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ABSTRACT: Objective: Determine the
willingness to pay for water resources for
human consumption. Material and method:
The deductive and econometric method was
used, with a quantitative, non-experimental,
basic type approach, with descriptive
and explanatory scope, cross-sectional,
the population was delimited based on
5,530 cases of water supply in the city of
Azéangaro, located at 3,850 masl, and an
estimated sample of 365 respondents was
estimated, with a Cronbach’s Alpha value
of 0.908, the binomial logit econometric
model was applied. Results: The value of
the willingness to pay was S/ 2.52 soles
per month, estimating a total of S/ 172,217
soles per year, useful for the application
of environmental improvement policies for
water resources in Azangaro. Conclusions:
The determining factors of the willingness
to pay were: age, education, gender, the
importance of the water resource and the
perception of improvement in the quality of
the water resource in the future.

Sciences .
. . ) i KEYWORDS: human consumption,
Andean University Néstor Caceres . )
Velasquez willingness to pay, logit model, water
Juliaca, Peru resource.
Investigacion cientifica en ciencias sociales aplicadas 2 Capitulo 11

132



DISPOSICION A PAGAR POR EL RECURSO HIDRICO PARA CONSUMO
HUMANO EN LA CIUDAD DE AZANGARO

RESUMEN: Obijetivo: Determinar la disponibilidad a pagar por el recurso hidrico para
consumo humano. Material y método: Se utilizé el método deductivo y econométrico, con
enfoque cuantitativo, no experimental, de tipo basica, con alcance descriptivo y explicativo,
de corte transversal, la poblacién se delimité en base a 5,530 casos de abastecimiento de
agua en la ciudad de Azangaro que se encuentra a 3,850 msnm, y se estim6 una muestra
estimada de 365 encuestados, con un valor Alpha de Cronbach de 0.908, se aplico el modelo
econométrico logit binomial. Resultados: El valor de la disposicion a pagar fue de S/ 2.52
soles por mes, estimandose un total de S/ 172,217 soles anuales, Util para la aplicacion de
politicas de mejora ambiental del recurso hidrico en Azangaro. Conclusiones: Los factores
determinantes de la disponibilidad a pagar fueron: la edad, la educacién, el género, la
importancia del recurso hidrico y la percepcién de mejora de la calidad del recurso hidrico en
el futuro.

PALABRAS CLAVE: Consumo humano, disponibilidad a pagar, modelo /ogit, recurso hidrico.

11 INTRODUCTION

Willingness to pay is the most widely used tool to measure environmental goods
(Vasquez, 2017), since it assumes a hypothetical market for the payment of an environmental
good. In the hypothetical market, it is assumed that people would be willing to pay under
certain conditions such as quantity, quality, location, time, or duration. Among the factors
that determine the willingness to pay are demographic aspects, such as age, gender, literacy
level, income, family size and price (Makwinja et al., 2019).

Jalilov (2018) estimates the benefits of providing clean water quality in the Philippines,
using a sample size of 240 respondents, with random sampling, mean willingness to pay has
been US$2.03 for optimal water quality for bathing and an average willingness to pay for the
quality of fishing water of US$ 2.03. The total economic benefits are US$ 190 million/year.
Despite economic growth, especially in the industrial sector, there have been significant
ecological and hydrological changes in urban areas. Affecting the quality of water, having to
improve prior intervention of environmental policies in water quality.

In this context, the city of Azangaro has problems of water contamination due to
mining, and which are a concern for the population that consumes drinking water, and
having protests at a social level, no proposal for improvement has been registered. of
environmental policies in the protection and conservation of water resources. Therefore,
this research aims to assess the water resource through the question of how much would
be willing to pay for the conservation of the water resource.

