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Abstract: The objective of this research was to determine the relationship between the cost of post-
investment in roads and economic development in the La Libertad region from 2015 to 2022. It
was basic research with a quantitative approach, non-experimental design, and correlational scope.
A documentary analysis was carried out by applying a record card, whose information collected
was analyzed with descriptive, multiple correspondence and correlational techniques, finding that
from 2015 to 2022, the post-investment costs reach PEN 85,562,363.47, resulting in the benefit of
1310.10 km. Likewise, it was found that economic development, through the indicator of monetary
poverty, ranged between 20.83% and 31.90%, and that household access to the four basic services
reached 77.9% in 2021 and 78.7% in 2022. It is concluded that in the La Libertad region, the costs of
post-investment in roads are significantly related to economic development through the monetary
poverty dimension in its two indicators: total and extreme poverty (r: −0.788, p-value: 0.02; r: −0.729,
p-value: 0.04, respectively). The other dimensions did not show a relationship; however, these
findings do not contradict the theoretical contributions and studies that do determine this.

Keywords: post-investment costs; economic development; monetary poverty; basic needs

1. Introduction

Infrastructure modernizes and enhances a country and its productive system, pro-
moting territorial cohesion and meeting the needs of economic agents. In the 19th century,
Karl Marx defined infrastructure as the foundation of modes of production, composed of
property and production relations. This structure organized production and distribution,
influencing the social status of individuals based on their class [1].

A road infrastructure is defined as a network of roads, streets, and pathways designed
and built with the aim of facilitating the terrestrial transportation of people and goods.
These road infrastructures are an essential component of a country or region’s basic in-
frastructure, playing a crucial role in connectivity, stimulating trade, fostering economic
development, and enhancing population mobility [2].

Economic development is a long-term process aimed at improving the economic
well-being and quality of life of a society through economic growth, job creation, poverty
reduction, and an increase in the standard of living for its citizens [3,4]. Various schools
of thought contribute to the theory of economic development; for example, Adam Smith
emphasizes the importance of increasing the quantity and quality of production factors.
Furthermore, the neoclassical growth model developed by Robert Solow and Trevor Swan
highlights the influence of physical capital on per capita income differences among coun-
tries and on economic growth, giving rise to the Solow Economic Growth Model [1]. The
Solow Economic Growth Model posits that long-term economic growth is rooted in capital
accumulation, investment, savings, and technological advancement. It also argues that as
an economy matures, it tends to reach a steady state where growth stabilizes as per capita
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production converges to a constant level, unless significant technological advancements
drive economic expansion [5].

The development and economic growth of a nation is directly proportional to its road
infrastructure [6]. Therefore, it is appropriate to know the pre- and post-investment costs
that are allocated in countries for road construction to analyze their behavior to show
whether there is variability due to external causes that may affect their progress, in order to
promote the development of sustainable and resilient infrastructure [7], as indicated in the
ninth Sustainable Development Goal (SDG): “Industry, innovation and infrastructure”.

The economic growth of Latin American (LATAM) member countries is driven by
investment, but unfortunately there are factors that have a negative effect on its behavior,
such as corruption, which must be reduced or prevented [8]. Its presence is seen as one of
the most studied social phenomena at the global level, considered as a practice present in
the continent [9]. If it is present from the awarding of the project, it is possible that costs
will increase and this will affect the quality of the construction process, but if it occurs
during maintenance, this will generate additional long-term cost overruns [10].

Investments in transportation stimulate economies, reduce climate problems, and
integrate the population with other basic services, such as education and health [11].
The link between road infrastructure investment projects and growth is strong [12], both
immediately and over time. However, it is not possible to focus only on growth, as it is
important to have a holistic vision and pay attention to the service offered by the road in
search of people’s satisfaction and well-being [13].

The European Court of Auditors [14] in its report states that, in order to invigorate
economies at all territorial, national or regional levels, it is imperative to improve the acces-
sibility of roads, which, in turn, increase the flow of people and goods. They also indicate
that the objectives of road infrastructure projects are in line with economic development,
among which are meeting the need for interregional transportation, reducing transit time
and vehicle congestion, increasing safety and comfort, and reducing pollution.

In Peru, the Ministry of Transportation and Communications (MTC) is the entity
responsible for transportation and land transit, among others, and its work is key to
socioeconomic development [15], since it integrates the country, boosts trade, reduces
poverty, and promotes citizen welfare. By the end of 2022, transportation infrastructure
works in Peru reached USD 558 million invested in roads, airports, ports, and railways,
which is a valuable asset that will be a foundation for Peru’s progress and social and
economic wellbeing [16].

