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The construction industry, a pivotal business sector facilitating physical
infrastructure and equipment provision, holds a significant indirect influence
on diverse industries. This study investigates the role of supply chain
management in enhancing sustainable construction practices within the
Algerian construction industry. The research delves into the relationship
between traditional supply chain management and sustainable construction,
employing a quantitative approach. Data collection involved a survey
comprising 61 items, utilizing a five-point Likert scale, gathered through an
online survey method targeting managers, supervisors, executives, and
suppliers in the Algerian construction industry. With 237 participants from
construction companies in Algeria, the study utilized Smart PLS for data
analysis, confirming a positive relationship between traditional supply chain
management and sustainable construction through partial least squares (PLS)
path analysis. The findings provide valuable insights for future stakeholders,
guiding employers, designers, manufacturers, contractors, and suppliers to
enhance supply chain management practices for sustainable construction in
Algeria. Consequently, this study offers significant results with practical and
theoretical implications, contributing to the integration of sustainable supply
chain management in Algerian construction. In summary, the research addresses
the relationship challenges between traditional supply chain management and
sustainable construction practices in Algeria.

KEYWORDS

sustainable construction, supply chain management, Algerian construction industry,
sustainability, environmental

1 Introduction

The Algerian government has demonstrated a growing commitment to environmental
protection by establishing institutions and legislation, encouraging companies to integrate
ecological considerations into their actions (Trirat et al., 2017). The construction industry in
Algeria has experienced notable growth across different markets, project types, and
construction activities, providing critical insights into industry trends, challenges, and
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opportunities (Nikjow et al., 2021). As Aroua et al. (2010) asserts, the
construction sector in developing countries like Algeria plays a
pivotal role in the planning, design, construction, maintenance,
and eventual dismantling of structures essential for economic
activities. To realize socioeconomic benefits and reduce energy
consumption, Algeria should prioritize investments in sustainable
construction and passive housing (Trirat et al., 2017). The urgency
of environmental concerns aligns with both local and international
efforts that
necessitates proactive preparation. Despite facing challenges, the

towards sustainability—a contemporary theme
Algerian construction industry has exhibited positive growth in the
reporting period from 2012 to 2016, emphasizing the importance of
continued focus on sustainable practices for future development.

The intricate relationship between construction and economic
growth encompasses a spectrum of influences. Infrastructure, as
highlighted by Razzaq et al. (2021), not only directly impacts
production and consumption but also engenders numerous direct
and indirect externalities. Moreover, it serves as a substantial source
of expenditure, concurrently creating additional avenues for
employment. Extensive research, exemplified by Livingston and
Myers (2010), underscores the pivotal role of infrastructure in
significantly  affecting  production, income, employment,
international trade, and overall quality of life. The expansion of
infrastructure extends beyond economic realms, manifesting
positive effects on public health by reducing stress and curbing
crime rates. In the broader context, infrastructure emerges as a
linchpin in the integration of regional economies, as elucidated by
Menhas et al. (2019). A robust and efficient infrastructure stands as a
cornerstone for socio-economic development and regional growth.
Adopting a dynamic perspective, transportation infrastructure
emerges as a regional public good capable of reshaping
production factors within and between countries, thereby
fostering heightened productivity and accelerated growth.

This
environment

study is dedicated to establishing a conducive
within  the
fostering collaboration between the public and private sectors.

Algerian  construction industry,
The primary objective is to cultivate authentic construction
stakeholders within the

Supply Chain Management

framework of
(TSCM)
themselves to generate innovative ideas. These ideas, in turn,
thereby
competitiveness within the construction industry. The research

businesses where

Traditional align

contribute to the creation of value, enhancing
outcomes not only unveil numerous opportunities but also pave the
way for further investigation into SCM practices in Algeria. For
organizations seeking to elevate their performance in design,
manufacturing, distribution, and procurement, the adoption of
SSCM is advocated. The study underscores the imperative for these
entities to embrace sustainable construction practices, aligning
with the vision of creating a lasting impact. As highlighted by
Salhi and Messaoudi (2021), the construction industry in Algeria
necessitates a paradigm shift in its supply chain management
system to embrace sustainability in construction. Consequently,
this study provides a strategic roadmap for future stakeholder’s
employers, designers, manufacturers, contractors, and suppliers to
harness the potential of Traditional Supply Chain Management for
the cause of sustainable construction in Algeria. This may impact
sustainable development drivers which are Economic, Social and
Environment.
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Limited research has delved into the intricate causative
growth and
investment within developing nations, yielding varied empirical

relationship  between economic construction
findings on causality. Several studies posit that the construction
industry plays a pivotal role in steering economic growth, forging
tight interconnections with other sectors of the economy. Notably,
housing expansion correlates with heightened employment and
income opportunities, along with the facilitation of goods and
housing services. The paramount objective of the construction
sector lies in the provision of physical infrastructure, a vital
cornerstone for addressing multifaceted challenges encompassing
social networks, health, environment, development, and the broader
economy (Harrison et al., 2010). Supply Chain Management (SCM)
traditionally centers on production, provision, and distribution
aspects.
manufacturing process wherein suppliers furnish raw materials or

This conventional paradigm entails an integrated
semi-finished goods to manufacturers, subsequently culminating in
final product assembly (Ellram and Murfield, 2019). The traditional
supply chain encompasses a linear progression involving a supplier,
manufacturer, wholesaler, retailer, and end customer (Belvedere &
Grando., 2017). The imperative of broadening the conventional
supply chain lies in encompassing the intermediate stages and
potential environmental ramifications of all products (Shee
et al.,, 2018).