In studies of willingness to pay related to water resources, logistic regression models
have been the most used (Perni et al. 2011; Peixer, 2011; Aimendarez et al., 2013; Kebede
and Tariku, 2016; Aslam et al. , 2018; Jalilov, 2018; Makwinja et al., 2019).
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21 MATERIALS AND METHODS

The type of research is quantitative, non-experimental, descriptive and explanatory,
cross-sectional, with a simple random probabilistic sample (Hernandez et al., 2010). The
population of 5,530 was obtained from the National Institute of Statistics and Informatics,
through the database of water supply in the home, with a public network inside and outside
the home, which have a pool for public use, use the tanker truck or that they acquire from the
neighbor. The sample size estimate was 365. Data was collected through surveys, validated
with Cronbach’s Alpha coefficient, whose resulting value was 0.908, highly reliable.

The willingness to pay was represented by the logit model (Gujarati et al., 2010), with
the following notation:

Prob (Si) = By + fPC + B2IN + B3EDA + B4ED + BsGE + BsTAH + B;IRH + gVRH
+ foPMRHF + ¢,

Prob (Si), is the binary variable, indicates the probability of answering Yes to the
question of willingness to pay, which depends on the explanatory variables: price (PC),
income (IN), age (EDA), education (ED ), gender (GE), household size (TAH), importance
of the water resource (IRH), monitoring of the water resource (VRH), and the perception of
improvement in the quality of the water resource in the future (PMRHF).

31 RESULTS

Table 1 shows the average of the price and income factor, which the respondents
would assume in case of facing the availability of payment for the water resource; the price
factor ranges from nil to S/ 6 soles, the average price is around S/ 1 sol, and the income
factor ranges from S/ 930 soles to more than S/ 4,001 soles, the average is close to an
average income of 930 soles.

Variable Mean Standard desviation Minimum Maximum
Price 1/. 1.0383 1.0101 0.0000 6.0000
Income 2/. 1.5534 0.7883 1.0000 6.0000

Note: 1/. It ranges from S/ 1 to S/ 6 soles

2/. Income. 1=Less than 930 soles; 2= Between 930 - 1,500 soles; 3= Between 1,501 - 2,000 soles; 4=
Entre 2,001 - 3,000 soles; 5= Between 3,001 - 4,000 soles; 6= More than 4,001 soles.

Table 1 - Price and income factor

Fuente: Limdep Econometric Software.

Table 2 records the results of the estimation of the logit model, and illustrates the
significance of the explanatory variables, with the expected signs and coefficients according
to economic theory. The price, income, age, education, gender, household size, the
importance of the water resource, the surveillance of the water resource, and the perception
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of improvement of the water resource in the future, are highly significant according to the
Ratio of Likelihood, with a chi-square of 5%, with 9 degrees of freedom, rejecting the joint
hypothesis (the coefficients of explanatory variables are equal to zero).

| Multinomial Logit Model
| Maximum Likelihood Estimates

| Dependent variable PSI

| Weighting variable None

| Number of observations 365

| lterations completed 5

| Log likelihood function -222.4622

| Restricted log likelihood -247.1801

| Chi squared 49.43565
| Degrees of freedom 9
| Prob[ChiSqd > value] = .0000000
| Hosmer-Lemeshow chi-squared = 18.67211
| P-value= .01672 with deg.fr. = 8

IVariable | Coefficient | Standar d Error |b/St.Er.IP[I1ZI>z] | Mean of Xl
Characteristics in numerator of Prob[Y = 1]
Constant  1.24079112  .79651639 1.558 .1193

IN .02326867  .15233581 .153* .8786 1.55342466
EDA -.09012030 .07909124 -1.139* .2545 3.02191781
ED .05643899  .12075438 467 .6402 2.67397260
GE 02529540  .24323241 .104* 9172 .61095890
TAH -.156225825  .06411064 -2.375***.0176 4.60273973
IRH -.06471397  .13576853 - 477 6336 4.22739726
VRH -.06861606  .13234864 -.518* .6041 3.99178082
PMRHF -.26448738  .19721331 -1.341**.1799  .57534247
PC -.04667146  .00815574 -5.723* .0000 16.1351598

Note: t-statistic, * significance at the 10% level, ** significance at the 5% level, and *** significance at
the 1% level.

