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Abstract
The results chain is a key tool to explain how public services of the State contribute to the creation of
public value. The objective of this study was to evaluate the management of the National Rural Sanitation
Program - Water and Sanitation Service and its impact on the quality of life of the population centers of
Yunguyo, Puno, Peru. Using a quantitative approach and correlational design, a structured survey was
applied to a sample of 285 beneficiary users. The data were analyzed using Spearman’s correlation co-
efficient, obtaining a considerable positive correlation (Rho= 0.656) between program management and
improvement in quality of life. The results show the effectiveness of corrective and preventive maintenance
activities of the water system, although it is recommended to strengthen disinfection and water quality.
In terms of quality, improvements are concentrated in the aspects of social inclusion and emotional well-being.

Keywords: Results chain, improvement impacts, water services, rural basic sanitation.

Resumen
La cadena de resultados es una herramienta clave para explicar cómo los servicios públicos del Estado con-
tribuyen a la creación de valor público. El objetivo del presente estudio ha sido evaluar la gestión del Programa
Nacional de Saneamiento Rural – Servicio de Agua y Saneamiento y su impacto en la calidad de vida de los
centros poblados de Yunguyo, Puno Perú. Utilizando un enfoque cuantitativo y diseño correlacional, se
aplicó una encuesta estructurada a una muestra de 285 usuarios beneficiarios. Los datos fueron analizados
mediante el coeficiente de correlación de Spearman, obteniéndose una correlación positiva considerable
(Rho=0.656) entre la gestión del programa y la mejora de calidad de vida. Los resultados muestran la eficacia
de las actividades de mantenimiento correctivo y preventivo del sistema de agua, aunque se recomienda
fortalecer la desinfección y calidad del agua. En términos de calidad, las mejoras se concentran en los aspectos
de inclusión social y bienestar emocional.
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Palabras clave: Cadena de resultados, impactos de mejora, servicios de agua, saneamiento básico rural.

1. Introduction
The United Nations warns that compliance with Sustainable Development Goal (SDG) 06, to ensure
water and sanitation for all by 2030, is still far from being achieved (Development Bank of Latin
America and the Caribbean [CAF], 2021). In 2015, one in three people using safely managed and
uncontaminated water services lived in rural areas; at least 46 million rural residents lack access to
safe drinking water and approximately 21 million lack access to sanitation facilities (World Health
Organization and United Nations Children’s Fund [UNICEF], 2017) and Castro, 2019) . This evidences
the difficulties of scarcity and limitations of access to water services, safe and readily available sanitation
at home.

In Peru, social inclusion strategies through the National Rural Sanitation Program seek to benefit
the quality of life of rural communities, but they are not always adequate because they do not cover the
costs of water and sanitation systems, and because they are not fully covered, they generate a low level
of attention from the state (Castro, 2019) . The concept of quality of life, is more frequently used as a
measure of well-being, derived from the personal satisfaction or dissatisfaction and in health evaluations
(Urzúa and Caqueo-Urízar, 2012). In other words, despite the slow progress in rural programs for the
installation of drinking water and others, the quality of public service provisions has not yet achieved
significant advances.

The department of Puno, is the second region with the second largest deficit in access to drinking
water from public network, with this the connection of homes connected to the drinking water network
is not optimal, as most districts have a percentage below 25%, only 12.5% of the population consumes
chlorinated water; at the level of the province of Yunguyo in water and sanitation infrastructure, only
53% of the population have homes connected to the drinking water network (INEI, 2020) . In this
sense, despite the fact that the most reliable way to access safe water is through the public network, a
significant percentage of the population in districts of Puno lacks adequate access to this basic service.

Thus, the research objective is to evaluate the management of the National Rural Sanitation
Program - Water and Sanitation Service and its impact on the quality of life of the Yunguyo, Puno
population centers: A public results chain model.

2. Public results chain model
In the management of investment projects, Lupa (2022) emphasizes that budgeting for results is the
generation of systematic information on the efficiency and effectiveness of public spending, where
efficiency explains the relationship between the physical production of a good or service and the inputs
that were used to achieve that level of output.

The "public value chain" model, according to Alarcón et. al. (2020) and Alonso (2008), is a systemic
and dynamic tool for integrating elements for evaluating results with effectiveness criteria, can be
adapted to service provision and includes the state-society context, based on public policies and the
coordination of interests. The planning of actions for capacity building should include the expected
impact in terms of improving the management of sanitation services at the national level (Legislative
Decree No. 1280, Framework Law on the Management and Provision of Sanitation Services, 2016).