2 Literature review

Sustainable construction involves the application of methods
and technologies that enhance resource efficiency while minimizing
negative environmental effects across the entire life cycle of
buildings, spanning from the extraction of raw materials to the
removal and disposal of components (Ngwepe & Aigbavboa, 2015).
While construction activities inherently have some environmental
impacts, sustainable construction aims to mitigate these impacts to a
certain extent. In the 1990s, management scientists began exploring
corporate environmental practices and advocated for a more
comprehensive and responsible approach to supply chain
management (Siracusa et al., 2014).

The term “supply chain management” (SCM) was introduced in
the 1980s to underscore the integration of crucial business processes
between end users and original suppliers (Salam and Khan, 2018).
SCM encompasses the planning, execution, and effective oversight
of supply chain operations, encompassing the acquisition of raw
materials, inventory management, and the movement and storage of
finished products
construction activities

from origin to consumption. However,
frequently lead to substantial and
irreversible environmental consequences, including natural
resource depletion, pollution, and elevated energy consumption
throughout the entire supply chain from the procurement of
building materials to the end consumers (Kibert, 2016).

The notion of sustainable construction has garnered increasing
attention in response to the growing imperative for environmental
awareness. It is universally recognized as a fundamental principle in
the realm of sustainable building, demanding careful examination of
environmental variables (Ngwepe and Aigbavboa, 2015). In Algeria,
since the 1980s, the government has exhibited a growing

commitment to environmental preservation, instituting entities
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and regulations to incentivize companies to incorporate ecological
considerations through the implementation of environmental
actions (Trirat et al, 2017). The foundation of supply chain
management lies in the optimal distribution of roles, activities,
responsibilities, and authority among supply chain participants to
secure and optimize the entire supply chain process (Tian, 2017).
The focus should be on identifying the most effective and efficient
methods for the entire supply chain to meet the final customer’s
demands and ensure smooth operations.

In the realm of academia, the conventional approach to
traditional supply chain management primarily centers on the
production, provision, and distribution facets. It encompasses a
cohesive manufacturing process wherein the supplier furnishes raw
materials or partially completed goods to the manufacturer, who
subsequently integrates them to produce the final products (Ellram
and Murfield, 2019). However, in the initial stages of design,
traditional supply chain management often overlooks the
comprehensive analysis of various components (Belvedere and
Grando, 2017). The extended supply chain typically comprises a
supplier, manufacturer, wholesaler, retailer, and
intending to consider the environmental impacts of all products
throughout their lifecycle (Shee et al, 2018). By extending the
supply beyond the

immediate stages of production and distribution to encompass

customer,

traditional chain, the focus expands
the entire lifecycle of the products. This holistic approach enables
a comprehensive assessment of the environmental effects associated
with the production, use, and disposal of the products involved in
the supply chain. After the product’s lifecycle ends, any usable
components are directly sent to the retailer, while non-usable
parts are either recycled or disposed of. This study will develop
an effective supply chain management framework to improve the
current supply chain towards the sustainable construction industry

in Algeria.

2.1 Sustainable construction

In the business context, sustainability refers to the ongoing value
creation for both shareholders and stakeholders. A crucial aspect of
sustainable value is that companies that serve society and the
environment ultimately serve their clients and shareholders more
effectively (Khan et al., 2017). Sustainable development, as discussed
in the book “Conceptual Sustainability: Business Opportunities,”
helps companies extend their lifespan, enhance the planet’s
wellbeing, preserve the biosphere, support living beings, and
protect and improve society (Khan et al, 2017). It entails the
ability to preserve present and future resources, address
challenges, maintain wellbeing, foster human participation, and
that
companies consider the social and environmental impact of their

uphold personal freedom. Sustainability —necessitates
activities and daily operations (Epstein et al., 2018). Sustainable
development has become a pressing global issue, encompassing
in the

contemporary world. (Elliott, 2012). The central theme of

concerns at both national and international levels

sustainability revolves around the tension between the increasing

needs of the population and the degradation of Earth’s resources and
environment.
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2.2 Traditional supply chain management in
the Algerian construction industry

The elements driving traditional SCM in the construction

industry in  Algeria encompass design, manufacturing,
distribution, and purchasing. The definition of these drivers may
vary depending on the researcher, particularly when incorporating
environmental considerations into supply chain management
(SCM). Incorporating various elements such as product design,
material sourcing and selection, manufacturing processes, and
post-utilization  product

management, this integration is

comprehensive in its scope (Dekkers et al., 2013).

2.2.1 Drivers of supply chain management

The concept of “supply chain” or “logistics network” refers to a
individuals,
technologies, activities, information, and resources, all working

comprehensive system involving organizations,
together to facilitate the movement of products or services from
suppliers to customers (Kain and Verma, 2018). Another definition
characterizes the supply chain as a network of organizations engaged
in various processes and activities, both upstream and downstream,
intending to create value through end-user products and services
(Salam and Khan, 2018). However, achieving success in sustainable
development often poses significant challenges (Alwan et al., 2017).
This success should encompass information exchange at multiple
levels, including the systemic level where unsustainable building
practices impact the biosphere, as well as strategic guidance and
actionable steps in gradually adopting sustainable practices within
the building sector.

2.2.1.1 Design

The initial phase of the product life cycle is the design stage. So,
designers should use as many environmentally friendly product
components as possible to reduce harm to the environment
(Tischner and Charter, 2017). Organizations ought to engage in
the creation of technologically advanced and environmentally
friendly products to contribute to sustainable development
(Baidoc and Bacali, 2017). The design is missing an energy
management strategy that balances the demand for equitable
energy consumption with the demand to reduce the cost of
production to achieve sustainability (Silva et al., 2020).