In La Libertad, road investments reached USD 157 million in 2022. However, in 2021 it
reached USD 338 million, which is double the amount obtained at present. One of the most
recognized works is the “Autopista del Sol”, which runs from Trujillo to Sullana, covering
the regions of La Libertad, Lambayeque, and Piura, for which USD 209 million has been ear-
marked [16]. This behavior suggests that it is possible that economic development has been
affected, but this assumption needs to be contrasted by means of an objective evaluation.

Some evident observations include the precarious conditions of regional roads in
various rural areas of La Libertad, although this has been improving in recent years but
not at the expected pace. In areas where projects have been executed, economic growth
and development appear discouraging, suggesting an inverse relationship between the
indicators under consideration. This link possibly arises because the projects undertaken
in these contexts are carried out by external companies not native to the area of interest,
and even the professional staff and labor force come from coastal areas, causing the costs
associated with these projects to not benefit the local residents of these areas.

In view of the above, we reflect on the relationship between road infrastructure in-
vestment and economic development, as well as the behavior of each of these variables.
Consequently, due to its importance, it is appropriate to show whether the set of road
construction projects in La Libertad is effective, i.e., whether it is reflected in the develop-
ment of the region’s economy. This research addressed post-investment costs, asking the
following questions: What is the relationship between the cost of post-investment in roads
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and economic development in the region of La Libertad 2015–2022?; and specifically: What
is the cost of post-investment in roads in La Libertad from 2015 to 2022? What are the post-
investment costs in roads in the provinces of La Libertad from 2015 to 2022? What are the
characteristics of the projects implemented according to their post-investment cost? What
is the economic development by province in the La Libertad Region from 2015 to 2022?

This research is justified in its social relevance, because investment in transportation
infrastructure and its subsequent maintenance is an important issue for any country or
region, since roads are the backbone of the economy and progress. It is important to
understand how road maintenance is being invested in the region of La Libertad and how it
can be improved to boost economic and social development. For its theoretical justification,
the research is based on the theoretical framework of transportation economics, which
seeks to understand how investment in transportation infrastructure affects economic and
social development. In addition, theories on infrastructure investment and its relationship
with economic growth and sustainability were used. For its methodological justification, an
analysis of investment in road maintenance in La Libertad was carried out using public data
from reliable sources and at the same time characterizing these investments to know the
details of the works involved. Finally, an economic justification is required, because it will
have important economic implications since investment in transportation infrastructure
can have a significant impact on economic growth and competitiveness. By understanding
how road construction is being invested in La Libertad and how it contrasts with its
economic development, areas for improving investment and increasing their impact can be
identified [17].

The general objective of the research was to determine the relationship between the
post-investment cost of roads and economic development in the La Libertad region from
2015 to 2022. Specifically: to determine the post-investment cost of roads in La Libertad
from 2015 to 2022, to compare the post-investment costs of roads in the provinces of La
Libertad from 2015 to 2022, to characterize the projects executed in La Libertad from 2015
to 2022 according to their post-investment costs, and to identify the economic development
by province in the La Libertad Region from 2015 to 2022.

As a general hypothesis, it was proposed that the relationship between the post-
investment cost of roads and economic development in La Libertad is significant.

2. Materials and Methods

The research is quantitative with a non-experimental design; the scope is descriptive,
comparative, and correlational. The data collection technique is documentary analysis;
variables and analysis procedures are detailed in the following sub-sections.

2.1. Data Collection

The data were obtained from the Road Submanagement of the Regional Infrastructure
Management of the Regional Government of La Libertad. Access was granted to the in-
vestment costs of a total of 43 road projects (under the contracting modality) executed in
10 provinces of the La Libertad region during the period 2015–2022. The variables consid-
ered for the analysis were cost of road construction project execution, project supervision
cost, and total project cost.

The four indicators of economic development, total monetary poverty, extreme mone-
tary poverty, access to at least one basic service, and basic needs, were obtained from the
National Institute of Statistics and Informatics (INEI) for the La Libertad Region during the
period 2015–2022.

2.2. Post-Investment Cost in Road Construction

This refers to the costs of operation and maintenance of road projects, as well as the
evaluation after their implementation. It will be measured through the sum of the costs in
PEN of execution and supervision of public investment projects carried out in the region of
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La Libertad. It will be measured in post-investment costs of execution and post-investment
costs of supervision in road projects executed between 2015 and 2022.

