and low 
vulnerability, located in stratum B and this pattern is repeated the most. The second pattern of 
low density, high consumption, water payment not to exceed $ 20.00, it is in stratum A, with 
better socioeconomic and supply conditions, mostly with floating population and land use 
focused on trade, institutions and offices. 

Consideration of measures for implementation of regulations or policies drinking water, must 
necessarily take into account the increased concentration levels of consumption per stratum 
classification determined in a more targeted way, necessary levels of care and fee costs, zoning 
and other useful planning tools. 

It is crucial to consider the geographical scope in such studies, which will empower the analysis 
of information about the situation of access to water and sanitation for vulnerable groups of 
the population within a given territory, this will allow the autonomous governments deepen 
efforts in spearheading strategic policies that ensure drinking water to underserved groups 
with greater needs.  

It is suggested promoting the use of geospatial tools, together with a suitable territorial 
analysis in order to identify variations in urban and rural areas of each country, and its close 
relationship around the provision of drinking water.7 
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