2.2.1.2 Manufacturing

Sustainability is imperative, and manufacturing firms neglecting
to incorporate sustainability into their strategic framework risk
tarnishing their reputations and forfeiting significant business
prospects (Montabon et al., 2016). The current manufacturing
companies’ weaknesses are undoubtedly insufficient t o promote
sustainable products (Almeida et al., 2017). From a manufacturing
perspective, sustainability should be seen as the next logical step in
the historic trend from manual, large-scale and flexible production to
small-batch production. Either way, keep costs down by eliminating
inefficiencies, waste and change. Braccini and Margherita (2018) stated
that, as more and more external social and environmental factors enter
the company’s bottom line, sustainable manufacturing has grown to
identify and manage unforeseen production costs. Progressive
companies are beginning to recognize that the field of sustainability
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offers opportunities to increase value beyond operational efficiency and
risk management (Parida et al.,, 2019).

2.2.1.3 Distribution

The company asserts that, despite being a certified carbon-neutral
organization, it has successfully achieved reduced energy consumption
and emissions in its transportation operations (Silva et al., 2020). It
should be noted that a considerable proportion of a company’s carbon
footprint arises from its transportation and logistics activities,
suggesting a lack of environmental awareness by not considering
sustainable practices as a competitive advantage (Hammes et al,
2020). According to Adeitan et al. (2019), the distribution process in
supply chains often faces challenges that result in deviations from
planned schedules. These challenges include delays in delivering
essential materials, incorrect and faulty shipments, large batch sizes,
prolonged storage periods, involvement of multiple subcontractors and
suppliers, insufficient training of contractors, suppliers, subcontractors,
and workers, as well as inadequate supply chain management practices.
These issues highlight the need for improvements in the distribution
process to ensure smoother operations and more effective supply chain
management.

2.2.1.4 Purchasing

In the broader context outlined, purchasing organizations are
confronted with the additional responsibility of effectively managing
sustainability aspects and risks within their supply chains (Xiao
et al, 2019). In the realm of Procurement and Supply Management
(PSM), the extent of sustainability management can be characterized
as the amalgamation of environmental, social, ethical, and economic
aspects in the administration of external resources. This holistic
approach seeks to guarantee the procurement of goods, services,
capabilities, and knowledge essential for an organization’s
fundamental and auxiliary operations while considering the
wellbeing of both the organization and society at large, along
with the overall economy. By adopting this approach, the aim is
to generate value that transcends the organization’s interests and
extends to encompass societal and economic benefits (Miemczyk
et al, 2012). Purchasing organizations will face even greater
challenges shortly due to factors such as resource scarcity,
stakeholder expectations, and increasing regulatory requirements.
The authors highlighted that to implement sustainable sourcing
practices, PSM should possess the necessary capabilities to manage
stakeholders effectively. This suggests that collaboration and
communication with stakeholders are crucial for achieving
sustainability objectives in purchasing and supply management.

2.3 Sustainable supply chain management

The illustration of sustainable supply chain management is the
integration of sustainable development principles with supply chain
management practices. It recognizes that sustainable development
encompasses environmental, social, and economic dimensions, all of
which are essential for human progress. Within the realm of supply
chain management, sustainable development principles influence
corporate strategies and behaviours, aiming to create a more
sustainable and responsible approach to sourcing, production,
distribution, and consumption. By incorporating sustainability
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considerations into supply chain decision-making, organizations can
strive for long-term environmental stewardship, social responsibility,
and economic viability. There has been a significant increase in interest
in SCM in recent years (Dadhich et al., 2015). In his work, Das (2018)
defines SCM as a strategic and transparent integration aiming to
accomplish the social, environmental, and economic goals of an
organization by revamping, skilfully synchronizing critical inter-
organizational business procedures to elevate the overall economic
prosperity of both the individual company and its supply network.
Research on logistics social responsibility (LSR) has explored
various processes such as procurement, transportation, packaging,
storage, and reverse logistics. These studies have identified six main
thematic areas of LSR: the environment, ethics, diversity, working
conditions, human rights, and security. In addition, investigations
into sustainable supply chain practices, specifically environmental
procurement, have revealed linkages between conventional
procurement activities and environmental management. It is
important to emphasize that sustainable transport refers to
that  fulfils
concurrently fostering the preservation and enhancement of

transportation mobility  requirements  while
human health, ecosystems, economic development, and social

equity for both current and future generations (Dadhich et al., 2015).

2.3.1 Outcomes of sustainable supply chain
management in the construction industry
According to Choi et al. (2012), environmental performance can
be improved through business interactions based on proximity, and
with
introduction and development of innovative environmental

establishing relationships suppliers can facilitate the
technologies. Collaborative efforts involving employees from both
customers and suppliers, as well as agreements for joint research and
development, can enhance environmental performance. Regarding
supply chain performance, the short-term objective primarily
revolves around increasing productivity, reducing inventory
levels, and minimizing cycle times. Conversely, the long-term
goal is to enhance market share and profitability for all
participants in the supply chain. Financial indicators are used as
a tool to compare and evaluate an organization’s performance. With
escalating global competition from a supply chain perspective,
supply chain efficiency has become a crucial source of sustainable
advantages across various industries (Liu et al., 2018).

As a result, supply chain management serves a twofold purpose
by improving the operational efficiency of individual businesses and
contributing to the overall efficiency of the entire supply chain.
(Kwamega et al., 2018). A study by Ji et al. (2016) suggested that
environmental design should consider both the product’s function
and the minimization of its environmental impact throughout its life
cycle. Consequently, the design phase presents an opportunity to
develop an effective product that is both cost-effective and
environmentally sustainable. Purchasing practices need to
consider the potential higher costs of materials and the limited
availability of qualified suppliers due to the demand for specialized
materials and components. It is essential to navigate these challenges
to ensure the procurement of environmentally friendly products (or
products with a reduced environmental footprint) while considering
the associated costs and supplier availability. To find environmental
solutions, manufacturers and suppliers need to improve their

relationships and collaboration.
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2.3.2 Challenges facing SSCM in the Algerian
construction industry

SSCM is still relatively new to most companies in many
industries (innovative) SSCM provides an appropriate approach
to improving the performance of the construction industry as it will
help reduce the fragmentation of industry relationships. The main
Challenges to implementing SSCM can be identified as.

