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Abstract—Equipment is typically one of a construction
company's most important assets, substantially affecting its cash
flow and profit potential. Construction companies have used a
variety of equipment acquisition through different types of
work. This study focuses on the impact of the independent
variable— types of equipment acquisition—on the dependent
variable—labor. Employees from those companies participated
in a survey to determine what criteria were considered when
choosing an equipment acquisition method and its perceived
impact. The study concluded that labor quality for residential
projects is only affected by the logistics of acquiring owned
equipment.
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l. INTRODUCTION

Equipment is usually one of a construction
company’s significant assets and has a big impact on
its cash-flow and potential for profit. The four most
popular methods for acquiring construction
equipment are paying cash, borrowing money,
renting, and leasing. Selecting the finest option for
purchasing equipment is one of the most crucial
decisions for a construction firm looking to maximize
profit. [1] states that there are a minimum of three
ways a contractor can guarantee the usage of
construction machinery:

1. Purchase the equipment;

2. Rent the equipment; and

3. Rent the equipment with the opportunity to buy it
later

Equipment acquisition is one of the basic steps in
the pre-construction phase of a project. However, one
of the major problems with construction companies is
that they require construction equipment but are
unsure how to acquire it through buying, renting, or
leasing it. An effective project contractor should
consider several variables when purchasing the
equipment, as these elements have financial and non-
financial effects. These aspects should be recognized
by a competent construction manager so that it can be
evaluated, and the best decisions can be made [2] [3].

based on existing research and available information, renting
is the most common method of equipment acquisition among
construction companies. this is mainly because additional
costs and the responsibilities that come from equipment
ownership can be avoided through renting. however, there is
insufficient research about how this method, as well as other
equipment acquisition methods, impacts small-sized
construction companies in terms of the labor quality of their
workers. in addition to the lack of contemporary local studies,
there has been a gap in information because of the effect of
the pandemic on the construction industry. hence, to bridge
this gap, this research aims to provide insight and relevant,
up-to-date information [4-6].

1. MATERIALS AND METHODS

Quantitative research is the systematic study of
phenomena by collecting quantifiable data and applying
computer, statistical, or mathematical techniques. For
instance, quantitative research collects information via
sampling techniques and the dissemination of online surveys,
polls, and questionnaires. These data can be used to forecast
a service or product's outcome and make any necessary
adjustments [3] [7].

To solve problems, quantitative research gathers and
examines numerical data from numerous sources. This
research type applies to the present study as it aims to identify
the effect of equipment acquisition on labor quality [8-12].
This study also uses ANOVA, a statistical analysis method to
explain the observed aggregate variability within a data set by
separating systematic components from random factors.
Systematic factors, not random ones, statistically affect the
data set that is being presented [13-19]. Analysts use the
ANOVA test in a regression analysis to assess how
independent factors affect the dependent variable [20].
Similarly, this study conducts a survey that assigns
equipment acquisition as the independent variable and labor
quality as the dependent variable that will be examined using
ANOVA [21].

In addition to collecting data online, this study was
conducted in 2023 in Metro Manila, Philippines. Metro
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Manila is the nation's capital region and one of the most
populated regions in the country. The nation's social,
political, economic, and cultural life is centered in the city.
Since Metro Manila is a region that places a lot of emphasis
on projects and development, it may be the perfect location
for this study's examination of equipment acquisition for
small businesses. Additionally, the researchers developed a
survey questionnaire that would be applied during the data
collection procedure [22-24].

To complete this study, various online research platforms
and applications were used. As a result, this study is carried
out for information access in the technological facilities of the
Mapua University campus, computer laboratory, and library.

The researchers used a survey questionnaire handed to
selected small-sized construction companies [25-28]. The
survey questionnaires will be disseminated to the company
employees through Google Forms links. The data gathered
using the survey will then be analyzed using T-test and Linear
Regression to assess the impact of equipment on their
respondents' assessment of the labor quality [29-33].

11. RESULTS AND DISCUSSION

This chapter presents the research's core findings, delving
into an in-depth analysis and interpretation of the results. The
empirical data were collected through convenience sampling
wherein the respondents are three companies that provide
general contracting services - now to be referred to as
Company A, Company B, and Company C. An online survey
conducted for the employees forms the basis of this
discussion, allowing for a comprehensive exploration of the
impact of equipment acquisition on labor quality of small-
sized construction companies in Metro Manila.