2.3. Cost of Road Construction Project Execution

This refers to the expenditure required to carry out the construction of a road. It
includes all costs associated with planning, design, materials acquisition, labor, machinery,
management, and any other expenses necessary to complete the road construction project.
This cost can encompass a wide range of elements from land preparation to paving and
signage installation.

2.4. Cost of Road Construction Project Supervision

This refers to the expenses associated with the supervision and control of a road
construction project. This cost is allocated to finance the personnel, services, and resources
required to ensure that the construction project proceeds according to established specifica-
tions, budget, and schedule. Supervising road construction projects involves overseeing
the quality of the workforce, workplace safety, compliance with regulations, and overall
project management. Supervision costs may include engineers’ and supervisors’ salaries,
quality inspections, quality control equipment, and other expenses related to effective
project management and control.

2.5. Total Cost of Road Construction Project

This refers to the overall expenditure required to carry out a road construction project
from initiation to completion. For the purpose of this study, it will be the sum of the costs
of road construction project execution and supervision.

2.6. Economic Development

This refers to a process of change both economically and socially, with the objective
of satisfying the priority needs of the population within a framework of economic and
political freedoms. It will be measured through total and extreme monetary poverty, access
to basic services, and unmet basic needs in households in La Libertad from 2015 to 2022.

2.6.1. Total Monetary Poverty

This refers to the condition in which a person or household does not have sufficient
income to meet their basic needs and lead a decent life. Total monetary poverty is generally
measured using a poverty line that establishes an income threshold below which a person
or household is considered to be living in poverty.

2.6.2. Extreme Monetary Poverty

This refers to the most severe form of poverty, in which a person or household lives
in conditions of extreme deprivation and is unable to meet the most basic needs, such as
adequate food, adequate housing, access to health services and education, among others.
Extreme monetary poverty is also known as extreme poverty or indigence.

2.6.3. Access to Basic Services

This refers to the ability of people to meet their fundamental needs in terms of essential
services, such as drinking water, sanitation, electricity, health care, education, and adequate
housing. Access to basic services is an important indicator for assessing the well-being and
level of development of a community or country.

2.6.4. Unmet Basic Needs

This refers to the lack of access to or inability to meet the essential needs for a dignified
life. These basic needs usually include adequate food, adequate housing, access to health
services, basic education, drinking water, sanitation, and access to electricity. The presence
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of unmet basic needs is an indicator of poverty and inequality, as it shows the lack of access
to minimally acceptable living conditions.

2.7. Statistical Analysis Method

The descriptive analysis was performed by means of simple and relative frequency
tables, as well as statistical figures. For both, the temporality was considered for their clas-
sification and their evolution to 2022 was visualized. To characterize the post-investment
costs, the method of multiple correspondence analysis (MCA) was used, determining the
factors that generate a change in the value of the amounts. For the correlational analysis,
the normality of the data was determined using the Shapiro–Wilk test. Subsequently, due
to the presence of normality, the Pearson test was applied; in the case of the dimension
with non-normality, it was decided to use Spearman’s Rho correlation test. The statistical
software R v.4.3.0. was used with the integrated development environment (IDE) R Studio
v. 2023.06.0.

3. Results

After compiling the preceding information from institutions that are part of the Re-
gional Government of La Libertad-GRLL such as the Regional Contracting Management
and the Regional Center for Strategic Planning-CERPLAN, a descriptive and inferential
analysis was carried out in order to achieve the objectives proposed in this research. The
results are presented considering the order of the specific objectives to finally determine
what was proposed in the general objective.

3.1. Post-Investment Cost of Roads
3.1.1. What Is the Post-Investment Cost of Roads in La Libertad from 2015 to 2022?

Table 1 shows that the largest number of projects were executed in 2020 and 2022,
reaching 627.40 km and 370.49 km of roads, respectively. However, it was in 2022 that the
maximum amount of execution in maintenance activities was presented, exceeding PEN
forty million. From 2015 to 2022, the post-investment costs reach S/85,562,363.47, which
benefited 1310.10 km.

Table 1. Post-investment cost in La Libertad from 2015 to 2022—Ratio (soles/km).

Year Amount km Execution Cost (S/.) Supervision Cost (S/.) Total Cost (S/.) Total Cost (S/.)/km

2015 1 25.12 2,444,334.29 80,387.36 2,524,721.65 100,506.44
2016 2 48.82 4,189,573.37 140,284.68 4,329,858.05 88,690.25
2017 3 87.24 13,300,722.81 564,306.95 13,865,029.76 158,929.73
2018 1 30.29 6,084,385.73 276,789.45 6,361,175.18 209,988.29
2019 1 26.97 2,844,222.68 116,470.00 2,960,692.68 109,777.26
2020 19 627.40 9,873,702.97 1,004,430.86 10,878,133.83 17,338.52
2021 3 93.77 854,638.19 47,700.00 902,338.19 9622.89
2022 13 370.49 40,655,933.72 3,084,480.41 43,740,414.13 118,060.67

Total 43 1310.10 80,247,513.76 5,314,849.71 85,562,363.47 101,614.25

km: Kilometers of road.