2.3.2.1 Technology

To implement SCM, the industry must adapt and keep up with
the latest trends and technologies. A deficiency exists in novel
technologies, materials, and procedures, with company’s generally
demonstrating reluctance to respond to inquiries focused on
enhancing environmental performance. Construction companies
are particularly known for lacking both the quantity and
technical knowledge of human resources required to pursue
environmental management (Shao et al.,.2021). Some concerns
simplifying administrative and legislative burdens for companies
may result in lower environmental standards, with ongoing fears of
overlapping and contradictory legislation.

2.3.2.2 Finance

The primary obstacle to executing SSCM practices within high
cost involved. This is attributed to the fact that domestic consumers
are not willing to spend more money on eco-friendly products.
Although domestic consumers are not necessarily unaware of
sustainability, they tend to select the least expensive option when
presented with products that have similar performance. The
investment cost of adopting practices, such as environmental
management systems, remains high due to a lack of customer
awareness and pressure regarding SSCM. Consequently,
manufacturers are more inclined to adopt practices as they do
not negatively impact profits (Salhi and Messaoudi, 2021)

The Algerian government has prioritized property development
as part of its spending initiatives. Recognizing the significance of
providing affordable housing to a growing population, the
government has committed €58bn in funding to construct
1.6 million new homes by 2019, aiming to address the current
housing shortage. Considering the 650,000 units that were still
under construction in 2014 as part of the previous 5-year plan,
the total number of housing units required by the end of 2019 would
exceed 2.2 million (Tabet and Kahf, 2018).

2.3.2.3 Knowledge

Companies promoting environmentally friendly systems in the
professional industry face exposure to less sustainable alternatives.
There are barriers to reducing waste and increasing profits. The
limited use of environmental management systems is attributed to
ignorance and lack of awareness regarding wellbeing. Technology is
intended to bring environmental benefits. In the construction sector,
environmental issues are increasingly important, and companies
must prioritize the efficient use of energy and resources to establish
an environmentally supply chain (Nidumolu
et al., 2009).

Outsourcing the monitoring and measurement of suppliers’

responsible

environmental performance is a complex process. The Algerian
construction industry lacks sufficient monitoring and measurement
systems for assessing suppliers” environmental activities. Due to the
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absence of guidelines and laws on environmental management, the
industry lacks clarity on what aspects to measure and how to
measure them. It is crucial to protect environmental suppliers.
Moreover, the issue of outsourcing new knowledge and working
with suppliers in the context of technical data protection has been
identified as problematic (Zirpoli and Becker, 2011).

2.3.2.4 Recycling

Algeria faces a deficiency, which is a key challenge to overcome
that conflict. This situation often fluctuates, and the implementation
of e-waste reverse logistics is sporadic in accordance with the
National Solid Waste Directive. Nevertheless, major companies
have already established collection points for products that are
no longer in use in Algeria (Eddine and Salah, 2012).

2.4 Relationship between traditional SCM
and sustainable construction

Organizations are progressively prioritizing the development of
technologically advanced and environmentally friendly products to
attain sustainability in their product offerings (Kostova, 2019). An
integrated manufacturing process involves suppliers providing raw
materials or partially processed goods to manufacturers, who then
assemble them into final products. Subsequently, these finished
goods are dispatched to wholesalers and retailers that ultimately
deliver to customers, encompassing all the parties involved,
including suppliers, manufacturers, distributors, wholesalers,
retailers, and customers, both directly and indirectly. This
comprehensive process involves the seamless integration of
physical distribution, information flow, and financial transactions
(Currie et al., 2020). Within the domain of purchasing and supply
management, an exploration of the factors influencing the
integration of environmental and social considerations in supply
chain management reveals a significant impact on a firm’s external
supply base (Schulze and Bals, 2018). As expectations regarding
supply
management continue to rise, the role and responsibilities of the

sustainability ~performance and sustainable chain
purchasing department transform. In this context, the explicit

knowledge held by buyers concerning international labor
standards or environmental benchmarks like ISO 14001 is pivotal
(Schulze and Bals, 2018).

Traditional Supply Chain Management can play an important
role in architecture. It provides general guidelines for analyzing,
redesigning, and coordinating the entire supply chain of the building
and continuous improvement, solving basic problems, and
controlling short-sighted supply chains. Because the results of the
traditional supply chain management apply in Algeria, these are not
defecting without the most important defects. The complexity of the
design is based on the wishes of the customer, the change of the
customer’s wishes, the discussion of the lengthy change process and
the interaction with other participants during the presentation and
the design. Logistics: large quantities, improper packaging, bad
weather or political circumstances, long shelf life. Problems occur
in the local community due to quality or security issues. Unresolved
quality and technical issues that delay the completion of work delays.
Supplier and procurement interface: inaccurate data, unfulfilled
technical specifications, other changes, lack of coordination
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Design

Distribution

Purchasing

FIGURE 1
Proposed framework.

between suppliers, cooperation and commitment, inferior materials,
and components. Ike et al. (2018) found that waste management
practices are not yet fully implemented, as they are not closely
related to existing legislation on waste management, treatment,
and disposal.

The term “supply chain” denotes the critical stage through
which building materials traverse before seamlessly integrating
into a project’s permanent structure. Existing literature and
empirical evidence from prior studies underscore the pivotal role
of supply chain dynamics within the construction sector in Algeria,
shedding light on its potential benefits. However, it becomes evident
that certain sustainable supply chain practices, which have
demonstrated compelling environmental advantages in developed
nations through their commitment to eco-friendly production, are
yet to be fully embraced. Consequently, this research aims to discern
and elucidate the correlation between the conventional drivers of
supply design,
manufacturing, distribution, and purchasing, and the prospects

traditional chain  management, namely,

for sustainable construction practices in the Algerian context.