From a perspective of functions in chain management, Sotelo (2012) and the Latin American Center
of Administration for Development [CLAD] (2007) integrate five functions: Production of public
policies and objectives: strategic planning, operational performance planning, budget formulation,
monitoring and evaluation of results measurement.

Under another foundation of relationships the "results chain", consider Durán & Zaclicever (2013);
Hernández (2017); García López and García Moreno (2010) is a linear sequence and feedback model
of cause and effect relationships: inputs, activities, output, result or outcome, and impact.
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Figure 1. Contribution of results-based management: Results chain and public value

Source: Adapted from Latin American Center for Development Administration [CLAD] (2007) and Organization for
Economic Cooperation and Development [OECD] - and World Bank (2005).

Currently, according to García López and García Moreno (2010), "The great change proposed
by results-based management is to put the desired results first and, based on these, define the best
combination of inputs, activities and outputs to achieve them" (p. 8). This perspective differs from the
traditional model, which is based on inputs and activities to achieve results management.

2.1 Results chain: In water and sanitation quality and services
Inputs are defined by Palomino (2021) as physical, technological and human resources that are part of
the production of other goods, including materials, equipment, people, methods, instruments, etc.;
activities are the actions proposed as goals or objectives; they are operations or activities after the
project has been delivered to the beneficiaries. Activities to improve the provision of services and
water quality in rural areas include: corrective and/or preventive maintenance; operation in conditions
of cleanliness, disinfection and coloration of water; guaranteeing the supply of water for human
consumption according to quality standards (Ministry of Economy and Finance, 2021). In other words,
the inputs are made up of budgetary resources, materials, personnel, technical dossier; the activities are
the transformation of inputs into products, mobilization of resources, construction of works, acquisition
of equipment (Lupa, 2022).

In relation to maintenance, the Sp anish Association for Standardization (2011) defines preventive
maintenance as predetermined maintenance that is executed with established time intervals according
to recommendations and in compliance with standards; and corrective maintenance is executed after
the failure leading to a state to develop the required function. In this sense, the system maintenance
activity refers to the actions to be performed in the facilities and equipment to prevent or repair damage
that impairs its proper functioning.

Water supplied to households must first be cleaned and then disinfected to eliminate negative
pathogenic microorganisms in health, with high concentrations of calcium or sodium hypochlorite; the
calibration of drinking water meters consists of determining the measurement error of a certain water
meter with respect to a volume of reference (Ministerio de Vivienda Construcción y Saneamiento,
2021; Municipalidad Provincial de Junin, 2021). Sanitation services management boards manage,
operate and maintain water cleaning and disinfection services.

Chlorine concentration is a process of applying chlorinated substances to the water supply to
disinfect it; it is analyzed in the laboratory and is adjusted to sanitary recommendations (Municipalidad



98 Carol Fabiola Véliz-Gonzales y Muhammad Rabiul Islam Liton

Figure 2.Management of the basic public service system "Water and sanitation".

Note: Adapted from Ministry of Economy and Finance, 2019 Municipal Management Improvement Incentive Program;
Improvement in Service Provision and Water Quality.

Provincial de Junin, 2021) . Drinking water supply and sanitation, according to Rojas, et al. (2022)
must be adequate and of high quality, using efficient technologies for the sustainable use of the resource,
must make use of treatment processes and comply with the permissible limits of contaminants.

2.2 Results chain: impact on quality of life.

The National Water Authority (2017) in monitoring the goals of SDG 6 "Clean water and sanitation"
considers water and sanitation as a planning instrument for the management of sustainable public
services; this has an impact on sustainable and socially responsible consumption from the perspective of
the SDGs and is linked to the impacts of health and well-being SDG 03, education and quality SDG
04, and responsible production and consumption SDG 12 (Acuña-Moraga, 2022). The sustainability
of new public services, including drinking water services, means that due to population growth and
the lack of awareness of some people, these resources are wasted, affecting the quality of life of many
families in rural areas (Hernández, 2009).

The management of performance results products output, effects or results outcome and impact
allows the creation of public value (Latin American Center of Administration for Development [CLAD],
2007). Now, according to Lupa (2022), the products are the projects concluded and deliverable to
the target population; the results are the projects in operation that are perceived as improvements in
teaching and learning processes; the impact changes in the long term, such as the quality of employment
upon insertion into the labor market. In other words, the products are the deliverable goods and
services, the effects are changes in the citizenry as a consequence of the delivery of the products
or services, and the impact are sustainable changes in the social situation of people’s quality of life
conditions.

