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ABSTRACT

The construction industry is one of the sectors contributing to the Malaysian
economy and is regarded as an important component of the Malaysian econ-
omy. At the same time, as the number of building projects rises, the amount
of waste created by building projects also increases, which also has many neg-
ative effects on the environment and public health. To reduce the amount of
waste created by construction projects, waste must be properly handled and
effective practices in the management of construction waste must be imple-
mented in all construction industries. This research paper aims to answer these
problems above in order to: 1) to investigate the relationship between formal-
ization structure and construction waste management in Pahang construction
industries; and 2) to investigate the relationship between centralization struc-
ture and construction waste management in Pahang construction industries.
Data were obtained from 107 respondents among construction companies in
Pahang. The PLS-SEM technique was used to test both the measurement and
structural models in this analysis. The outcome shows that there is an impor-
tant connection between the formalization structure and the management of
construction waste among the construction companies operating in Pahang.
The structure of centralization and waste management for construction was
also found to be positively associated in this study.

Keywords: Organizational Structure, Construction Waste Management,
Formalization, Centralization, Kuantan, Pahang

1. INTRODUCTION

The construction industry indeed continues to be a heavily labour - intensive sector
and it is therefore apparent that the dominant culture in the industry is one of the
key factors for the weak productivity in the industry (Denison, 1984) , (Gordon and
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DiTomaso, 1992), Liu et al. (2006), Gregory et al. (2009), Nukic (2018). Construction
sectors appear to be people-centered, unlike the manufacturing sectors.

Organizational structure is a system developed by administrators to organize and
coordinate the activities of an organization’s members. Since environmental poli-
cies and situations vary from one organization to the other. A variety of potential
organizational structures does exist. The structure of the organization can be seen
as an established pattern of relationships between the organization’s constituents.
In organizations that are large and complex, the structure is set out by designing the
major components or subsystems, and then by establishing relationships between
these subsystems. It is the patterning of these relationships that is preferable to an
organizational structure with some degree of permanence. In another sense, accord-
ing to Naoum et al. (2015), organizational culture determines the approaches to
decision-making, the standard of interaction, and professional associations. Hodges,
(2005) opined those enhancements in sustainable construction do not impact the
economy and environment alone, but also promote public wellbeing and protection
of inhabitants to minimize pollution, emissions and waste. In this respect, in the 21st
century, sustainability has become a very critical topic for the construction industry
(Dobson et al., 2013).

According to Begum et al. (2007), construction waste generation in Malaysia has
become one critical issue. This is a consequence of the rapid growth in the Malaysia
construction industry, which contributes to the production of a lot of construction
waste. If not properly treated and managed, the waste management system would
have detrimental effects on humans and the environment, not just in Malaysia, but
also in any part of the world. In addition, unlawful disposal of waste attitudes of con-
tractors in the construction site is the main problem that emerges from construc-
tion waste in Malaysia. To resolve these problems, through specific construction
waste regulations, Malaysia must start with the waste management hierarchy and
also come up with some disposal strategies. The organizational structure in Malaysia
may be one of the important techniques for the implementation of effective and pro-
ductive management of construction waste which will affect the efficient manage-
ment of construction waste Abulhakim and Adeleke (2019).

An important part of sustainable construction is the waste management from
construction. Furthermore, waste management includes eliminating, where feasi-
ble, minimizing and reusing materials that may not become waste (Napier, 2012).
He added that waste reduction, recycling and reuse in solid waste management
practices have been identified as very critical for sustainable resource management.
Researchers have sought to explore mechanisms of reducing energy emission and
the adverse impact that project constructions can have on the environment. The
organizational structure, therefore, plays an important role in the implementation
of effective management of waste and in the further improvement of a company’s
sustainability, particularly in the construction industry. Every company must, there-
fore, have its own organizational structure that sought to enhance sustainable project
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construction. However, because the sustainability performance of infrastructure
projects has a greater impact on society than that of regular construction projects,
current literature has only given a small image of the sustainable performance of
infrastructure Doni et al. (2021). While there are indications of a potential link
between performance and organizational culture, none of the reports in the litera-
ture examines if there is a connection between the organizational culture of a con-
struction firm and sustainable projects. The aim of this study is to bridge this gap.
[t is hypothesized that organizational culture by these companies can influence the
waste management of construction firms. This perception may be beneficial to foster
a correct organizational culture which can minimize waste in construction projects.