2.5 Conceptual framework

The final conceptual framework of this research is shown in
Figure 1 below. The evaluation of this model and approval of the
supply
management and sustainable construction have been achieved in

multiple relationships  between traditional chain
the empirical part of this study through a survey of Algerian
construction industry stakeholders. The model fit of the
conceptual framework is examined using quantitative methods.
The present study utilizes the depicted conceptual framework to
illustrate the interconnection among the variables investigated. The
Independent Variables investigated in this research pertain to
while the

Dependent Variable focuses on sustainable construction. The

traditional supply chain management practices,
objective of this research is to enhance the construction industry
in Algeria, specifically focusing on the implementation of
Sustainable Construction principles in terms of economic, social,
and environmental aspects. The study aims to identify strategies and
practices that promote sustainability within the construction sector,
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considering economic viability, social wellbeing, and environmental
preservation. By addressing these dimensions, the research aims to
contribute to the overall improvement of the construction industry
in Algeria towards a more sustainable future. The emerging proposal
of the knowledge gap led to the formulation of the research
framework as an area of further study. A questionnaire is a tool
for gathering information that describes, compares, or interprets the
knowledge, attitudes, and/or socio-demographic characteristics of a
target audience.

3 Methodology

This research adopts a quantitative methodology, employing a
questionnaire survey to assess the comprehension of sustainable
supply chain management within the construction industry among
key stakeholders in Algiers, the capital city of Algeria. The primary aim
of the survey is to scrutinize the perceptions of respondents concerning
the sustainability practices in the Algerian construction sector. Focusing
specifically on Algiers’ construction landscape, the study targets
individuals holding pivotal roles such as Managers, Supervisors,
Suppliers, Executives, and researchers/academic institutions. This
reflects  the
construction industry in the region through varied perspectives. In

diverse selection significance of enriching the
order to ensure the research’s validity and delineate the research
problem, a preliminary investigation was diligently conducted. The
survey was distributed both online and in hard-copy format, capturing
data from respondents affiliated with organizations and companies
involved in conventional supply chain practices within the Algerian
construction domain. The study’s demographic scope encompasses
contractors and industry experts in Algiers, spanning managerial,
supervisory, and academic roles.

A modified questionnaire survey was used, and experts were
consulted to identify and address any issues with the survey
questions. Pre-testing of the questionnaire involved obtaining
feedback from professionals in the same field. These professionals
were asked to focus on aspects such as wording, comprehension
difficulties, and data collection variables, and to highlight any major
concerns or suggestions. The pre-test was carried out with the
participation of five professional lecturers from the faculties of
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construction management, as well as experienced engineers with
expertise relevant to the study area in the Algiers construction
industry. The feedback obtained from the pre-test was instrumental
in refining the language and format of specific survey questions. A pilot
study was carried out before the precise data collection. In this study, the
questionnaire was distributed to 50 participants of public and private
clients, contractors and consultants, and 46 questionnaires were
returned. There were no changes required to the questionnaire.

The research necessitated a sample size determination involving
350 respondents, following the methodology outlined by Krejcie and
Morgan (1970), and this methodology found support in the work of
Rahi (2017), given the total population size of 4,076 within the Algiers
construction industry. Employing both online and hard-copy formats,
the survey utilized a mixed distribution method to enhance
participation. ~ Ultimately, the final sample totalling
237 participants, adhered to the guidelines set by Krejcie and
Morgan (1970) and was endorsed by Rahi (2017), taking into
careful consideration the size of the population under study. The

size,

survey, targeting stakeholders of construction companies in Algiers,
capital, collected data through the distribution of
350 questionnaires. The participants,
Supervisors, Suppliers, and Executives, were strategically chosen as

Algeria’s
including  Managers,

representatives of key stakeholders in the Algerian construction
industry. Respondents were tasked with rating their evaluations on a
five-point scale, aligning with the categories outlined by Zikmund et al.
(2013) and Ajayi and Oyedele (2018), where 1 indicated “Strongly
Disagree,” 2 indicated “Disagree,” 3 indicated “Neither Agree nor
Disagree,” 4 indicated “Agree,” and 5 indicated “Strongly Agree.”

4 Results and findings
4.1 Respondents rate

Among the 237 questionnaires received from the construction
companies involved in this research. The collected questionnaires
for unusable questionnaires (either blank or partially completed
only) were examined, and 8 of the questionnaires were excluded
from the analysis. With 237 useful returns and questionnaires out of
350, the response rate was 67.7%. The response rate is demonstrated
in Table 1.

4.2 Respondents profile

The frequency distribution and the percentage of respondents are
presented and discussed based on the respondents’ demographic
characteristics. Table 2 demonstrates the survey participants’
characteristics. The analysis unit includes organization. Demographic
information includes position, working experience, Years of working
experience, Designation, and Employment status, as shown in Table 2.

The essence of structures in the social sciences shows a variety of
scales and metrics that can contribute to positive or negative
skewness (Pallant, 2010). Feurer et al. (2015) contended that the
cutoff value between +3 and -3 is still acceptable. As for the kurtosis
values, Alotaibi. (2014) claimed that the acceptable range is from
+3 to —3. Normality can be verified by calculating the skewness and
Kurtosis ratings in SPSS as shown in Table 3.
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4.3 Model assessment

The measurement validity test is applied to the entire first-order
construct that is the subject of their reflective model. Design,
Distribution, Manufacturing, and Purchasing, as well as
and Social,

within the first-order construct.

Environment, Economic, are reflective variables

4.3.1 Convergent validity—factor loading
(outer loading)

Loadings gauge the interchangeability of items within the same
construct, with higher loadings indicating greater consistency
among the items. Hair et al. (2014) proposed a standard
threshold of 0.70 for factor loadings, indicating that loadings
surpassing this criterion demonstrate stronger consistency in
measuring the construct. In line with this criterion, all factor
loadings in the current study were found to be above the
recommended threshold of 0.70, ranging from 0.707 to 0.931, as
shown in Table 4.