Sample Size
Slovin’s Formula

N
T 1+Ne?

(M

n = sample size
N = population size
e = margin of error = 5%

240

"= 1324000057 © 0

The population size of Company A, Company B, and
Company C were ascertained through directly inquiring
from the respective project managers. The total population
size of Company A, Company B, and Company C is 240
employees. Hence, sample size calculations are done using
Slovin's formula to estimate the required sample size with a
0.05 margin of error. Out of the 240 total population, 166
responses were received from the survey questionnaires
disseminated through Google Forms, which exceeds the
computed required sample size of 150.

Company A

Rented

Owned

Company B

Company C

Rented

Owned

Rented

Fig. 1 Predominant Equipment Acquisition Method

The survey questionnaire includes a single-select question
about the predominant equipment acquisition method used in
the construction project the respondent is currently a part of.
The two choices are owned or rented. In Company A, 26.7%
percent answered ‘rented’ while 73.3% of the respondents
answered ‘owned." On the other hand, 42.4% of the
respondents from Company B answered with 'rented’ while
57.6% answered with ‘'owned'. In Company C, 33.9% percent
answered 'rented’ while 56.1% of the respondents answered
‘owned.’

Earthmoving
Foundation work
Demolition
Concrete work

Plumbing and piping|

Fig. 2 Type of Task Performed or Supervised

The survey questionnaire also included a multi-select
question where the type of task the employee has performed
or supervised. This is to refine the construction activities in
Company A, Company B, and Company C, wherein the labor
quality is impacted by the method of equipment acquisition.

The respondents oversee or engage in concrete work the
most, accounting for 97% of the construction activities
performed. Other construction tasks showing comparable
results to concrete work include foundation work at 95.2%,
earthmoving at 86.9%, plumbing and piping at 56.5%, and
roofing at 54.8%.

Factors Considered in the Equipment Acquisition.
Method-related research articles were used to deduce the
common considerations in selecting the equipment
acquisition type of small-sized companies in construction
projects. The ascertained considerations were integrated into
a question structured around a rating scale format to adopt
within the research's objective. The respondents were asked
to rate the factors from 1 being the least important to 5 being
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the most important. Responses were then averaged and
ranked from the most to least important for respondents who
chose the predominant equipment acquisition method
between owned or rented used in the construction project they
were a part of.

Among respondents who chose rented as the predominant
equipment acquisition type, the equipment price is the most
crucial factor, with a 4.59 average. This is followed by
overhead cost with a 4.22 average, equipment manufacturer
rental rates with a 3.79 average, equipment manufacturer
contract offer/bid with a 3.64 average, equipment repair and
maintenance cost with a 3.34 average, project type with a
3.22 average, labor considerations with a 2.97 average, and
work equipment policy as the least important with a 2.72
average.

On the other hand, among respondents who chose owned
as the predominant equipment acquisition type, the project
type is the most important factor, with a 4.67 average. This is
followed by the price of equipment with a 4.26 average,
equipment manufacturer rental rates with a 3.86 average,
equipment manufacturer contract offer/bid with a 3.48
average, equipment repair and maintenance cost with a 3.37
average, labor considerations with a 3.19 average, overhead
cost with a 3.17 average, and work equipment policy as the
least important with an average.

Table 1. Factors Considered by Employees of Companies
Using Rented Acquisition Method

Rented
Price of Equipment 4.59
Overhead cost 4.22
Equipment manufacturer rental rates 3.79

Equipment manufacturer contract offer/bid | 3.64

Equipment repair and maintenance cost 3.34
Project type 3.22
Labor Considerations 2.97
Work equipment policy 2.72

Table 2. Factors Considered by Employees of
Companies Using Owned Acquisition Method
Owned

Project type 4.67
Price of Equipment 4.26
Equipment manufacturer rental rates 3.86

Equipment manufacturer contract offer/bid | 3.48

Equipment repair and maintenance cost 3.37

Labor Considerations 3.19

Overhead cost 3.17

Work equipment policy 2.55

Impact of Equipment Acquisition on Labor Quality. The
researchers grouped question responses that pertained to the
same factors considered in equipment acquisition: Equipment
State  (Equip_State)  and Equipment  Logistics
(Equip_Logist). Equipment State refers to the condition of
the equipment and the frequency of its breakdown leading to
maintenance. On the other hand, Equipment Logistics refers
to the number of available equipment and/or the readiness of
the equipment to be delivered and used for a project at
any given time.

