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Abstract
To achieve the project’s goal, both internal and external organization influencing factors (construction industry) should be aware,

particularly at the construction implementation level. The objective of this research is to identify the environmental factors that influ-
ence construction implementation from the contractor’s perspective as the main actors in the implementation of construction. The
methodology used in this research was library research and surveys using questionnaires as data instruments. The analytical method
used is principal component analysis, supported by the SPSS program. Based on the analysis results of the environmental factors that
influence the construction implementation level using principle component analysis, the total class produced 15 main components
and was capable of explaining the various data with a cumulative percentage of 85.672%. From the study results, it can be concluded
that the company resource factor was the most influential factor compared with other factors.
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1 Introduction
The construction industry plays a very important role in the

development of the national economy (Ma et al., 2019), but in re-
ality, the implementation of the construction service industry also
faces obstacles, challenges, and problems at all stages of construc-
tion and is no exception at the stages of construction implemen-
tation. This complexity causes the construction services industry
to be able to turn these obstacles into driving factors for organiza-
tions to survive in the industrial world (Munirathinam, 2020). At
the stage of construction carried out by the contractor, achieving
its goals and objectives cannot be separated from challenges and
obstacles, both internal and external. Construction projects are
generally managed by a group of people who have different du-
ties and responsibilities and are fully coordinated by the project
manager (Hidalgo, 2019). The project manager is required toman-
age a project to achieve the main objective of the construction
implementation, namely the timeliness of completion by maxi-
mizing profit while maintaining the quality of construction. So to
achieve this goal, it is necessary to know what factors influence
both internal and external organizations (the construction indus-
try), especially at the construction stage.
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The complexity of a project organization is a specific matter,
in which project management is faced with efforts tomake the ex-
isting resources more effective and efficient (Vrchota et al., 2021).
Environmental aspects (internal and external) of the organization
are also one of the aspects that must be considered by project
management because they are useful inputs for the preparation
of the corporate strategy. In its development, the project organi-
zation is always faced with three constraints (triple constraints),
namely: according to the specifications set, according to the time
schedule, and according to the planned costs, all of which take
place simultaneously. To overcome these obstacles, it is necessary
to know which factors have the most influence on the process of
construction implementation in relation to efforts to achieve com-
pany goals and objectives (AboAbdo et al., 2019).

In addition to achieving project success, knowing the environ-
mental factors that influence construction implementation has
many other benefits, such as research conducted by (Malara et al.,
2019) who examines environmental factors in the implementation
of construction to build amathematical model of the productivity
of construction workers. (Liu et al., 2020) was exploring environ-
mental factors to minimize construction waste. Project environ-
mental factors that influence the implementation of construction
greatly affect the success of the project (Ahmadabadi and Heravi,
2019; Alaloul et al., 2020). Even if it is not identified and dealt with
in advance, it can result in project delays, as mentioned by (Umar,
2018; Bajjou and Chafi, 2020; Yap et al., 2021; Tetelepta et al., 2019;
Sohilait et al., 2022). Many studies address only one or two envi-
ronmental factors associated with project success. There is also a
connectionwith the triple constraints of theproject (Kerzner, 2022;
Gonze et al., 2020), but those that identify all environmental fac-
tors in the construction implementation process are quite limited,
so this study aims to fill this gap. This study aims to identify en-
vironmental factors both from internal and external project orga-
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nizations using the contractor’s perspective. Taken from the con-
tractor’s perspective because they are the main actors in project
implementation.

2 Materials andmethod

2.1 Data collection
The data collection methods used in this study were a litera-

ture review to obtain factors that influence the implementation of
construction and a survey using a questionnaire as a research in-
strument. A set of questions aimed at respondents, namely the
contractors who were chosen as samples, will later be included
in the questionnaire. The sampling technique used in this study,
known as non-probability samplingwith quota sampling, involves
choosing samples thatmeet particular criteria in a predetermined
amount andquota (Iliyasu andEtikan, 2021). The researcher’s con-
cerns led to the selectionof this sampling technique,whichdivides
qualification classes according to the company’s level of compe-
tence because the population is not homogeneous.

The obtained data from the surveys will be collated and put
through validity and reliability tests. A validity test is carried out
to test whether the data obtained by using instruments (tools)
can answer the research objectives (Bull et al., 2019). A reliability
test is conducted to test the consistency of the data (Sürücü and
Maslakci, 2020). After obtaining data that has passed the test, it
can be extracted from these variables.