The traditional determinants of quality of life, according to the World Bank, include access to
education or to public utilities, as well as income and expenses for the characterization of poverty
(Pardo & Vásquez, 2007).

Quality of life from a health perspective, according to Schwartzmann, (2003) and Meeberg, (1993)
evaluates elements such as: feeling of satisfaction with life; satisfactory or not mental capacity; acceptable
physical (morbidity and mortality), mental and emotional (symptoms and emotional state) health status;
social relationships (social network, role functioning) and living conditions.



Semestre Económico 99

2.3 Results chain: impact on quality of life.
The National Water Authority (2017) in monitoring the goals of SDG 6 "Clean water and sanitation"
considers water and sanitation as a planning instrument for the management of sustainable public
services; this has an impact on sustainable and socially responsible consumption from the perspective of
the SDGs and is linked to the impacts of health and well-being SDG 03, education and quality SDG
04, and responsible production and consumption SDG 12 (Acuña-Moraga, 2022). The sustainability
of new public services, including drinking water services, means that due to population growth and
the lack of awareness of some people, these resources are wasted, affecting the quality of life of many
families in rural areas ( Hernández, 2009).

The management of performance results products output, effects or results outcome and impact
allows the creation of public value (Latin American Center of Administration for Development [CLAD],
2007). Now, according to Lupa (2022), the products are the projects concluded and deliverable to
the target population; the results are the projects in operation that are perceived as improvements in
teaching and learning processes; the impact changes in the long term, such as the quality of employment
upon insertion into the labor market. In other words, the products are the deliverable goods and
services, the effects are changes in the citizenry as a consequence of the delivery of the products
or services, and the impact are sustainable changes in the social situation of people’s quality of life
conditions.

The traditional determinants of quality of life, according to the World Bank, include access to
education or to public utilities, as well as income and expenses for the characterization of poverty
(Pardo & Vásquez, 2007).

Quality of life from a health perspective, according to Schwartzmann, (2003) and Meeberg, (1993)
evaluates elements such as: feeling of satisfaction with life; satisfactory or not mental capacity; acceptable
physical (morbidity and mortality), mental and emotional (symptoms and emotional state) health status;
social relationships (social network, role functioning) and living conditions.

Figure 3.Quality of life

Note: Adapted from Schwartzmann, (2003) health-related quality of life and Rojas (2019) quality of life of beneficiaries
of the National Rural Housing Program, Arequipa. Quality.

The health factor, considers the morbidity or state of well-being, physiological and psychological
that affects the person and is part of the physical condition of health ; as well as the recognition either
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after having suffered some disease or being with the same (Matos et al., 2005 ; Castro, 2019).
The emotional factor, for Rojas (2019) considers that satisfaction has a connection with emotional

well-being. According to Beltran & Arellanez (2020) satisfaction is a subjective value judgment, about
some life events that a person experiences in the long term, while happiness is a balance of positive and
negative effects caused by an immediate experience. According to Alarcón & Caycho (2015) a person’s
emotional tranquility is evidence of personal fulfillment, based on an orientation towards important
goals for his or her life, and is linked to happiness.

The social inclusion factor is considered as active cooperation of the family members, it is oriented
to the context of influence of their first patterns of behavior, values and ideals and reinforces the group
significantly. (Martinez, et al. 2020). Active participation, is the implication of a real act of directly and
actively intervening in personal actions, which have an interest in a project being carried out and in
benefiting from its results (Matos, et al. 2014).

The personal development factor, refers Reyes-Masa et al. (2021) and Valdés, et al., (2020) is the
possibility of learning different things, knowledge and personal fulfillment; it includes indicators of
work skills, personal competence, adaptive behavior; social skills are learned in different ways: by direct
experience and observation; one learns to act as a result of models.

Pardo & Vásquez (2007) "the increase in the coverage of public services improved the quality-of-life
conditions of the poorest, thus improving the levels of equity in the city of Bogotá" (Page 60).

According to, Castro (2019) the results of the National Rural Sanitation Program have a medium
positive relationship with the level of quality of life, verified by the "r" value 0.683 of the Spearman
Correlation test. For, Hilares (2018) the coefficient "r" 0.581 shows a moderate correlation with the
quality of life.

3. Materials and Methods
The research was carried out with a target population of residents living in rural communities ranging
between 200 and 2000 inhabitants, beneficiaries of the National Rural Sanitation Program in 2020:
Populated Centers (C.P.) of the province of Yunguyo, Puno, Peru: C.P. Choquecahaca, Hunumani,
Tahuaco, Acari central, Imicate, Sanquira Ujanapa. A "Centro Poblado", according to Supreme Decree
N° 019-2003-PCM (February 21, 2003) is defined as any place in the national rural or urban territory,
inhabited with the intention of permanence, linked by common economic, social, cultural and historical
interests; they can be categorized according to their population as: hamlet, town, village, city and
metropolis.