2. LITERATURE REVIEW
2.1 OVERVIEW OF THE MALAYSIAN CONSTRUCTION INDUSTRY

Construction industries, which are considered as the main stimulant to the Malaysian
economy, are one of the industries that generate wealth and the growth of the coun-
try’s society and economies. In Malaysia, there were many kinds of industries gener-
ating economic wealth for the nation. However, construction industries have a sig-
nificant impact on the nation’s economies [smayana and Adeleke (2020). In addition,
several Malaysian companies have also been active in the construction sector, provid-
ing economic strength linked to the construction industry, providing employment for
construction projects and also building infrastructure that is crucial to keeping the
nation moving forward. Nevertheless, since it is risky and also one of the most prof-
itable industries in the world, the construction industry is one of the most demanding
industries. In addition, according to the Department of Statistics Malaysia (2019), as
reported by the Malaysian construction sector, the value of construction work per-
formed in the fourth quarter of 2018 was RM 36.5 billion.

Moreover, 4.8% of Malaysia’s overall economic output in 2018 led to the GDP
of civil engineering and advanced construction industries. (Stats Department,
Malaysia). The Gross Domestic Product for construction in Malaysia is expected to
be RM14727 million by the end of the last quarter of 2019, according to Trading
Economics, the worldwide macro models and analytics expectations Rahman and
Adeleke (2018). In addition, the construction sector in Malaysia is one of the top 5
industries with a direct contribution to Malaysia’s economic growth. The construc-
tion industry was fourth in 2018, 4.8% behind the services sector, which contributed
54.8%, the manufacturing sector, which accounted for 22.8%, and the agriculture
sector, which contributed 7.6% to Malaysia’s economic results (Department of
Statistics, Malaysia, 2019). In fact, the construction industry is divided into two
non-residential (including three heavy manufacturing, institutional and commercial
engineering sub-sectors) and residential sectors.

Environmental Waste Management (EWM, 2006) reiterated that the process for
waste management consists of the reduction of materials during the design and plan-
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ning phases, the reduction of scrap and waste at the construction site, the reuse of
materials on-site and the recycling of unusable materials. The principles of creative
waste management strategies incorporate routines and potential solutions for con-
ventional construction approaches, construction methods and waste disposal alter-
natives, and their costs and advantages are also used to tackle the project.

2.2 ORGANIZATIONAL CULTURE

Organizational culture is the particular arrangement of mechanisms that an orga-
nization follows when coping with different organizational challenges, jointly cre-
ated by people in the organization Schein (2009), Hofstede et al. (2010). Organi-
zational culture could be described as a framework of common principles and val-
ues that offers people expectations for organizational behavior Deshpande and Web-
ster (1989). The fundamental and widely shared problems Hofstede et al. (2010),
conundrums Trompenaars and Hampden-Turner (2000), or inconsistencies Quinn
(1988) that all individuals or organizations have to contend with are embedded in
the organizational culture. It is possible to manage and deliberately change organi-
zational culture or aspects of it i.e. administrators can use culture as a leadership
device Peters and Waterman (1982). Culture is a developed trait that is distinct
from an individual’s essential principles and personalities Hofstede et al. (2010).
Therefore, when modifying an organization’s culture, we resolve issues of knowledge
management, i.e. the mutual training of a particular entity Vijayakumar and Padma
(2014). In developing, gaining, and transmitting information, as well as changing
actions to demonstrate new learning experiences, organizations that have built a
strong learning culture are successful Huber (1991), Garvin (1996), Skerlavaj and
Al (2007).