Table 2 - Logit model estimation

Source: Limdep Econometric Software.

Table 3 shows the estimate of the Pseudo R-Square, with a good fit of 23.38%, it is
also known as the Likelihood Ratio Index.
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| Information Statistics for Discrete Choice Model.
I M=Model MC=Constants Only MO0=No Model

| Criterion F (log L) -214.08683 -247.18006 -252.99872

| LR Statistic vs. MC 66.18646 .00000 .00000
| Degrees of Freedom 9.00000 .00000 .00000
| Prob. Value for LR .00000 .00000 .00000
| Entropy for probs. 214.08684 247.18006 252.99872
| Normalized Entropy .84620 .97700 1.00000
| Entropy Ratio Stat. 77.82377 11.63731 .00000
| Bayes Info Criterion 481.27275 547.45920 559.09652
| BIC - BIC(no model) 77.82377 11.63731 .00000

| Pseudo R-squared .23388 .00000 .00000
| Pct. Correct Prec. 71.50685 .00000  50.00000
| Means: y=0 y=1 y=2 y=3 y=4 y=5 y=6 y>=7

| Outcome .4110 .5890 .0000 .0000 .0000 .0000 .0000 .0000
| Pred.Pr 4110 .5890 .0000 .0000 .0000 .0000 .0000 .0000
| Notes: Entropy computed as Sum(i)Sum(j)Pfit(i,j) *logPfit(i,j).

| Normalized entropy is computed against MO.

Entropy ratio statistic is computed against MO.

BIC = 2*criterion - log(N)*degrees of freedom.

If the model has only constants or if it has no constants,

|
|
|
I the statistics reported here are not useable.

Tabla 3 - Pseudo R-Square of the logit model

Fuente: Limdep Econometric Software.

In table 4, the estimate of the marginal effects, whose probabilities in the willingness
to pay for water resource protection and conservation for human consumption, predict a
change impact on the explanatory variables is shown. These results, demonstrate a positive
response towards payment provision.

The value of price elasticity indicates that, if increasing by 30%, the probability of
payment would be reduced by 8.95%, corroborating a scarce sensitivity in price.
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| Partial derivatives of probabilities with
| respect to the vector of characteristics.
| They are computed at the means of the Xs.

| Observations used are All Obs.

s s : :
+ + + +

IVariable | Coefficient | Standard Error Ib/St.Er.IP[IZI>Z] |Elasticityl

Characteristics in numerator of Prob[Y = 1]
Constant .29688740 .18960788 1.566 .1174

IN .00556756  .03644727  .153* .8786 .01432931
EDA -.02156332  .01892053 -1.140* .2544 -.10796145
ED .01350431 .02889482  .467* .6402 .05982733
Marginal effect for dummy variable is PI1 - PIO.
GE .00604890 .05813015 .104* 9171 .00612292
TAH -.03643124  .01535047 -2.373***.0176 -.27781818
IRH -.01548428  .03248034 -.477* 6336 -.10845123
VRH -.01641795  .03167001 -.518* .6042 -.10858150
PMRHF  -.06328460 .04715108  -1.342** 1795 -.06032465
PC -.01116720 .00192686 -5.796"**.0000 -.29853005
e +
Marginal Effects for
e e +
Variable | All Obs.
e ommmeneene +
ONE .29689
IN .00557
EDA -.02156
ED .01350
GE -.00605
TAH -.03643
IRH -.01548
VRH -.01642
PMRHF -.06328
PC -.01117
e omnmenmeee +

Note: t-statistic, * significance at 10% level, ** significance at 5% level and *** significance at 1%.
Table 4 - Marginal effects of the logit model

Source: Limdep Econometric Software.