Figure 1 shows that in 2015 the investment reached approximately PEN one hundred
thousand per kilometer, maintaining this behavior until 2016, where it decreased to PEN
eighty-eight thousand per kilometer. In the two following years, 2017 and 2018, it rose to
S/158,930 and S/209,988, respectively. In 2019, a progressive decrease was observed, going
from S/109,777 in 2019 to S/9623 in 2021; this was due to the COVID-19 pandemic. In 2022,
it was observed that the investment cost rose to S/118,061, resuming its behavior due to
the economic reactivation of the country.
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In Table 2, we can see how the costs (execution, supervision, and total) exhibit sig-
nificant variations over the 8-year period, as reflected in Figure 1. In particular, it is the
execution costs that display large and diverse amounts during the recording period.

Table 2. Summary statistics for the execution, supervision, and total cost of road construction projects
in La Libertad for the years 2015–2022.

Execution Cost (S/.) Supervision Cost (S/.) Total Cost (S/.)

Minimum 854,638.19 47,700.00 902,338.19
Maximum 40,655,933.72 3,084,480.41 43,740,414.13

Mean 10,030,939.22 664,356.21 10,695,295.43
Sd. 12,205,087.59 963,650.90 13,152,225.45

Cv (%) 82.2% 68.9% 81.3%
Sd: Standard deviation; Cv (%): Coefficient of variation (percentage).

3.1.2. What Are the Post-Investment Costs for Road Projects in the Provinces of La Libertad
during the Years 2015 and 2022?

Table 3 shows that the province with the lowest investment cost per kilometer was
Sanchez Carrion, where it reached S/15,749.30. However, the provinces of Santiago de
Chuco and Trujillo had the highest investment cost, reaching S/107,940.60 and S/117,585.07,
respectively. This behavior is not related to the number of projects executed, since the
province of Pataz had the highest number of projects, followed by Ascope and Otuzco.

3.1.3. What Are the Characteristics of the Executed Projects Based on Their
Post-Investment Cost?

When using the Multiple Correspondence Analysis (MCA) method, it was found that
post-investment costs are characterized by certain factors detailed as follows:

In Figure 2, the projects from 2015 to 2022 reflect post-investment costs per execution
that vary according to their characteristics; in detail, it can be indicated that those projects
with a post-investment cost of execution ranging from PEN 121 thousand to 2.74 million
present routine maintenance and affirmed rolling, and that their selection procedure was
special. Likewise, projects with a post-investment cost of PEN 2.75 to 5.37 million presented
an affirmed and asphalt mortar. Finally, those projects with a post-investment cost of
PEN 5.38 and 8.01 million had an asphalt mortar and their selection procedure was by
public bidding.
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Table 3. Post-investment cost in La Libertad for the years 2015 and 2022—Ratio (soles/km).

Province Amount km Execution Cost (S/.) Supervision
Cost (S/.) Total Cost (S/.) Total Cost

(S/.)/km

Ascope 6 103.56 5,517,013.03 416,778.60 5,933,791.63 57,300.87
Bolívar 2 83.92 5,304,195.86 205,763.65 5,509,959.51 65,658.85

Gran Chimú 4 103.65 7,941,998.09 323,343.06 8,265,341.15 79,746.65
Julcán 3 137.28 9,712,463.49 851,190.20 10,563,653.69 76,949.69
Otuzco 6 208.87 5,230,355.73 233,539.42 5,463,895.15 26,159.94
Pataz 9 307.94 17,424,426.81 1,059,066.00 18,483,492.81 60,023.23

Sánchez Carrión 2 47.28 670,442.45 74,121.32 744,563.77 15,749.30
Santiago de Chuco 5 169.20 16,875,383.92 1,388,489.40 18,263,873.32 107,940.60

Trujillo 2 25.87 2,877,127.19 164,210.70 3,041,337.89 117,585.07
Virú 4 122.56 8,694,107.21 598,347.36 9,292,454.57 75,822.73

Total 43 1310.10 80,247,513.76 5,314,849.71 85,562,363.47 68,293.69

km: Kilometers of road.
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Figure 3 shows projects with post-investment costs for supervision that vary according
to their characteristics. Those projects with a post-investment cost in supervision ranging
from PEN 15.9 to 188.17 thousand present routine maintenance and an affirmed road
surface, and were financed by the GRLL. Projects with a post-investment cost of PEN 188.18
to 360.45 thousand present an asphalt mortar wearing course and their selection process
was a simplified adjudication. Finally, projects from PEN 360.46 to 532.73 thousand have
pavement with asphalt mortar, and went through a public bidding selection process.