2.2.1 ORGANIZATIONAL CULTURE IN CONSTRUCTION INDUSTRY

Scholars and practitioners also recognize that the culture of organizations has a
strong influence on organizations’ long-term success. Nevertheless, it should be
acknowledged that there is still a need for protocols, structures, or instruments
that enable the organizational culture to be developed and modified as appropri-
ate, thus improving the organization’s performance Schein (2004), Trice and Beyer
(1993), Cameron and Quinn (2011). The construction industry players made this
issue discussion attention as they have become conscious of its essential function.
Most research, however, has concentrated on the characteristics of the organiza-
tional culture of construction-related entities in various regions. For example, the
organizational culture of architectural and building firms in Scotland were exam-
ined by Ankrah and Langford (2005), Jaeger and Adair (2013) addressed the orga-
nizational culture of firms engaged in construction project management in the Gulf
Cooperation Council countries; the cultural profiles of architectural and construction
firms in Turkey was analyzed by Oney-Yazici et al. (2007). Hartmann (2006) also dis-
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cussed the motivating dimensions of organizational environment on creative actions
in a construction company; Yong and Pheng (2008) explored the introduction from
an organizational culture viewpoint of overall value control activities; Cheung et al.
(2011) researched enhancing the efficiency of construction firms from the angle of
organizational culture. In order to enhance other dimensions of infrastructure, these
studies have led practitioners and scholars to investigate the use of organizational
culture (i.e. formalization structure and centralization structure) on construction
waste management.

2.3 CONCEPTUAL FRAMEWORK

This research is performed with specifically described variables that are dependent
and independent variables using the stated model. The independent variables are the
formalization structure and centralization structure, and the dependent variable is
the construction waste management structure (recycling). Thus, the structure illus-
trates the relationship between these variables. Therefore, the relationship between
the formalization and centralization structure is deeply related to the role of orga-
nizational structure on construction waste management among Kuantan Malaysian
Construction Industries.

Independent Variables Dependent Variable
1
Organizational Structure H ]
. Construction Waste Management
s Formalization
— e Recycling
s Centralization o2

Figure 1 Conceptual Framework

2.4 RELATIONSHIP BETWEEN FORMALIZATION STRUCTURE AND
CONSTRUCTION WASTE MANAGEMENT (RECYCLING)

According to Martin (2009), formalization is the degree to which rules and proce-
dures are observed in an organization. The aspect differs dramatically across differ-
ent organizations. For example, in every organization, arrival and departure times
to and from work are defined by the minute, with time clocks used to monitor and
degenerate behavior Naoum et al. (2015). It is known in various organizations that
workers would spend sufficient time on the job to do the work. Most behaviors
are covered by rules and procedures in a few organizations, while in others, indi-
viduals are free to exercise their judgment. In their studies, Jaworski&Kholi (1993)
defined formalization as the degree to which the organization defines laws, punish-
ments, authority, relationships, and responsibilities, line of communications, norms
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and procedure. Fundamentally, it can be seen as a way to uphold the norms and
guidelines that direct workers when achieving the objectives of the company (Auh
and Menguc. 2007). In this report, Pertusa-Ortega et al. (2010) asserted that for-
malization is the degree to which decision-making and working relationships in con-
struction waste management organizations are governed by formal rules and stan-
dard policies and procedures. Based on the above discourse, it is hypothesized that;

Hypothesis 1: Formalization structure positively and significantly influence con-
struction waste management