2.2 Data analysis

Principal Component Analysis (Principal Component Analy-
sis) was used in this study with the help of SPSS software. The se-

lection of the principal component analysis method is based on
the type of data collected and its relevance to the research objec-
tives (Mahmoudi et al., 2021). This is because in this study there
are no dependent variables and because the aim of this study is
to find the dominant variables, namely to obtain a set of linear
combinations of environmental variables (factors). The number
of variables formed can be seen from the eigenvalues in the total
variance explained table.

3 Results and discussion

3.1 Data collection
Project organizations have broad and quite complex charac-

teristics and are basically a combination of human resources and
other sources working together in a temporary organization to
work on a specific goal. Project organization is divided into inter-
nal and external factors. The organization’s external environment,
which comprises factors that have a broad scope and are basically
outside and apart from the company’s operations. These factors
include economic, social, cultural, political, legal, technological,
and demographic factors. The internal environment is the organi-
zational environment that iswithin theorganizationandhasdirect
andspecific implications for thecompany. These internal environ-
mental factors include company resources, capabilities, and com-
petencies. Based on the results of a literature study, it was found
that there were two internal factors consisting of 47 variables and
five external factors consisting of 27 variables, it can be seen in Ta-
ble 1.

Table 1 Enviromental factors in construction

Internal Factors External Factors

a. Aspects of Human Resources
1. The Role of Field Engineers
2. The Role of Skilled Labor
3. The Role of Manpower/Labor
4. The Role of Project Administration Personnel
5. The Role of Logistics Personnel
6. Education Level of Field Engineers
7. Skilled Labor Education Level
8. Education Level of Workers Labours
9. Educational Level of Project Administration Personnel
10. ducation Level of Logistics Personnel
11. Field Engineering Experience
12. Skilled Workforce Experience
13. Workforce/Labor Experience
14. Experience of Project Administration Personnel
15. Experience of Logistics Personnel
16. Honor requested by Field Engineering Personnel
17. Honor requested by Skilled Workforce
18. Honor requested by Manpower/Labor
19. Honor requested by the Project Administration Staff
20. Honor requested by the Logistics Personnel
21. Capability of field technicians in technical matters
22. Ability of Skilled Workforce in Technical terms
23. Ability of Manpower/Labor in technical matters

a. Industry Aspect
1. Rival between Contractors
2. Contractor Qualification

b. Economic Aspect
1. The Company’s existing capital
2. Allocation of Funds for Projects
3. Realization of Installment Payments
4. Loans from Banks/Other Authorized Financial Sources
5. Loans from Unofficial Sources
6. Special Funds for Project Success
7. Inflation Rate
8. Increase in the price of materials
9. Smooth payment of wages, materials and tools

c. Socio-Cultural Aspects
1. Local Community Culture
2. The Role of Technical Agencies
3. The Role of Financial Institutions
4. The Role of the Planning Consultant
5. The Role of the Project Owner
6. The Role of Community Figures
7. Relations with Technical Agencies
8. Relations with Financial Institutions
9. Relations with Planning Consultants
10. Relations with Project Owners
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Internal Factors External Factors

24. Capability of Project Administrative Personnel in Techni-
cal terms

25. Capability of Logistics Personnel in Technical matters
26. Capability of field technicians in non-technical terms
27. Ability of Skilled Workforce in Non-Technical terms
28. Ability of Manpower/Labor in Non-Technical terms
29. Capability of Project Administrative Personnel in Non-

Technical matters
30. Capability of Logistics Personnel in Non-Technical terms
31. Relations between field engineers and related agencies
32. Skilled Labor Relations with Related Agencies
33. Labor/Labor Relations with Related Agencies
34. Relations between Project Administrative Personnel and

Related Agencies
35. Relations between Logistics Personnel and Related Agen-

cies
36. Ability of the Project Manager to Create a Project Imple-

mentation Plan
37. Ability of Project Manager Organizing existing units
38. Ability of Project Manager to Provide Task Direction
39. Ability of ProjectManager to Supervise andEvaluateWork
40. Use of Proper Working Methods
41. Labor Suppliers

11. Relations with Community Leaders

d. Legal and Political Aspects
1. Relations with Community Leaders
2. Government Regulations
3. Political Conditions
4. Safety Factor at the Project Site

e. Aspects of Climate andWeather
1. Climate andWeather Around the Project Site
2. The occurrence of natural disasters (earthquakes, floods,

etc.) or force majeure

The classification of contractors in Indonesia is divided into
small (K), medium (M), and large (B). Questionnaires were dis-
tributed to all contractor classification classes. The total number
of questionnaire respondents who were collected was 65, which
can be seen in Figure 1.