The econometric estimation, presents a correct prediction of the logit model of
73.28% (table 5).
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Analysis of Binary Choice Model Predictions Based on Threshold = .5000

Prediction Success

Sensitivity = actual 1s correctly predicted 79.070%
Specificity = actual Os correctly predicted 58.667%
Positive predictive value = predicted 1s that were actual 1s  73.276%
Negative predictive value = predicted Os that were actual 0s 66.165%
Correct prediction = actual 1s and Os correctly predicted 70.685%

Prediction Failure

False pos. for true neg. = actual Os predicted as 1s 41.333%
False neg. for true pos. = actual 1s predicted as Os 20.930%
False pos. for predicted pos. = predicted 1s actual Os 26.724%
False neg. for predicted neg. = predicted Os actual 1s 33.835%
False predictions = actual 1s and Os incorrectly predicted 29.315%

Frequencies of actual & predicted outcomes
Predicted outcome has maximum probability.
Threshold value for predicting Y=1 = .5000

Predicted
________________ P
Actual 0 1 | Total
................ + ————

0 88 62 | 150
1 45 170 | 215

Total 133 232 | 365

Table 5 - Projection of the logit model

Source: Limdep Econometric Software.

Table 6, visualizes the estimated value of readiness to pay with a mean of S/ 2.52

soles, with positive values, in accordance with expectations.
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Variable Mean Std.Dev. Minimum Maximum Cases

All observations in current sample

DAPR  2.52272084  .513247624  .998040715  4.05903231 365

Table 6 - Availability to pay model logit

Source: Limdep Econometric Software.

4| DISCUSSION

The willingness to pay is an important decision instrument, which consists in assigning
an economic value on the environmental asset and which is not valued in the market (Osorio
and Correa, 2009). The research developed in the Rio Grande, Bobo and Chico and Jativa
Basins in Ecuador proved, that water resource is the only asset available for water supply
for consumption (Paspuel and Tobar, 2017).

Gonzales et al. (2016), estimated that the willingness to pay of households for an
improvement in water service, is higher among women than among men. Likewise, they
consider that the availability of payment is higher in low-resource residents, as they attach
high value to the environmental good. On the other hand, when the degree of schooling is
higher, there is a significant degree of awareness, towards the conservation of environmental
good.

Jaramillo et al. (2013), maintain that water resource is limited, find that the availability
of payment is US$ 2.20 monthly dollars, markedly low income families, are also willing to
pay for environmental resource.

Esquivel (2008) argues that it is important to value environmental goods, because
this type of goods do not have a price in the market, and there is an absence of researches
of this nature to find such market value. He alludes that communities near a basin in Costa
Rica would be willing to make payments towards basin conservation campaigns, merely
sacrificing their income.

51 CONCLUSIONS

The willingness to pay, as a study technique allows to find the economic value that an
environmental asset has, in this research it has been found that the inhabitants of the city of
Azangaro would be willing to pay S/ 2.52 soles for the conservation of the water resource,
per medium of the formulation of public investment projects, studies in water management,
and promotion of environmental sensitization campaigns. An important role at this stage
of intervention would be played by local, regional and national governments for budget
allocation.

Investigacion cientifica en ciencias sociales aplicadas 2 Capitulo 11

139



REFERENCES

Almendarez, M. A., Jaramillo, L. A., Avilés, G., Beltran, L. F., Hernandez, V. y Ortega, A. (2013).
Economic valuation of water in a natural protected area of an emerging economy: Recommendations
for el Vizcaino Biosphere Reserve, Mexico. Interciencia, 38(4), 245-252

Aslam H, Liu J, Mazher A, Mojo D, Muhammad | y Fu C. (2018). Willingness to Pay for Improved Water
Services in Mining Regions of Developing Economies: Case Study of a Coal Mining Project in Thar
Coalfield, Pakistan. Water, 10(4):481.

Guijarati, D. N. y Porter, D. C. (2010). Econometria. Quinta Edicién. Mc Graw Hill Educacion.

Hernandez, R., Fernandez, C. & Baptista, P. (2014). Metodologia de investigacion. Sexta Edicion, Mc
Graw Hill Education.