2.5 RELATIONSHIP BETWEEN CENTRALIZATION STRUCTURE AND
CONSTRUCTION WASTE MANAGEMENT (RECYCLING

[t is said that centralization is the mechanism by which an organization’s operations,
mostly those related to planning and decision making, are centralized into a single
place or community Pertusa-Ortega etal. (2010). Centralization is the intersection of
an entity of power, decision making, and contract periods. In a centralized organiza-
tion, or on the basis of pre-set policies, the top executives make decisions. These deci-
sions or regulations are then followed by other levels of the company after the control
is gradually extended until its base level is reached Pertusa-Ortega et al. (2010). Cen-
tralization was characterized by Martin and Miller (1991) as the point at which mar-
keting planning and decision-making activities are concentrated in a few positions.
In the view of the construction waste management company, a centralized structure
restricts the decision-making authority of the manager and the ultimate decision-
making power lies under the jurisdiction of the chief executive officers (CEOs) or
directors. Therefore, we hypothesized that;

Hypothesis 2: There is a significant relationship between centralization struc-
ture and construction waste management

3. METHODOLOGY

A cross-sectional and quantitative approach is the research design adopted for this
study, which is one of the famous methods used by social science researchers for
their research. (Sekaran et al., 2001). In addition, the greater population of the sam-
ple is appropriate for quantitative methods. (Kaya Yilmaz, 2013). By using a well-
structured questionnaire to collect feedback from the respondent, the data was col-
lected at a single-point-in-time. (Sekaran and bougie, 2013). Therefore, the stratified
random sampling technique was employed for sample selection for this study. This
research was conducted among Kuantan, Pahang construction companies and the
total number of 107 samples was collected from the sample companies in Kuantan,
Pahang.
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3.1 INSTRUMENT DESIGN

The method of data collection used in this study is questionnaires to collect the
respondent’s data in order to gain more information. Questionnaires are a helpful
choice to consider when performing a formal survey that involves the kinds of sur-
veys used for the data collection for this survey, including a mix of online surveys,
email-based surveys, and self-administered surveys. (Nigel Mathers et al., 2006).
SPSS was used to analyze the data for descriptive analysis of the demographic char-
acteristics of the respondent, including position, year of life, gender, prime location
of the company, owners of the company, job experience, number of full-time employ-
ees and ownership of the company. To evaluate the data for the relationship between
the independent and dependent variables, SmartPLS version 3.0 was also used. In
addition, the five-point Likert scale ranging from 1 (strongly disagree), 2 (disagree),
3 (neutral), 4 (agree) and 5 (strongly agree) was also used to measure the indepen-
dent and dependent variable elements in order to obtain the respondents’ input. The
questionnaire items were adapted from Kamaruddeen (2011) and were all in English.

4. RESULTS

4.1 DATA COLLECTION AND SAMPLE

107 sets of questionnaires were distributed to the construction companies in Kuan-
tan, Pahang. Table 1 shows a summary of the demographic characteristics of respon-
dents for this study Kanimoli et al. (2020).

Table 1 Profile of Respondent

Demographic Count Percentage

Female 35 32.71%

Construction Entity

Local 105 98.13%

1-3 years 52 48.60%

7-9 years 9 8.41%

Architect 9 8.41%

Contract Manager 24 22.43%

Engineer 20 18.69%

Safety Officer 22 20.56%

Technician 2 1.87%

Continued on next page
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Table 1 continued

Building Construction 29 27.10%

Facility Management 12 11.21%

Company Prime Location

International 1 0.93%

Within a few State 2 1.87%

> 10 years 8 7.48%

4-6 years 56 52.34%

The Number of Full Time

Employees Company

0-50 10 9.35%

51-100 26 24.30%

4.2 MEASUREMENT MODEL

The measurement model and the outer model were evaluated via the partial least
square structural equation modeling (PLS-SEM) approach before testing the hypoth-
esis. The model of this research with the structural dimensions below is shown
inFigure 2.

Convergent validity is defined to be the degree to which a set of variables con-
verges in order to calculate a particular term. In order to ensure that the construct
validity is associated, convergent validity is an essential part of validity. There-
fore, three parameters were all calculated at once to evaluate the convergent anal-
ysis especially the factor loadings, composite reliability (CR) and average variance
extracted (AVE). Moreover, all loading items were checked, which is appropriate for
all items. Then, following the literature of the multivariate method, its values need
to be more than 0.5. In addition, the other criterion for testing convergent validity is
composite reliability (CR). Sabodin and Adeleke (2018).