According to Castro (2019) ; Cairampoma and Villegas (2016) the National Rural Sanitation
Program - PNSR, was created in 2012, with the main purpose of ensuring and preserving the basic
services of rural communities, in relation to the improvement of renovation and/or creation of access
to drinking water and sanitation services;

The approach is quantitative, descriptive-correlational and cross-sectional. The population consid-
ered was a total of 1099 beneficiaries of the National Rural Sanitation Program of the Yunguyo P.P.
and the sample consisted of 285 users. The technique used was the survey and the instrument was a
structured questionnaire for both variables. Before being applied, the instruments were reviewed by
experts in the field, and their reliability was determined by Cronbach’s alpha with a result of 0.77 for
the water and sanitation service management variable and 0.89 for the quality of life variable.

4. Results
4.1 Execution in the results chain: National Rural Sanitation Program - Rural water and
sanitation services.
Table 1, in relation to the National Rural Sanitation Program - Rural Water and Sanitation Service,
mentions in corrective maintenance activities always 44.9%, in preventive maintenance almost always
35.1%, in water system activities calibration always 33.3%, in cleaning almost always 28.1%, in water
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Table 1. Perception of the management activities of the National Rural Sanitation Program - water and sanitation service.

Services water and
sanitation

Always Almost always Sometimes Almost never Never Observac

F % F % F % F % F %
Corrective mainte-
nance

128 44.9 41 14.4 50 17.5 38 13.3 28 9.8 Always

Preventive mainte-
nance

58 20.4 100 35.1 65 22.8 34 11.9 28 9.8 Almost al-
ways

Cleaning 34 11.9 80 28.1 65 22.8 67 23.5 39 13.7 Always
Disinfection 42 14.7 36 12.6 60 21.1 75 26.3 72 25.3 Almost never
Calibration 95 33.3 59 20.7 39 13.7 37 13.0 55 19.3 Always
Water quality 46 16.1 35 12.3 31 10.9 73 25.6 100 35.1 Never
Chlorine concentrate 98 34.4 83 29.1 45 15.8 29 10.2 30 10.5 Always
Average 72 25.1 62 21.8 51 17.8 50 17.7 50 17.6

Note:Based on a survey of beneficiaries of the National Rural Sanitation Program - Rural Water and Sanitation Service.

disinfection almost never 26.3%; in water guarantee the presence of chlorine concentration always
34.4% and in water quality never 35.1%. The findings for improvement in the management of the
water and sanitation system are concentrated in disinfection and water quality.

4.2 Outcomes in the results chain: impact on quality of life.

Table 2. Perception of beneficiaries’ quality of life

Quality of life Always Almost always Sometimes Almost never Never Observat.
F % F % F % F % F %

Health 79 27.8 64 22.5 57 20.0 47 16.5 38 13.2 Always
Emotional 64 22.5 49 17.1 69 24.3 54 19.0 49 17.1 Sometimes
Social inclusion 54 19.0 64 22.5 81 28.4 52 18.1 34 12.0 Sometimes
Personal develop-
ment

72 25.1 78 27.5 55 19.3 37 13.0 43 15.1 Almost al-
ways

Total average 67.75 23.6 63.75 22.4 65.5 23.0 47.5 16.7 41 14.3

Note: Based on a quality of life survey of beneficiaries in communities.

In Table 2, in relation to the quality of life of the beneficiaries of the National Rural Sanitation
Program, 27.8% always mentioned in the health factor, 24.3% in the emotional factor sometimes, 28.4%
in the social inclusion factor sometimes, and 27.5% in the personal development factor almost always.
The findings for the effect of improvement in the management of quality of life are concentrated in
the emotional factor and social inclusion.

In the management of the National Rural Sanitation Program - Water and sanitation services in
the province of Yunguyo, a correlation of Rho 0.656 was obtained, a considerable positive correlation,
with a bilateral sig. of 0.000, that is, less than 0.005.

H1: There is a relationship between the management of the National Rural Sanitation Program -
Water and Sanitation Service and the quality of life of the beneficiaries of the C.P. of Yunguyo, Peru.

H0: There is no relationship between the management of the National Rural Sanitation Program -
Water and Sanitation Service and the quality of life of the beneficiaries of the C.P. of Yunguyo, Peru.