4.3.2 Convergent validity—composite reliability

The composite reliability (CR) is a distinct technique for
assessing reliability. To determine whether the build indicators
adequately represent the latent variable, it is recommended that
the CR value exceeds 0.70. In this study, all of the CR values
surpassed the suggested threshold of 0.70, ranging from 0.875 to
0.944, as presented in Table 4.

4.3.3 Convergent validity—average
variance extracted

The average percentage of variance (AVE) is a statistical
measure that quantifies the average amount of variation captured
by the observed variables within a latent construct. A higher AVE
indicates that the latent variable explains a larger proportion of the
variation in its predictors. According to Henseler and Sarstedt.
(2013), the recommended standard value for AVE is above 0.50.
This means that the latent variable should account for more than
half of the variance in its predictors on average. Meeting this
threshold indicates a satisfactory level of explanatory power and
reliability for the construct, as shown in Table 4.

4.3.4 Discriminant validity

Discriminant validity, as determined by empirical criteria,
assesses the distinctiveness of a construct from other
constructs. It examines the associations between measures of
potentially incompatible structures to measure distinct
definitions (Hair et al.,, 2014). It aims to determine how
closely constructs within a product, for example, are related
to each other compared to another construct. Discriminant
validity is confirmed when the square root of the AVE is higher
than the correlation between variables within each pair, as

shown in Table 4.

4.3.5 Coefficient of determination R?

The coefficient of determination known as R?, plays a crucial role
in assessing the structural model in partial Least Squares Structural
Equation Modeling PLS-SEM. It measures the extent to which the
variation in the endogenous variables can be explained by the
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TABLE 1 Respondents rate.
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Response Frequency/Rate Percentage %
Total No. Of distributed questionnaires 350 100.0

Total No. Of unreturned questionnaires 105 30.0

Total No. Of returned questionnaires 245 81.6

Total No. Of rejected questionnaires 8 22

Total No. Of usable questionnaires 237 67.7

TABLE 2 Demographic profile of the questionnaire respondents.

Variable Classification of variables Frequency Percent (%)
Working experience 1-5 years 46 19.4
6-10 years 58 24.5
11-20 years 76 32.1
21 and above 57 24.1
Total 237 100.0
Position in the organization Manager 83 35.0
Suppliers 43 18.1
Supervisor 61 25.7
Executive 50 21.1
Total 237 100.0
Sustainable construction practices experience 1-5 years 89 37.6
6-10 years 97 40.9
11 years and more 38 16.0
Less than 1 year 13 5.5
Total 237 100.0

TABLE 3 Results of Skewness and Kurtosis for normality test.

Construct Mean Std. Deviation Skewness Kurtosis
Statistic Std. Error Statistic Std. Error
Distribution 4.0907 0.78566 -0.797 0.158 0.125 0315
Purchasing 40116 0.96255 -0.997 0.158 0.423 0315
Design 3.9905 0.92182 -0.140 0.158 0.974 0315
Manufacturing 4.0190 0.86245 -0.868 0.158 0.337 0315
Environment 3.9819 0.83461 -0.842 0.158 0.286 0315
Social 3.9603 0.83906 0.776 0.158 0.203 0315
Economic 39717 0.82744 ~0.861 0.158 0.312 0315

exogenous variable(s). The reliability of the structural model relies
on the R* values, which demonstrate the ability of the exogenous
variables to account for the endogenous variables. In this study, all
R? values met Chin’s (1998) criteria, as indicated in Table 5.

Frontiers in Built Environment

4.3.6 The effect size (f?)

The computation of the effect size (f*) involves meticulous
analysis of the observed alterations in R’ a methodology
meticulously delineated by Hair et al. (2017). According to
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TABLE 4 Internal consistency and convergent validity of the measurement model.

Construct Item code Factor loading Cronbach’s alpha Rho-A Composite reliability

Design Desl 0.931 0.902 0.906 0.932 0.774
Des2 0.848
Des3 0.903
Des4 0.834

Distribution Distl 0.772 0.811 0.824 0.875 0.637
Dist2 0.814
Dist3 0.770
Dist4 0.834

Manufacturing Manl 0.908 0.872 0.885 0913 0.727
Man2 0.839
Man3 0.915
Man4 0.736

Purchasing Purl 0.930 0.944 0.944 0.960 0.857
Pur2 0.927
Pur3 0.922
Pur4 0.924

Economic Ecol 0.762 0.927 0.928 0.939 0.605
Eco2 0.734
Eco3 0.804
Eco4 0.796
Eco5 0.785
Eco6 0.757
Eco7 0.781
Eco8 0.816
Eco9 0.772
Ecol0 0.769

Environment Envl 0.805 0.930 0.931 0.941 0.614
Env2 0.836
Env3 0.784
Env4 0.779
Env5 0.788
Env6e 0.805
Env7 0.754
Env8 0.823
Env9 0.753
Env10 0.697

Social Socl 0.707 0.934 0.936 0.944 0.629
Soc2 0.676

(Continued on following page)
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TABLE 4 (Continued) Internal consistency and convergent validity of the measurement model.

Cronbach’s alpha Rho-A

Composite reliability AVE

Construct Item code Factor loading
Soc3 0.841
Soc4 0.845
Soc5 0.760
Soc6 0.813
Soc7 0.796
Soc8 0.833
Soc9 0.755
Socl0 0.883

TABLE 5 R-square of the endogenous latent variables.