Table 2 Convergent Validity

Construc Item Item Outer AVE CR Cronbach’s
Code Load- Alpha
ing
CS10 There is an open door policy foe 0.827

communication in this organization.

Continued on next page
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Table 2 continued

CS12 There is absolute transparency in sharing 0.835
information between various departments in
the organization.

CS14 There has not been incidence of 0.817
miscommunication within the team.

CS2 There is good communication between 0.810
people in different areas of the company.

CS4 The information that we receive on a daily 0.805
basis only comes from our manager.

CS6 The group meeting are informative and 0.795
worth the time spent.

CS8 Kept well informed by upper management 0.804
on what going on in the company.

FS FS1 Things get accomplished around here 0.652 0.659 0.96¢ 0.962
because employees fear for their jobs.

FS11 The employees feel they are recognized for 0.827
their work.

FS13 Things happen around here because of the 0.859
self-discipline of every employee.

FS15 Most of the jobs are considered "minimum 0.878
wage” jobs.

FS3 The managers display real leadership traits ~ 0.862
and are respected by the employees.

FS5 Only management is allowed to make 0.656
decisions.

Continued on next page
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Table 2 continued

FS7 The employees feel they are part of the 0.816
organization.

FS9 When things go wrong, the main concernis  0.795
to fit it, not to lay blame.

R10 Ensure the workforce is trained in the 0.804
various handling and separation techniques.

R12 Provide site workers with the recycling 0.778
prompt cards available in this series of

guidance.

R14 Workers should be allocated to collect the 0.756
bins and segregate the waste into larger
ships in the main waste storage area at the
end of each day.

R2 There is signage and posters. 0.809

R4 Planning and allocating storage for different  0.812

wastes.

R6 All site workers should have access to safety  0.799
equipment and personal protective
equipment.

R8 Ensure safety procedures are well 0.846
signposted and that adequate personal
protective equipment is available.

Discriminant validity is necessary for the construct validity of the outer model.
Before the hypothesis is investigated through path analysis, the discriminant validity
is mandatory to be checked. The assessment showed that the degree to which prod-
ucts vary between constructs differs. Then the discriminant validity showed that
various structures used by objects do not overlap. As shown in Table 3, the diagonal
elements of the correlation matrix were replaced with the square root of AVE for all
constructs. Therefore, where the diagonal elements in the table were greater than
the other elements in the column and row where they are placed, the discriminant
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Figure 2 Measurement Model

validity of the outer model for this research was confirmed. From the above test-
ing for the construct validity of the outer model, it is assumed that the hypothesis
test results obtained should be highly reliable and accurate. Ismayana and Adeleke
(2020).

Table 3 Discriminant
Validity

CS FS R

FS 0.802

In this analysis, bootstrapping techniques are embedded with SmartPLS 3 to infer
whether or not the path coefficients are statistically significant. The T-values were
calculated for each path coefficient using the bootstrapping technique, as stated in
Table 7, and the P-values were subsequently generated. As suggested in Hypothesis
1, the findings indicate that there is a strong relationship between these CS-R vari-
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ables (5 =0.449,t=5.071, P-Values = 0.000). Hypothesis 2 was also supported which
shows that there is a significant relationship between centralization structure and
recycling effectiveness with FS - R (8 = 0.288, t = 2.973, P-Values = 0.002). So, both
variables have a significant relationship on construction waste management among
Kuantan, Pahang Malaysian construction industries Samsudin etal. (2020), Jamil and
Adeleke (2018).

Table 4 Summary of Hypotheses Testing

Hypott Path Standard Standard T P Bias 5.00%  95.00% Decision
Beta Deviation Statis- Val-
tics ues
H2 FS 0.288 0.097 2973 0.002 0.003 0.129 0.433  Supported
->R
Note: p < 0.05

R? values showing the endogenous variable contribution of exogenous variables
were also assessed. The R? values is 0.486.