Figure 1Questionnaire distribution

BasedonFigure 1, questionnairedistributiondan result consist
of: Twelve contractors in theK2 category, eleven in theK3 category,
sixteen in theM1 category, fifteen in theM2 category, and eleven in
the B1 category were among the contractors who turned out to be
respondents. The results of the questionnaire are then tabulated.
Before being processed further, validity and reliability tests were
first carried out on the questionnaire results.

3.2 Validity and reliability
Avalidity test is carriedout to testwhether thedataobtainedby

using instruments (tools) cananswer the researchobjectives (Bud-
hathoki et al., 2022). The reliability test was carried out to test the
consistency of the data. Invalid and/or unreliable variables must
be excluded until valid and reliable data are obtained. A variable is

said to be valid if r count is positive and > r table. The prices of r ta-
bles can be seen in the appendix; for N = 65 and a significant level
of 5%, then = 0.244. In the SPSS output, the calculated r value for
each variable can be seen in the corrected item-total correlation
column. While a variable can be said to be reliable if the Alpha
Cronbach value is positive and > r table.

According to the SPSS results, all variables were judged to be
trustworthy, with r Alpha = 0.918 > 0.244. However, 14 of the vari-
ables are invalid. It is necessary to exclude these 14 incorrect vari-
ables and they cannot be used in additional analysis.

3.3 Principal component analysis

Based on the results obtained by the principal component
analysis with the help of the SPSS program, 15 main components
were identified. The number of components formed is known
through the initial eigenvalues. Initial Eigenvalues numbers indi-
cate the importance of each factor—each variable—in calculating
the overall variance of the variables analyzed. A component shows
the number of factors or variables. The number of factors formed
is seen in the initial eigenvalues, which are equal to or greater than
one (>1).It is concluded that the first 15 main components have
beenable to explain thediversity of thedatawith a cumulativeper-
centage of 85.672%. Then we obtained the variables that grouped
together to form a factor In the matrix, the numbers listed in each
column are called factor loadings, which show the correlation be-
tween a variable and each of the factors formed. Each variable is
grouped into factors according to the largest factor loading num-
ber.

Component 1 is the most influential component among the
other components. This is indicatedby theeigenvalueof this com-
ponent, which is the highest, namely 13.033. Based on the 14 vari-
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ables grouped in component 1, this factor can be called the aspect
of project resources (this aspect includes labour and project fund-
ing sources). This resource aspect is the most dominant environ-
mental aspect for the entire contractor class, with an influence of
25.35%. Component 2 is the second-most influential component
with an eigenvalue of 7.583 and consists of 11 variables. Based on
the variables grouped in component 2, this factor can be called the
social aspect of the project (this aspect includes the relationship
between the project party and the agencies or parties related to
project implementation, and in this aspect, there is also the qual-
ity of a skilled workforce). The social aspect is the second domi-
nant environmental aspect for the entire contractor class, with an
influence of 14.75%. Component 3, this component has an Eigen
value of 5.549 and consists of 8 variables. Based on the variables
grouped in component 3, this factor can be called the financial as-
pect andgovernment regulations (this aspect includeswages given
to workers who are closely related to company capital and govern-
ment regulations governing this matter; it also includes factors re-
lated to transport to the project site). This aspect has an influence
of 10.80% on construction implementation for the entire class of
contractors. Component 4, this component has an Eigen value of
3.857 and consists of 4 variables. Based on the variables grouped
in component 4, this factor can be called the non-technical aspect
(this aspect includes the ability of the workforce in non-technical
terms in its application in accordance with bestek/RKS). This as-
pect has an influence of 7.50% on construction implementation
for the entire class of contractors. Component 5, this component
has an Eigen value of 3.586 and consists of 4 variables. Based on
the variables grouped in component 5, this factor can be called the
Materials and Equipment Aspect (this aspect is the role of rawma-
terial producers, equipment availability, installment payment fac-
tors, as well as loans that contractors really need for the project to
take place). This aspect has an influence of 6.98% on construction
implementation for the entire class of contractors. Component 6
has an eigenvalue of 3.087 and consists of two variables. Based on
the variables grouped in component 6, this factor can be called the
workforce experience aspect. This aspect has an influence of 6.01%
onconstruction implementation for the entire class of contractors.
Component 7, this componenthasanEigenvalueof 2.563 andcon-
sists of 2 variables. Based on the variables grouped in component
7, this factor can be called the Environment Project Surrounding
Aspect (this aspect includes relationswith community leaders and
security at the location of the ongoing project). This aspect has an
influence of 4.99% on construction implementation for the entire
class of contractors.