Latent construct R square R square adjusted
Eco
Env
sC 0.942 0.942
Soc 0.978 0.977

Table 6, the effect size of DES, DIST, ECO, ENV, MAN, PUR and
SOC on SC were small, large, medium, small, medium, medium and
large. Subsequently, the discourse shifts towards the realm of
predictive relevance, denoting the structural model’s efficacy in
forecasting increased relevance for each indicator of the
endogenous variable. As articulated earlier, the PLS-SEM
approach harmonizes seamlessly with the current investigation
when the cross-validity redundancy value in Table 7 (Q?)
surpasses zero, aligning with the insights provided by Sarstedt
and Cheah, (2019). This strategic integration of methodological
principles ensures a robust and comprehensive analytical framework
within the academic ambit.

4.3.7 Hypotheses testing path coefficient

The final step is testing the structural model involves examining
the study hypotheses by calculating the path coefficients. To
investigate the hypothesized relationships, the method of
bootstrapping was employed. Bootstrapping is particularly useful
in PLS-SEM because it allows for estimating the normality of the
data. Unlike other statistical techniques, PLS-SEM does not rely on
assumptions about the underlying distribution of the data. Instead, it
is distribution-free, which makes nonparametric bootstrapping a
suitable approach for assessing the accuracy of the PLS estimates.

This study’s measuring model was put to the test in accordance
with the SEM literature’s recommendations (Hair et al., 2017). The
results, as predicted by Fornell and Bookstein (1982), meant that all
values were higher off-diagonal. As a result, the discriminant validity
test was able to satisfactorily demonstrate the validity of the
measurements. Figure 2 shows the final exact and true
measurement model created with Smart-PLS Version 3.2.7.

After assessing the measurement model’s reliability and
validity, the structural model is assessed. As proposed by
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TABLE 6 Effect size of the Exogenous Constructs.

Construct 2 Results
DES 0.081 Small Effect
DIST 0.528 Large Effect
ECO 0.223 Medium Effect
ENV 0.100 Small Effect
MAN 0.231 Medium Effect
PUR 0.233 Medium Effect
SC 0.126 Medium Effect
SOC 0.742 Large Effect

Ramayah et al. (2018), Hair et al. (2017), and Hair et al.
(2017), six separate tests were used to assess the inner model
(2019). Lateral collinearity, coefficient of determination (R2),
impact size (f2), predictive relevance (Q2), and direction
coefficient are the various measures.

5 Hypotheses analysis and discussion

The response rate achieved was 67.7%, with 237 complete and
usable survey tools returned by the respondents. Out of the
237 questionnaires received from the construction companies, the
collected questionnaires were carefully examined to identify any
unusable ones. In total, 8 questionnaires were excluded from the
analysis due to being either blank or partially completed. The final
dataset used for analysis included 237 profitable returns and
questionnaires out of the initially distributed 350, resulting in a
response rate of 67.7%. The data from 237 surveys was imported into
SPSS 24, where it was thoroughly reviewed for missing tests.
According to the comprehensive data results, eight questionnaires
had missing responses from the returned questionnaires. Because of
the sensitivity of Smart PLS, addressing missing data before
completing the analysis is crucial. They have data missing for
ring (2-9) items, which was between (2 percent and 10%) but
below the 30% cutoff. Because the missing data values were
discovered to be missing in a completely random manner, the
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TABLE 7 Predictive Relevance Q2/Cross Validity Redundancy.
Total SSO

CSp 3341.000

SSE

1818.873

10.3389/fbuil.2024.1233266

1-SSE/SSO

0.456
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FIGURE 2
Measurement model.
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mean replacement approach was used (Pallant, 2010; Hair
et al., 2017).

In this study, the examination of reflective construct item
loadings revealed that the minimum acceptable threshold for
determining the close-off value is 0.70, as suggested by Hair et al.
(2014). Tt is important to note that both the composite reliability
(CR) and average variance extracted (AVE) should surpass the
recommended thresholds of 0.70 and 0.50, respectively. This is in
line with Fornell and Larcker’s (1981) viewpoint that Cronbach’s
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alpha is a measure of convergent validity. These reliability and
validity criteria serve as benchmarks to ensure the robustness and
consistency of the measurement model in capturing the constructs
under investigation. Hair et al. (2014) corroborate (Considine
et al,2005) stance on CR’s reliability, arguing that, unlike
Cronbach’s alpha, CR has a stronger relation to internal
consistency. The full summary of validity calculation is provided
in Table 4 with the essential values of the thresholds taken
into account.
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TABLE 8 The results of the hypotheses testing for direct relations.

Relationship Std. Error Decision
H1 Des- > SC 0.326 0.022 15.033 0.000 Supported**
H2 Dist- > SC 0.344 0.042 8.249 0.000 Supported**
H3 Man- > SC 0.166 0.058 2.856 0.004 Supported**
H4 Pur- > SC 0.241 0.061 3.975 0.000 Supported**

In line with this, our findings indicate positive relationships
between Des, Dist, and Pur with SC (= 0.319, p < 0.000; 3 = 0.284,
p < 0.000; B =0.104, p < 0.043), providing support for hypotheses
H1, H2, and H4. These results suggest that Des, Dist, and Pur have a
positive impact on SC. However, our study did not find support for
hypothesis H3 (8 = 0.051, p < 0.158), indicating that Dist, Man, and
Pur do not significantly contribute to sustainable development.
Consequently, organizations seeking to enhance their supply
should focus
distribution, and purchasing indicators.

chain on improving design, manufacturing,

The study’s main objective was to investigate the traditional
supply chain management (TSCM) and sustainable construction
(SC) in the Algerian construction industry. Design, manufacturing,
distribution, and purchasing are the four dimensions of traditional
supply chain management (TSCM) used in this analysis. The
that the TSCM dimensions
manufacturing, distribution, and purchasing) explained 95% of
the sustainable construction (R2 = 0.952).