The projects from 2015 to 2022 reflect post-investment costs that vary according to
their characteristics. Figure 4 shows that projects with a post-investment cost between
138 thousand and 2.99 million have an affirmed road surface; those projects between 3.00
and 5.85 million have an affirmed road surface and asphalt mortar; and, finally, those
projects whose post-investment cost ranges between 5.86 and 8.72 million have asphalt
mortar and periodic maintenance.

3.1.4. What Is the Economic Development by Province in the La Libertad Region during
2015 and 2022?

In Table 4, monetary poverty in Libertad in 2015 presented a value of 25.90%, but
during the years 2016, 2017, and 2018 it was decreasing until it reached 20.80%. In 2019,
it increased to 24.70% and in 2020, monetary poverty reached the highest percentage in
the decade of 31.90%. In 2021, this percentage decreased to 26.80% and in 2022 it reached
28.40%. The trend of total monetary poverty can be observed in Figure 5.
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Table 4. Economic development in La Libertad between 2015 and 2022.

Year Total Monetary Poverty (%) Extreme Monetary Poverty (%) Homes with Access to
4 Basic Services (%)

Population with at
Least One NBI (%)

2015 25.90 6.30 70.30 14.74
2016 24.50 4.40 72.00 13.59
2017 23.50 4.30 73.30 13.42
2018 20.80 3.20 75.50 10.65
2019 24.70 6.30 76.70 10.14
2020 31.90 6.20 78.30 10.56
2021 26.80 5.80 77.90 10.73
2022 28.40 4.40 78.70 10.68 a

a valor estimado con disminución de 0.5 punto porcentual (INEI, 2022).

Likewise, Figure 6 shows that in the 2013 study, monetary poverty was higher than that
obtained in 2018. The provinces of Julcán, Bolívar, Pataz, Otuzco, Gran Chimú, Santiago de
Chuco, and Sánchez Carrión presented percentages ranging from 58.90% to 82.15%; this
gap decreased during five years, reaching from 44.35% to 52.75% in 2018.
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2013 and 2018.

Figure 7 shows that extreme monetary poverty in 2015 presented a percentage of
6.30%, decreasing until 2018, when it reached 3.20%. In 2019, this indicator increased until
it reached what was obtained in 2015, and then decreased slightly in 2020, reaching 6.20%.
In 2021, extreme monetary poverty reached 5.80% and in 2022 it reached 4.40%.

Figure 8 shows that access to the four basic services in Libertad households increased
progressively from 2015 to 2020, reaching 78.30%. In 2021 and 2022, this indicator reached
77.90% and 78.70%, respectively.
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Figure 9 shows that the population with at least one unsatisfied basic need decreased
from 14.74% in 2015 to 10.14% in 2019. Subsequently, this indicator showed a slight upward
trend with values of 10.56% in 2020, 10.73% in 2021 and 10.68% in 2022.
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3.2. What Is the Relationship between Post-Investment Costs in Roads and Economic Development
in the La Libertad Region from 2015 to 2022?

Table 5 shows that for the purpose of this analysis, the ratio of post-investment cost
per kilometer was considered, since this indicator reflects the cost of maintenance both in
execution and supervision, divided by the number of kilometers worked. Likewise, the
indicators that will allow studying the economic development of La Libertad from 2015
to 2022 are observed. With this information, the Pearson test was applied, because when
the normality analysis was performed with the Shapiro–Wilk test, a behavior adjusted to
the normal distribution was obtained in post-investment cost ratio per kilometer, extreme
monetary poverty, total monetary poverty, and basic services. The unmet basic needs
indicator does not present this behavior; in this case, Spearman will be applied.

Table 5. Economic development and post-investment costs of La Libertad between 2015 and 2022.