Component 8 is made up of 3 variables and has an eigenvalue
of 2.242. This factor can be referred to as the management aspect
based on the variables grouped into component 8 (this aspect cov-
ers the jobof theprojectmanager and includesofficemanagement
in overcoming contractor rivalry). For the total class of contrac-
tors, this factor has an impact of 4.36% on the execution of work.
Component 9, which consists of 3 variables and has an eigenvalue
of 1.848. This element can be referred to as the Field Engineering
Personnel Qualification Aspect based on the variables gathered in
component 9 (this aspect comprises thefield engineer’s level of ed-
ucation, experience, and competence). This factor has a 3.59% im-
pact on how construction is carried out across the board for con-
tractors. Component 10 is composed of two variables and has an
eigenvalue of 1.738. This element, which covers the function and
experience of the expert labor, can be referred to as an aspect of
the role of the skilled employees based on the clustered variables
in component 10. This factor has a 3.38% impact on how construc-
tion is carried out across the board for contractors.

Component 11 can be referred to as the aspect of the role of
field engineers because it only contains one variable, the role of
field engineers, and has an eigenvalue of 1.485. This aspect also
includes the function of engineers throughout the project. For the
total class of contractors, this factor has an impact of 2.89%onhow

the building is carried out. Component 12, which consists of 2 vari-
ables andhasanEigenvalueof 1.333. Theelementofnon-technical
competence can be applied to this factor based on the variables
grouped under component 12. For the total class of contractors,
this factor has a 2.59% impact on the execution of work. Compo-
nent 13 is made up of two variables and has an eigenvalue of 1.306.

This factor, which encompasses the labor force’s function and
regional culture, can be referred to as the cultural aspect based
on the variables grouped under component 13. For the total class
of contractors, this factor has a 2.54% impact on the execution of
work. With an eigenvalue of 1.166, component 14 has only one vari-
able, which is the timely payment of salaries, supplies, and equip-
ment. the ease with which some components of payment (such as
the payment of workers, supplies, and tools) aremade. This factor
has a 2.27% impact on how construction is carried out across the
board for contractors. 15th component: The one variable in this
component, relations with technical agencies, has an eigenvalue
of 1.027. Itmight also be referred to as the relationshipwith techni-
cal agencies component. The final factor, which has a 2% impact
on how construction is carried out across the board for contrac-
tors, is this one.

4 Conclusion

Based on the results of an analysis of environmental factors
that influence the construction implementation stage using prin-
cipal component analysis for the total class, it produces 15 main
components. The 15 main components are: project resources,
the social aspect of the project, the financial aspect and govern-
ment regulations, non-technical aspect,materials andequipment,
workforce experience, environments project surroundings, man-
agement, personnel qualifications, skilled employees, the role of
field engineers, non-technical competence, payments, cultural
and 15th component is relations with technical agencies. The
project resource aspect is the most dominant aspect that has the
most influence on construction implementation for the entire
class of contractors, with an influence of 25.35%. While the aspect
of relations with technical agencies is the one that has the least
influence on construction implementation, with an influence of
2%. These results can provide insights and input for contractors
so they can pay attention to and adjust their company’s develop-
ment strategy with dominant environmental factors so as to facil-
itate efforts to achieve company goals. These results can provide
insights and input for contractors so they can pay attention to and
adjust their company’s development strategy with dominant en-
vironmental factors so as to facilitate efforts to achieve company
goals. Furthermore, it can help in achieving the success of the
project being handled and future projects.
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