Table 3. T-Test Group Statistics for Rented and Owned
Acquisition Method.

Acquisition Yu)e
| Acquisiion Type N Mean

Std. Deviation | Std. Error Mean

Rented 58 15000 42920 05636
Equip_State
Owned 108 29815 1.38909 13366
Rented 58| 34891 35501 04661
Owned 108| 32189 78892 07591

Rented 58 35862 36440 04785

Equip_Logist

Labor_Quality
Owned 108 42338 67695 06514

Table 4. T-Test Results for Rented and Owned over
Equipment State and Equipment Logistics.

Independent Samples Test

F sig t dof | Sig (2tied) |Mean 95% Con

Lowe Upper

109.150 .000 7912 |164 .000 148148 |.18724 485119 41177

~10.213 |140.112|.000 148148 14506 176827 |-1.19469
28.028 .000 2475 |164 014 27025 10919 .05465 48585
3.034 |160.158.003 27025 08908 109432 44618
24.412 .000 6.771 (164 |.000 -.64759 09564 -83643 45875
+8.012 (163.994|.000 -64759 08082 -80718 -48800

An Independent Samples T-test was conducted to verify
whether the data acquired between the responses for Rented
and Owned categories of equipment acquisition differ for the
independent variables about Equipment State and Equipment
Logistics and the dependent variable Labor Quality. The p-
value used for this test is 0.05 or a 95% confidence interval.

For the state of equipment, the p-value (p = 0.003) is less
than 0.05, with the Mean Difference not containing zero. This
shows a significant difference between the data from the
Rented and Owned categories for the Equipment State.
Similarly, the Equipment Logistics has a low p-value (p =
0.000) with the Mean Difference not containing zero. This
also shows a significant difference between the Rented and
Owned categories data for equipment logistics. Finally, the p-
value for the dependent variable, Labor Quality, is less than
0.05 (p = 0.001), and its Mean Difference also does not
contain zero. Therefore, there is also a significant difference
between the data of Rented and Owned categories for Labor
Quality. This showed that separate statistical analyses can be
applied for Rented and Owned categories.
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Equipment State to Labor Quality. Linear regression was
applied to show the estimated impact of the independent
variables, Equipment State and Equipment Logistics, on the
dependent variable, Labor Quality. Separate linear regression
analyses were run for categories of Rented and Owned
acquisition types of equipment. A confidence interval of 95%
(p = 0.05) was used for all the linear regression.

Table 5. ANOVA Results for Equipment State to Labor
Quality of Rented Acquisition Method.

ANOVA*

| Model Sum of Squares df Mean Square F Sig. |
Regression 292 1 292 2273 137°
1 Residual 7.187 56 128
Total 7.478 57
a. Dependent Variable: Rent_Labor_Quality
b. Predictors: (Constant), Rent_Equip_State
Coefficients?
Model L C i i t sig
Coefficients
B Std. Error Beta
(Constant) 3.845 72 22.305 000
: Rent_Equip_State -.167 111 -197 -1.508 137

a. Dependent Variable: Rent_Labor_Quality

Using Table 5, the values of the coefficients to model an
equation to predict the dependent variable are shown to have
a constant value of 3.845 with an incremental change of 0.-
167. The linear regression analysis for the Rented type
acquisition method has a p-value (p =0.087) higher than 0.05,
thus accepting the null hypothesis. This shows that there is no
statistically significant relationship between Equipment State
and the Labor Quality for Rented Equipment.

Table 6. ANOVA Results for Equipment State to Labor
Quiality of Owned Acquisition Method.

ANOVA?

Model Sum of Squares df Mean Square F Sig. |

Regression 11.064 1 11.064 30.887 .000°
1 Residual 37.970 106 .358

Total 49.034 107
a. Dependent Variable: Owned_Labor_Quality
b. Predictors: (Constant), Owned_Equip_State

Coefficients?®
Model Unstandardized Ci i i t Sig.
Coefficients
B Std. Error Beta

(Constant) 3.527 140 25.259 000

! Owned Esuie State 216 .039 475 5.558 000

a. Dependent Variable: Owned_Labor_Quality

Using Table 6, the values of the coefficients to model an
equation to predict the dependent variable are shown to have
a constant value of 3.527 with an incremental change of
0.216. The linear regression analysis for the Owned type
acquisition method has a p-value (p = 0.000) lower than 0.05,
thus rejecting the null hypothesis. This shows that there is a
statistically significant relationship between Equipment State
and the Labor Quality for Owned Equipment with a linear
model assumed to be:
y=3.527+0.216(x),
where y refers to Labor Quality and x refers to Equipment
State. Equipment Logistics to Labor Quality

Table 7. ANOVA Results for Equipment Logistics to Labor
Quality of Rented Acquisition Method.