Year Post-Investment
Cost/km

Extreme Monetary
Poverty (Proportion)

Basic Services
(Proportion)

Monetary Poverty
(Proportion) NBI (Proportion)

2015 100,506.44 0.063 0.703 0.259 0.1474
2016 88,690.25 0.044 0.720 0.245 0.1359
2017 158,929.73 0.043 0.733 0.235 0.1342
2018 209,988.29 0.032 0.755 0.208 0.1065
2019 109,777.26 0.063 0.767 0.247 0.1014
2020 17,338.52 0.062 0.783 0.319 0.1056
2021 9622.89 0.058 0.779 0.268 0.1073
2022 118,060.67 0.044 0.787 0.284 0.1068

Table 6 displays the results of the correlation analysis between post-investment costs
and economic development from 2015 to 2022. According to the values obtained, both
total and extreme monetary poverty show a significant (r: −0.788, p-value: 0.02; r: −0.729,
p-value: 0.04, respectively) and inverse relationship with post-investment costs, indicating
that as post-investment costs increase, monetary poverty in La Libertad decreases. However,
there was no significant relationship observed in access to the four basic services and unmet
basic needs (r: −0.320, p-value: 0.44; r: −0.119, p-value: 0.78, respectively). This may reflect
that the population is not immediately benefiting from access to basic services with these
investments, highlighting the need for changes in government policies and the execution
procedures for such projects so that families can access employment, increase their income,
and enhance their living conditions and quality of life.

Table 6. Relationship between economic development and post-investment costs of Freedom between
2015 and 2022.

Dimensions of Economic Development Shapiro-Wilk Test (p-Value) Correlation Test Coefficient p-Value

Total monetary poverty 0.943 Pearson −0.788 0.02
Extreme monetary poverty 0.117 Pearson −0.729 0.04
Access to 4 basic services 0.376 Pearson −0.320 0.44

UBN (at least 1) 0.026 Spearman −0.119 0.78

4. Discussion

When determining the post-investment cost of roads in La Libertad from 2015 to 2022,
we sought to define this construct and found that it is the permanent service in social
investment projects where operation and maintenance costs are present [18]. Likewise,
this stage includes the operation and maintenance of the project, as well as the evaluation
after its implementation [19]. Taking into account these contributions, the information
collected from the Regional Government of La Libertad was studied, where it was found
that the projects under study, dating from 2015 to 2022, generated a post-investment
cost of S/85,562,363.47 PEN, which is reflected in 1310.10 km of road. Likewise, the
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largest amount of projects that were executed in 2019 and 2022 reached 627.40 km and
370.49 km of road, respectively, but it was in 2022 that presented the maximum amount of
execution in maintenance activities, which exceeded PEN forty million. When analyzing
the amount of investment per kilometer, it was found that the behavior was variable during
the years evaluated, going from S/100,506 in 2015, to S/118,060.67 in 2022, but with a
peak of S/209,988.29 in 2018. The effects of the COVID-19 pandemic were reflected in the
behavior of post-investment costs, as during 2020 and 2021 costs of S/17,339 and S/9623
PEN were generated, respectively. These results are consistent with the findings found in
international contexts such as Latin America and Europe, for example, in LATAM, Ecuador
determined that the investment destined to road infrastructure was significant during
the years 2007 and 2016 [20], Likewise, in Colombia, it was determined that since 1994,
the investment in road infrastructure was low, reflected in a backlog in terms of road
construction and maintenance of roads in those years, but currently the GDP is greater than
4% and investment in road infrastructure has increased annually by 10%, thanks to public
policies and financing in conjunction with the private sector [21], In addition, the benefits
of increased investment in road infrastructure are tangible in the short and long term [22].
In Europe, the Spanish reality was studied and it was pointed out that road infrastructure
has long been given importance, considering it as a goal and focusing its value primarily
on the increase in construction, although its impact on the economy and society is now
being considered [23]. These coincidences allow determining that post-investment costs
have increased in the last decade despite the context. Above all, it is observed that in South
American countries, such as Ecuador and Colombia, the growth in road investment is
reflected in their economic development or, at least, they aspire to achieve positive results
in the social and economic aspects.

When comparing the post-investment costs of roads in the provinces of La Libertad
for the years 2015 and 2022, the implications were taken into account. By improving
road networks, transportation costs and times are reduced, generating greater access and
favoring the economy and interregional relations [24]. Likewise, the availability of road
infrastructure has a positive influence on municipal regional economic growth through
production [25]. In this comparison by province, it was found that the province with the
lowest investment cost per kilometer was Sanchez Carrion, where it reached S/15,749.30.
However, the provinces of Santiago de Chuco and Trujillo had the highest investment costs,
reaching S/107,940.60 and S/117,585.07, respectively. If we analyze what is happening in
these provinces, it could be indicated that the theoretical contributions mentioned above
are really reflected, since the province of Sanchez Carrion is a province with low economic
development, compared to Trujillo.