Instituto Nacional de Estadistica e Informatica (2017). Censos Nacionales 2017: XII de Poblacién, VII
de Vivienda y Ill de Comunidades Indigenas. Sistema de Consulta de Base de Datos.

Jalilov, S. M. (2018). Value of Clean Water Resources: Estimating the Water Quality Improvement in
Metro Manila, Philippines. Resources, 7(1), 1.

Kebede, Sh. y Tariku, L. (2016). “Households’ Willingness to Pay for Improved Water Supply: Application
of the Contingent Valuation Method; Evidence from Jigjiga Town, Ethiopia,” Romanian Economic
Journal, Department of International Business and Economics from the Academy of Economic Studies
Bucharest. 19(62), 191-214.

Makwinja, R., Kosamu, I. B. M., y Kaonga, C. C. (2019). Determinants and Values of Willingness to Pay
for Water Quality Improvement: Insights from Chia Lagoon, Malawi. Sustainability, 11(17), 4690.

Peixer, J., Giacomini, H. C., y Petrere Jr, M. (2011). Economic valuation of the Emas Waterfall, Mogi-
Guacu River, SP, Brazil. Anais da Academia Brasileira de Ciéncias, 83(4), 1287-1302.

Perni, A., Martinez, F., y Martinez, J. M. (2011). Economic valuation of coastal lagoon environmental
restoration: Mar Menor (SE Spain). Ciencias marinas, 37(2), 175-190.

Vasquez, F. (2017). Metodologia para la valoraciéon economica del medio ambiente. Politicas publicas
frente al cambio climatico. Cepal.

Investigacion cientifica en ciencias sociales aplicadas 2 Capitulo 11

140


https://ideas.repec.org/a/rej/journl/v19y2016i62p191-214.html
https://ideas.repec.org/a/rej/journl/v19y2016i62p191-214.html
https://ideas.repec.org/s/rej/journl.html
https://ideas.repec.org/s/rej/journl.html

	Folha de Crédito_Humanas e Sociais Aplicadas.pdf
	Conselho Editorial
	Ciências Humanas e Sociais Aplicadas
	Prof. Dr. Adilson Tadeu Basquerote Silva – Universidade para o Desenvolvimento do Alto Vale do Itajaí Prof. Dr. Alexandre de Freitas Carneiro – Universidade Federal de Rondônia Prof. Dr. Alexandre Jose Schumacher – Instituto Federal de Educação, Ciênc...
	Prof. Dr. Américo Junior Nunes da Silva – Universidade do Estado da Bahia
	Profª Drª Ana Maria Aguiar Frias – Universidade de Évora Profª Drª Andréa Cristina Marques de Araújo – Universidade Fernando Pessoa Prof. Dr. Antonio Carlos da Silva – Universidade de Coimbra Prof. Dr. Antonio Carlos Frasson – Universidade Tecnológica...
	Prof. Dr. Daniel Richard Sant’Ana – Universidade de Brasília Prof. Dr. Deyvison de Lima Oliveira – Universidade Federal de Rondônia Profª Drª Dilma Antunes Silva – Universidade Federal de São Paulo Prof. Dr. Edvaldo Antunes de Farias – Universidade Es...
	Profª Drª Maria Luzia da Silva Santana – Universidade Federal de Mato Grosso do Sul Prof. Dr. Miguel Rodrigues Netto – Universidade do Estado de Mato Grosso Prof. Dr. Pedro Henrique Máximo Pereira – Universidade Estadual de Goiás Prof. Dr. Pablo Ricar...
	Profª Drª Rita de Cássia da Silva Oliveira – Universidade Estadual de Ponta Grossa Prof. Dr. Rui Maia Diamantino – Universidade Salvador Profª Drª Sandra Regina Gardacho Pietrobon – Universidade Estadual do Centro-Oeste Prof. Dr. Saulo Cerqueira de Ag...
	Investigación científica en ciencias sociales aplicadas 2