Table 3 shows the significance value which is 0.000 and is less than 0.05 (p = 0.000<0.05) so we
reject the null hypothesis and accept the alternative hypothesis, that is to say that there is a significant
relationship between the management of the National Rural Sanitation Program - Water and Sanitation
Service and the quality of life in the beneficiaries of the C.P. of Yunguyo, Peru
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Tabla 3. Relationship between the management of the National Rural Sanitation Program - Rural water and sanitation public
service and the quality of life in Yunguyo, Peru.

.
Quality of life Rural NSP - Service water and sanitation

Spearman’s
Rho

Quality of
life

Correlation coeffi-
cient

1.000 0.656**

Sig. (bilateral) 0.000
N 285 285

Rural NSP Correlation coeffi-
cient

0.656** 1.000

Water and
sanitation
service

Sig. (bilateral) 0.000

N 285 285

**. Correlation is significant at the 0.01 level (bilateral)..

Figure 4.Management Results Chain Model of the National Rural Sanitation Program - Water and sanitation services
and their impact on the quality of life.

Source: Own elaboration

5. Discussion
The statistical results of our research showed that the National Rural Sanitation Program - Water
and Sanitation Service had an impact on the quality of life of the beneficiary population, obtaining
an average value of the Spearman correlation coefficient Rho 0.656. This result is consistent with
Castro (2019) with the value "r" 0.683; and Hilares (2018) with the coefficient "r" 0.581 of moderate
correlation.

The attention of the state with the National Rural Sanitation Program - Public water and sanitation
services, allows providing better quality of life conditions in the rural beneficiary population, it is high-
lighted in our research the role of the state through local governments and community organizations
of Boards of Directors in charge of sanitation services tasks, the responsible participation of efficient
and sustainable provision in monitoring and technical assistance in the provision of water and sanitation
services. According to Pardo, C. & Vásquez, S. (2007) the increase in the coverage of public services
improves the quality of life conditions and levels of equity of the poorest in the city of Bogotá.

The department of Puno is considered the region with the second largest deficit in access to
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drinking water from the public network, as most districts have a percentage below 25%, as well as
only 12.5% of the population consumes chlorinated water; in the case of Yunguyo only 53% of the
beneficiary population have homes connected to the public drinking water network (INEI, 2020) . In
our research, the results of water guarantee with the presence of chlorine concentration always 34.4%,
but not in water quality never comes very clean 35.1% and in water disinfection almost never 26.3%.
In other words, water and sanitation services are not optimal and require improvements in the water
system and compliance with quality standards. Rojas, et al. (2022) adds that the efficient and sustainable
provision of drinking water and sanitation must adhere to quality standards, treatment processes and
comply with the permissible limits of contaminants.

The improvement of the quality of life seeks to rescue the sustainable development goals. According
to, the National Water Authority (2017); Acuña-Moraga (2022) and Hernández (2009) we find SDG
06 "Clean water and sanitation", the monitoring or sustainable management of its goals has an impact
on health and well-being (SDG 03), education and quality (SDG 04), responsible production and
consumption. Given the population growth and the lack of awareness of some people to waste scarce
resources such as water, it affects the quality of life of families in rural areas.

The findings of our research on the improvement of the quality of life are concentrated in the
social inclusion factor of 28.4% and emotional 24.3%, which are sometimes taken into account. In
Peru, the implementation of the National Rural Sanitation Program contributes to social inclusion,
with the purpose of benefiting the quality of life of the rural population, these are not adequate because
they do not cover the costs of water and sanitation systems generating low attention (Castro, 2019).

6. Conclusions
The management of the National Rural Sanitation Program - Water and Sanitation Services and quality
of life show a significant relationship, with a considerable positive correlation of Rho 0.656.

In the National Rural Sanitation Program - Water and Sanitation Service in Yunguyo, Puno,
corrective maintenance activities are always carried out (44.9%) and preventive maintenance activities
are almost always carried out (35.1%) in the water systems to guarantee their proper functioning;
improvements in the water and sanitation system are concentrated in disinfection (26.3%) and in
guaranteeing compliance with water quality standards (35.1%). Improvements in the quality of life
are concentrated in the emotional factor that is sometimes treated, with 24.3%, and in social inclusion
with 28.4%.

In the context of the results chain model of the National Rural Sanitation Program - Rural Water
and Sanitation Services, the execution links of inputs and activities have been achieved, but work
must continue on the results links that are in the process of improvement and significance for their
sustainability, such as output, results and impact on the quality of life of the rural beneficiary population.
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