Contrasting this with previous findings, similarities are found with a study conducted
in the San Martin Region, which shows that the social and economic development of this
region is directly related to road maintenance [26]. In addition, a management system for
road infrastructure maintenance is key and should be implemented to achieve the economic
development of cities and reduce vehicle operating costs, provide users with better road
service, and reduce transportation times and accidents [27]. Similarities were found in
other contributions [28] since the study indicated that efficient and adequate preventive
maintenance of road infrastructure is key to generate the economic and social development
of the country.

In the same way, the use of road infrastructure improves the quality of life, which
is why it is necessary to invest in roads at the national level, or if it is not possible to
expand, focus should be on boosting regions [29]. Furthermore, if regional economies
grow, the country’s economy will grow as well [30]. Therefore, it can be indicated that post-
investment in roads should be done in an equitable manner, covering the priority needs
of the population and the various economic sectors, which will result in improving the
quality of life of the inhabitants and boosting the economy of each province and the region.

When characterizing the projects executed in La Libertad from 2015 to 2022 according
to their post-investment costs, the information collected was analyzed taking into account
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that road maintenance in public works is associated with the cost of execution, which is
financed by the society [31]. Among the ways of financing these processes are recurrent
resources, earmarked funds, and user charges. According to the results obtained, it was
observed that the projects from 2015 to 2022 reflect post-investment costs that vary ac-
cording to their characteristics, for example, projects with a post-investment cost between
138 thousand and 2.99 million present an affirmed rolling. Those projects between 3 and
5.85 million present an affirmed road surface with asphalt mortar. Finally, projects with a
post-investment cost of between 5.86 and 8.72 million have an asphalt mortar and periodic
maintenance. Similarly, it was found in the supervision stage that the adjudications are
made through public bidding and selective direct adjudication, and the projects are com-
monly financed by the GRLL. These results are similar to those found in Colombia, where
investment in road infrastructure has increased by 10% annually due to public policies and
being financed by public and private sources [21]. Similarly, every project requires financ-
ing through the creation of money and is not determined by the variables and functions
existing in the economic system [32]. Although it is true that in most projects there was no
evidence of private sector participation, it can be indicated that government financing is
key for the post-investment costs to be sustainable and to maintain good service to users,
and at the same time the projects can influence the economic development of the region in
the short term.

In identifying economic development by province in the La Libertad Region from 2015
to 2022, we consider that economic development is the capacity of regions or countries
to generate wealth in order to promote and maintain the economic and social well-being
of the population [33]. Accordingly, economic development was analyzed through the
monetary poverty dimension. La Libertad region in 2014 presented a value of 27.4%, which
was decreasing until reaching 20.8% in 2018. A year later, it increased to 24.7% and in 2020,
monetary poverty reached the maximum percentage of 31.9% in the decade. In 2021, this
percentage decreased to 26.8% and in 2022, it reached 28.4%. Likewise, the provinces with
the highest monetary poverty are Julcán, Bolívar, Pataz, Otuzco, Gran Chimú, Santiago
de Chuco, and Sánchez Carrión. The behavior of the dimension of the population with
at least one unsatisfied basic need (UBN) was decreasing from 2015 with 14.74% to reach
10.56% in 2019. Subsequently, this indicator remained stable with values of 10.73% in 2021
and 10.68% in 2022. Access to the four basic services in La Libertad households increased
progressively from 2015 to 2020, reaching 78.3%. In 2021 and 2022, it reached 77.9% and
78.7%, respectively. With these results, we can deduce that the main purpose of roads is
regarding economic development [34]. In addition, road improvement generated benefits
of accessibility, increased traffic, and economic development in households, measured in
the long term [35]. With this, it can be indicated that in La Libertad region, there was a high
percentage of monetary poverty, but despite having decreased from 2013 to 2018, some
provinces still have a very high gap to the ideal percentage. Therefore, it is important that
the projects be executed and the post-investment costs be realized in greater amounts.

