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ABSTRACT

This study examined the impact of internal and external green supply chain practices on en-
vironmental performance among construction firms. The study used the quantitative survey
research design in its methodology. A total of 217 employees were sampled from fifty (50)
construction firms. Structural Equation Modeling was used to analyze the data. The results
showed that green design does not have a significant positive relationship with environmental
performance. However, green design has a positive impact on external green practices name-
ly green purchasing and green construction. Green purchasing and green construction have
direct positive relationships with environmental performance. Green design through external
green practices have a significant positive relationship with environmental performance. The
study found that firm size moderates the relationship between green design, through external
green supply chain practices and environmental performance among construction firms.

1. Introduction

The rapid growth m mdustrialization across the
world has significantly contributed to climate change
due to the depletion of natural resource which has
led to greenhouse gas (GHG) effect [1]. The con-
struction mdustry according to The United Nations
Environment Programme - Sustainable Building
and Climate Inittative (UNEP-SBCI) [2] is a major
contributor to this global challenge as it accounts for
about 30% of the global carbon emissions, 409% gen-
erated of global waste, 309% consumption of global
resources and 25% consumption of water globally.
As the population that live in urban areas is antici-
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pated to reach 66% by 2050, the projected emission
of carbon dioxide alone 1s expected to reach 15.6 bil-
lion metric tons by 2030 [3, 4]. Consequently, unless
immediate measures are taken towards the adoption
of green construction practices and sustainable man-
agement of the supply chains in this industry, the sur-
vival of future generations cannot be guaranteed [2,
5]. Green or sustainable supply chain management
refers to internal environmental management prac-
tices within a company and external environmental

management initiatives with an emphasis on cooper-
ation with all the stakeholders [6].

Green supply chain management (GSCM) prac-
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tices are categorized into two maimn groups which
comprise Internal and external green supply chain
management practices [7]. GSCM is made up of in-
ternal practices which could be designed, planned,
and mmplemented within the firm and external prac-
tices which depend on some cooperation from ex-
ternal parties such as suppliers and customers [7].
Internal green supply chain management practices
include environmental management and eco-design/
green design. External green supply chain practices
include cooperation with customers for the environ-
ment, investment recovery, green purchasing, green
packaging, green construction, green production and
green distribution [7]].

Literature asserts that before external green sup-
ply chain management practices can be successfully
implemented it would require internal green sup-
ply chain management practices to be implemented
first [9]. The mmplementation of green supply chain
management provides several benefits including en-
hancement of corporate image, customer satisfaction
and productivity [10]. Ait-Sidhoum and Serra [1] also
indicated that green supply chain management im-
proves operational efficiency and cost-effectiveness
of firms in addition to improvement of the environ-
ment.

The literature on firm size reveals that larger firms
are more positioned to perform better in terms of
economic and environmental performance than
small firms [2, 9, 12]. This is because large firms are
capable of obtaining abundant innovative resources
and also are more likely to be able to recycle mate-
rials, enhance efficiency in resources, provide green
products and services, and adopt a more environ-
mentally friendly management system than smaller
firms [4, 9]. Researchers thus argue that a firm size
could mfluence the relationship between GSCM
practices and environmental performance.

While studies on green supply chain and perfor-
mance have been largely explored globally [6, 11, 13-
16], in the Ghanaian context, studies on green supply
chain management and performance have received
little attention and the few that have been done have
focused mainly on the mining [17-19], manufacturing
[12] and educational [13] sectors with little consider-
ation to the construction industry and the moderat-
ing effect of firm size. Hsu, Chang, and Luo [14],
argue that the relationship between firms’ size, green
supply chain management and performance n de-
veloping countries 1s still m its infant stage. One of
the few studies in Ghana’s construction was carried
out by Boadu, Essuman and Nuertey [15]. The study
by Boadu et al. [15] assessed the readiness of firms

i the construction industry to adopt and implement
green practices in their supply chains without con-
sideration to how green supply chain management
practices and firm size impacts on the performance
of Ghana’s construction industry. Therefore, in the
quest to fill an existing gap in the literature, this study
seeks to assess the moderating role of firm size on
the relationship between GSCM and environmental
performance in Ghana’s construction industry.

This paper 1s organized nto six different sub-sec-
tions. After the mtroduction, the other sections are
the literature review, methodology, results, discus-
sions and implications as well as conclusions.

2. Theoretical background

2.1 Green Supply Chain Management (GSCM)

GSCM involves the integration of environ-
ment-focused thinking in the management of the
supply chain [16]. According to Carter and Rogers
[17] GSCM refers to systematic coordination of the
business process between an organisation and its sup-
ply chains 1n a strategic manner to achieve the organ-
1sation’s social, environmental, and economic objec-
tives and improve on performance in the long term.
This requires that the supply chain partners apply
themselves to specific criteria and adopt responsible
environmental and social behaviours which enhanc-
es the whole supply chain [7]. In this study, internal
GSCM 1s operationalised using the green design
whiles external GSCM i1s defined by green construc-
tion and green purchasing. The selection of these
GSCM practices for this study is premised on the fact
that the selected GSCM practices have the capacity to
bring about a reduction in the damaging effect of the
organization’s supply chain processes [18-20]. A brief

overview of these practices follows.