Further, to find out the main objective of this study, four

findings  showed (design,

hypotheses were developed. According to Table 8 the first
hypothesis was developed to examine the significant relationship
between design and sustainable construction (Hypothesis 1). The
result revealed that design relates to the sustainable construction
(B = 0319, t = 14.277, p > 0.000). The second hypothesis was
developed to examine the insignificant relationship between
manufacturing and sustainable construction (Hypothesis 2). The
result indicated that manufacturing relates to the sustainable
construction (f 0.051, t = 1414, p > 0.158). The third
hypothesis stated that there is a significant relationship between

distribution and sustainable construction (Hypothesis 3). The result
also indicated that distribution relates to sustainable construction
(B =0.284, t = 7.361, p > 0.00). The fourth hypothesis states that
there is a significant relationship between purchasing and
sustainable construction (Hypothesis 4). The result also indicated
that purchasing relates to sustainable construction (8 = 0.104, t =
2.028, p > 0.043). Based on the empirical tests conducted in the
previous chapter, it was clear that only three hypotheses (H1, H3,
and H4) from the four dimensions of TSCM showed significant
effects on sustainable construction. On the contrary, only one
dimension (H2) failed to predict sustainable construction.

In addition to consumer pressure, industries are currently under
pressure to implement environmental policies due to government
legislation and global competition. As a result, businesses are
compelled to adopt sustainable practices in order to boost their
environmental rather than economic efficiency. The Sustainable
Supply  Chain (SSCM)
environmentally friendly activities in conventional supply chains.

Management scheme guar antees
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Developing-country industries, such as Algeria’s, are under pressure
from a variety of sources to implement SC in traditional SCM. As a
result, it was shown in this analysis that only one of the four
dimensions of TSCM, manufacturing, is insignificantly linked to
sustainable building.

It eventually becomes economically viable, long-term, and
socially appropriate (Chowdhury et al, 2019). Even though
SSCM alleviates environmental problems by providing economic
benefits to organizations (Chowdhury et al, 2019), the theory of
SSCM is largely ignored in the construction sector when it comes to
waste reduction. According to previous reports, developed countries
have made substantial improvements in SSCM compared to
developing countries. Even though there is an insignificant
relationship between the SSCM and the SC, it has been
discovered to date. Despite the increasing concern about
environmental sustainability, there has been little improvement
in Bangladesh’s construction industry in terms of SSCM practices
(Chowdhury et al,, 2019). According to Testa and Irlado (2010),
there is a connection between implementing SSCM practices and
improving an organization’s credibility and brand image.
Sustainable supply chain management (SSCM) has emerged as an
industry’s antidote to sustainability.

This study employed a comprehensive analysis of existing
literature and survey outcomes to elucidate responses to the
research inquiries and unveil significant findings. The survey
results strongly indicate that TSCM, when integrated with robust
relationships, manifests a positive impact on sustainability.
Consequently, organizations adopting TSCM not only prioritize
financial outcomes but also demonstrate a commitment to cultural
and environmental responsibilities. The preliminary findings
underscore a promising trajectory for future investigations into
the mechanisms and rationales behind organizations fortifying
TSCM  practices edge the
contemporary market. This research, conducted within the

to secure a competitive in
Algerian context, aspires to contribute substantially to the current
body of literature and significantly bolster the construction sector.
The overarching goal is to enhance the industry’s performance,

thereby positively influencing the Algerian economy as a whole.

6 Limitation of the study

This study bears certain limitations that warrant consideration
for future research endeavors. Primarily, the exclusive participation
of respondents from a single country might restrict the
generalizability of findings, given the potential influence of
regulatory environments, national culture, and institutional
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backgrounds on TSCM efficiency. Replicating this study in diverse
geographical contexts could enrich this relatively under-explored
domain, offering fresh insights and augmenting the existing
knowledge base. Incorporating qualitative or multilevel research
designs alongside quantitative analysis, possibly integrating
exploratory techniques like in-depth interviewing, may further
the and depth

investigations in this field. Employing a mixed-method approach,

enhance comprehensiveness of future
which combines quantitative and qualitative methodologies,
remains an unexplored avenue that could strengthen future

studies in this area.

7 Conclusion

Sustainable development has evolved into a multifaceted concept,
extending beyond mere economic stability to encompass environmental
impact, resource utilization, and social implications. This research
underscores sustainable construction as a vehicle for disseminating
environmental principles among workers. The study conducted in
Algeria is poised to enrich existing literature and significantly uplift
the country’s construction sector. By examining the interface between
these domains, this research aimed to offer valuable insights to
researchers and practitioners, potentially advancing both the
construction industry and the Algerian economy.

The study’s primary objective was to deepen understanding
of supply chain management’s significance in construction,
revealing a significant positive relationship  between
independent and dependent variables. It emphasizes the
necessity of integrating Sustainable Supply Chain Management
(SSCM) for construction industry enhancements. Recognizing
the of

improvement, this research yields substantial managerial and

importance sustainable attention for industry
theoretical implications for integrating TSCM toward sustainable
construction practices. This study significantly contributes by
demonstrating how integrating TSCM positively impacts
sustainability in the Algerian construction sector, highlighting
its cultural, environmental, and financial aspects. It underscores
the pivotal role of sustainable supply chain management
integration in advancing construction practices and fostering

economic growth within Algeria.

8 Recommendations

of this
are presented for

Based on the results

recommendations

research, the following

Algerian  construction
industries interested in diminishing their environmental footprint
and improving their sustainable construction.

a) Make certain that top executives support environmental
initiatives. For example, top executives must integrate
environmental issues into the company’s vision and
mission, as well as include the environment in long and
short-term priorities and ensure that agreed-upon practices
are properly enforced and monitored.

b)

Concentrate on management strategies, such as recruiting
staff, to raise employee awareness and knowledge about the
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environment. Rewarding workers through benefits and
compensations should all be included in the recruiting
process, as this would lead to greater loyalty and devotion
to the new culture.
¢) By identifying the principles, standards, initiatives, and laws,
the construction industry must incorporate environmental
concerns into all facets of its operations. Adopting an ISO

14001 will also help you monitor your long-term results.
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