The main purpose of the present research was to determine the existence of a rela-
tionship between post-investment costs and economic development in La Libertad Region,
based on the fact that economic development is a long-term process of improving the
economic well-being of a society, which includes increasing per capita income, reducing
poverty, improving the quality of life, and creating employment opportunities [36]. This
process is linked to investment, innovation, and education. Likewise, the World Bank
indicated that investments in transportation stimulate economies, reduce climate problems,
and integrate the population with other basic services, such as education and health [11].
According to the results obtained from the collected information, it was statistically found
that post-investment cost and economic development between 2015 and 2022 are signif-
icantly related (r: −0.788, p-value: 0.02; r: −0.729, p-value: 0.04, for total and extreme
poverty, respectively). This means that as post-investment costs increase, monetary poverty
would be reduced. In the case of the indicators that households will have access to the
four fundamental basic services and unmet basic needs, no relationship was found. This
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may be a reflection of the fact that the population is not benefiting immediately from these
investments, which is why there is an urgent need for changes in government policies and
procedures for the execution of these types of projects, so that families can have access
to work, increase their income, and improve their living conditions and quality of life.
This behavior may be due to multiple factors and what has been obtained here cannot
refute what has been pointed out in theoretical contributions; even when addressing the
contributions of the antecedents, it has been observed that their results coincide with what
was expected. However, it differs from what was obtained in some dimensions studied in
this research; for example, there are precedents that have supported the direct relationship
between investment in road infrastructure (maintenance, construction, and conservation)
and economic growth [37]. Similarly, in order to inspire economic progression, it is essential
to invest in road infrastructure [10]; moreover, road networks have an impact on economic,
social, cultural, and political dimensions [38].

On the other hand, it is known that some years ago importance was given to road
infrastructure as such, considering it as a goal and focusing on increase related to its
construction, whereas nowadays, the subject is viewed holistically, focusing on its contri-
bution, and it is seen as a means to achieve economic, social, environmental, and political
purposes [23]. Other research has shown the importance and mandatory nature of decen-
tralizing the road network and thus generating sources of wealth [39], which differs from
the findings of the present study. Likewise, in the San Martin Region, it was determined
that road maintenance is related to the economic and social development of the region,
which also differs from the results obtained in this study, but reinforces the idea that at the
national level this link should be present [26].

Investment in road infrastructure is an incentive for economic growth in Peru. In this
way, similarities are found with the dimension of access to basic services, but analyzing the
reasons for the non-relation of the other dimensions, in this research the contributions of
the predecessors can be valued despite not resorting to statistical methods to demonstrate
their hypotheses or considering that the impacts of the investments will be reflected in the
medium and long term.

5. Conclusions

Through a correlational analysis, it was determined that in the La Libertad region, dur-
ing the years 2015 and 2022, post-investment costs in road project execution are significantly
related to economic development, specifically through the dimension of monetary poverty.
However, the other dimensions did not show a significant relationship but this does not
contradict the theoretical contributions and studies that do establish such a relationship.

The post-investment cost in roads in the La Libertad region reached S/85,562,363.47
PEN between 2015 and 2022, generated by the maintenance of 1310.10 km of road. This
cost is divided into S/80,247,513.76 for execution activities and S/5,314,849.71 for supervi-
sion activities. The years 2020 and 2022 had the highest post-investment costs, reaching
S/10,878,133.83 and S/43,740,414.73 PEN, respectively.

At the provincial level, it was determined that the highest number of projects and
post-investment costs occurred in Pataz with S/18,483,492.81 and Santiago de Chuco with
S/18,263,873.32. However, when considering the cost per kilometer, Trujillo and Santiago
de Chuco are the provinces with the highest post-investment per kilometer, reaching
S/117,585.07 and S/107,940.60, respectively.

Most of the projects with post-investment costs ranging from PEN 138,000 to 2.99 mil-
lion have characteristics such as gravel surface and a special selection process. Those
with post-investment costs between PEN 3 and 5.85 million have a gravel surface and
asphalt mortar, and those with costs ranging from PEN 5.86 to 8.72 million have periodic
maintenance, asphalt mortar, and a selection process through public tender.

The economic development of the La Libertad region, as measured by monetary
poverty, ranged between 26.80% and 28.40%, and access to the four basic services in
households in La Libertad progressively increased from 2015, reaching 78.7% in 2022.
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6. Recommendations

Resource allocation in road maintenance and improvement projects should be priori-
tized in provinces with the greatest economic need and development potential. Addition-
ally, enhancing the supervision and control of post-investment road projects is essential to
ensure compliance with quality standards and the efficient use of resources.

Governmental entities responsible for providing statistical information on economic
aspects should consider including other indicators of economic development to gain a
more comprehensive perspective on the outcomes of investments in road infrastructure.
Furthermore, they should explore the possibility of conducting qualitative research to
address the perceptions and experiences of local stakeholders regarding post-investment
road projects and their impact on economic development.

Future researchers are advised to conduct more detailed studies that incorporate
additional variables for evaluating the relationship between post-investment road costs
and economic development, such as the impact on job creation. Moreover, expanding the
analysis period is recommended to obtain a more comprehensive understanding of the
long-term relationship between road investment and economic development.
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