Table 5 Value
of R?

R Square

For multiple independent variables, f> was carried out on a dependent variable,
which is used to test the changes in R? in an effort to understand whether or not of
particular independent latent construct and dependent latent construct has a prac-
tical impact (Cohen 1988).

Table 6 Value of f?

CS FS R
FS 0.063

In particular, the Q? statistic of 0.27 was confirmed in the results. The predictive
validity of the model is defined for the endogenous latent variable of this analysis,
which is greater than zero.
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Table 7 Value of Q2

Q2
(=1-SSE/SS0)

FS

5. DISCUSSION

This research was intended to explore the relationship between organization struc-
ture (e.g. formalization structure and centralization structure) on construction waste
management among Kuantan Malaysian construction industries. By recognizing the
relationship, it provides tools and insight for organizations and academics to con-
tinue enhancing the management of building waste to minimize the occurrence of
waste in construction projects. The first objective in this study is to evaluate the
significant relationship between formalization structure and recycling effectiveness
among Kuantan Malaysian Construction industries. From the result, it shows that for-
malization structure has a positive relationship with recycling effectiveness. The sec-
ond objective is to assess the significant relationship between centralization struc-
ture and recycling effectiveness among Kuantan Malaysian Construction industries.
As a result, it illustrates that the structure of centralization has a positive relation-
ship with the effectiveness of recycling. In the view of the construction waste man-
agement company, a centralized structure restricts the decision-making authority of
the manager and the ultimate decision-making power lies under the jurisdiction of
the Chief Executive Officers (CEO) or directors.

6. IMPLICATIONS
6.1 THEORETICAL IMPLICATIONS

Theoretically, this study has implications on filling the knowledge vacuum between
organizational culture constructs i.e. formalization and centralization on sustainable
construction management. . Many similar studies have been carried out to show
that the position of the organizational structure has an impact on the management of
construction waste, thereby providing better or true results. This research was also
applied to parties interested in the construction industry to assess the reliability of
the IV’s and DV’s in this study, which will enhance the academic stability of the study.
In addition, because of the lack of research among employees employed at one of the
companies in the industry in Malaysia, this study would be worthy and contribute
value to the academic world.
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6.2 PRACTICAL IMPLICATIONS

The study on construction waste management is not only important to the academic
world, but also to the employer in every construction industry who needs the man-
agement of waste. To promote the successful adoption of sustainability, managers
are expected to consider the principles and customs emphasized in their organi-
zations. Furthermore, appropriate organizational culture and leadership help to
increase the performance of the company. Similarly, the most critical feature of the
construction industry in recent years has been positive performance in improving
the management of construction waste in the construction industry. Moreover, it can
also assist the industry to optimize its profit goals. In order to set up a waste manage-
ment plan, parties in the construction industry may use the data found in this study.
The contribution made by this research is both theoretical and practical, where the
theoretical contribution to this study is the incorporation of existing literature on
formalization and construction waste management, centralization and construction
waste.

7. CONCLUSION

This study focused on formalized and centralized organizational structure as an
element of organizational structure on construction waste management in Pahang
Malaysian construction industries. Therefore, this study is important for the stake-
holder who works in construction industries especially the industries without effec-
tive construction waste management practices to improve the effective construc-
tion waste management. The study concludes that the prevailing perceptions of the
participants are that sustainable buildings generate significant comfort conditions,
well-being, fitness, efficiency and psychological wellness of inhabitants with rela-
tion to human benefits. Besides, this study is one of the few studies that examine
the effects of organizational structure on construction waste management Practi-
cally, this research can be of benefits to the employer such as managers, engineers,
quantity surveyors and so on who are working on construction projects in the con-
struction industries. Therefore, the future researcher can be explored to investigate
a decentralized organizational structure or any other organizational structure ele-
ments on construction waste management and empirically validate the proposed
model in this study.
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