ANOVA?

Model Sum of Squares df Mean Square F Sig. |
Regression 044 1 044 334 565°
1 Residual 7434 56 A33
Total 7478 57
a. Dependent Variable: Rent_Labor_Quality
b. Predictors: (Constant), Rent_Equip_Logist
o
Model L ized Coefficients ed t Sig
Coefficients
B Std. Error Beta
(Constant) 3321 477 6.965 000
Rent_Equip_Logist 079 136 077 578 565

a. Dependent Variable: Rent_Labor_Quality

Using Table 7, the values of the coefficients to model an
equation to predict the dependent variable are shown to have
a constant value of 3.321 with an incremental change of
0.079. The linear regression analysis for the Rented type
acquisition method has a p-value (p = 0..565) that is
significantly higher than 0.05, thus accepting the null
hypothesis. This shows that there is no statistically significant
relationship between Equipment Logistics and the Labor
Quality for Rented Equipment.

Table 8. ANOVA Results for Equipment Logistics to Labor
Quality of Owned Acquisition Method.

Owned
ANOVA*
Model Sum of Squares df Mean Square F Sig.
Regression 13.392 1 13392| 39827 000
1 Residual 35642 106 336
Total 49034 107
a. Dependent Variable: Owned_Labor_Quality
b. Predictors: (Constant), Owned_Equip_Logist
Coefficients®
Model u Coefficients t Sig
Coefficients
B Std_Error Beta
(Constant) 2.730 245 11.160 000
Owned_Equip_Logist 444 070 523 6311 000

a. Dependent Vaniable: Owned_Labor_Quality

Using Table 8, the values of the coefficients to model an
equation to predict the dependent variable are shown to have
a constant value of 2.73 with an incremental change of 0.444.
The linear regression analysis for the Owned acquisition
method has a p-value (p = 0.000) lower than 0.05, thus
rejecting the null hypothesis. This shows that there is a
statistically significant relationship between Equipment
Logistics and the Labor Quality for Owned Equipment with
a linear model assumed to be:
y=2.730 + 0. 444(x) ,
where y refers to Labor Quality and x refers to Equipment
Logistics.

V. CONCLUSION

This exploratory research aimed to investigate how
equipment acquisition type affects the growth of small-sized
companies in Metro Manila. To show this, the research
mainly focused on the effect of the independent variable,
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equipment acquisition types, on the dependent variable, labor
quality. The research also showed crucial data supporting the
thesis, including the factors considered in selecting the
acquisition method. Finally, all the information was aimed to
give insight into the most optimal type of equipment
acquisition method for the growth of small-sized companies.

Three companies have agreed to participate in the study
with agreements about the confidentiality of their business
practices. Employees from these companies took part in a
survey to help determine the factors considered in selecting a
particular equipment acquisition method and its impact on
their labor quality.

Statistical treatments were applied to the gathered
information to answer the research problem. These
treatments included descriptive statistics for demographics
and factors in equipment acquisition selection. Meanwhile,
T-tests and Linear Regression were applied to show the
impact of equipment acquisition on the labor quality,
specifically the state of the equipment and logistics in
acquiring.

In selecting the type of acquisition method for this
equipment, a difference can be seen in the factors considered
between companies that have these rented or owned.

According to the gathered data, the factors most
considered for rented equipment refer to monetary expenses,
precisely the price of equipment, overhead cost, and pricing
provided by equipment manufacturers. This reflects the
reality of renting, where the budget mainly revolves around
prices from external parties that provide the equipment. On
the other hand, the factors most considered for owned
equipment are the project type and equipment prices. This
result reflects a priority in evaluating if the equipment is
already available before the prices are considered, which
arise only when they need to be acquired.

It can be concluded that labor quality for residential
projects is affected by both the state and the logistics of
acquiring owned equipment. On the other hand, neither of the
factors mentioned earlier affects the labor quality when
acquiring equipment by renting. Therefore, based on these
results, the study shows that the owned equipment acquisition
method is more optimal than renting for the growth of a
small-sized company.
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