2.2 Internal Green Supply chain management
Practices

2.2.1 Green Design

Green designs according to Zaid et al. [19] de-
scribes planned actions introduced at the develop-
ment of products which 1s aimed at reducing the en-
vironmental impact of a product or service right from
the sourcing of raw materials till 1s consumed by the
end-user. Green design 1s therefore perceived as a
very critical stage due to the fact that approved con-
structional designs could have a substantial effect on
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the environment. Zhang et al. [20] assert that as part
of the green designs in the construction industry there
1s a need for a thorough environmental impact assess-
ment of the design to assess any possible effect of the
building on the adjacent flora and fauna of the build-
mg. The consideration of the structure of a building,
thermal characteristics and climate conditions by de-
signers are very important in green design [19, 20]. In
line with this, Zhang et al. [20] opined that such con-
structions (buildings) should be designed to provide
natural light and ventilation i addition to the integra-
tion of technological systems such as solar panels and
wastewater recycling to reduce the consumption of
energy and improve the environmental performance
of the building. Additionally, the right material usage
such as the use of pre-fabricated components reduc-
es waste at sites and decrease the harmful effect of the

construction [21].

2.3 External Green Supply chain management
Practices (EGP)

2.3.1 Green Purchasing (GP)

GP refers to the practice of taking into consid-
eration the environmental effects in the purchasing
processes and decisions making with aim of produc-
g an environmentally friendly product and service
to reduce the harmful effect of the supply chain on
the environment [22]. In line with this Foo et al.
[23] argue that GP sources for materials that possess
harmless components and can be easily recycled
or reused are the preferred sources for purchasing
constructional materials. Suppliers, therefore, play a
very important role in green purchasing. The integra-
tion of the green concept in purchasing thus require
that organisations provide the supplier with design
guideline that takes into consideration environmental
1ssues for green purchased items [24]. Some of the
activities that define green purchasing include regular
audits of suppliers’ environmental management sys-
tem and certifications, second-tier supplier environ-
mental evaluation, effective supplier corporation and
collaboration [7, 33-34]. These activities are meant to
ensure that both suppliers and focal firms conform to
the best green purchasing practices.

2.3.2 Green Construction (GC)

The practice of engaging onsite practices n the
minimization of the negative environmental impact
associated with construction projects 1s termed green
construction (GC). According to Shen and Tam [26]

this practices 1s generally most relevant among main
and sub-contractors. Some of the activities that de-
scribe the green construction practice include plan-
ning of waste management, automation of processes
and wastewater recycling technology implementation
[29, 30]. Other practices that define green construc-
tion practice comprise the practice of the adopting
offsite-prefabrication, highly fuel-efficient machines
and the usage of materials that are very much efhi-
cient in terms of energy consumption and at the same
time very low on hazardous content [29, 31-32].

2.3.3 Environmental Performance (EP)

Environmental performance according to Walls
et al. [28] 1s defined as the outcome of the measure
of the extent to which an organisation strategically
manages the mmpact of its activities on the natural
environment. In another definition, Younis et al.
[29] referred to environmental performance as the
degree to which toxic and hazardous materials are re-
duced, together with the reduction in environmental
accidents, air emission and waste in the working en-
vironment. According to Eltayeb et al. [30] improve
environmental performance in organisations imply
that GSCM practices are positively impacting the
organisation's natural environment. Green et al. [31]
further posits that environmental performance forms
the basis for the organisation's performance and com-
petitive advantage. Several indicators for measuring
environmental performance exist. For instance, ISO
1403:1999 provides EP indicators that are divided
mto management performance indicators (MPI), op-
erational performance indicators (OPI) and environ-
mental condition indicators (ECI) [32].

For this study environmental performance is mea-
sured using the following indicators; reduction in air
and water pollution, reduction in consumption of en-
ergy, unsafe materials transferred impacting soil and
water quality, and compliance with environmental
standards. The justification for selecting these indi-
cators lies 1n their wide usage in the literature [9, 36,

38-401.

2.4 Moderating the Effect of Firm Size

Environmental performance of firms could be
affected by firm size due to the fact that large firms
have more resource and recipients of greater envi-
ronmental compliance pressure from city authorities
compared to firms which are smaller [34-35]. Ac-
cording to Jabbour et al. [33], there are differences in
the approaches used by large and small firms as far as
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green supply chain management is concerned though
larger firms seem to be more committed. Due to the
high initial cost of green supply chain management
practices, it 1s mostly larger firms that tend to adopt
more environmentally friendly management practic-
es as compared to smaller firms [32]. Wang, Zhang
and Goh [24] examined the moderating role of firm
size on the sustainable supply chain management
(SSCM) practices and the sustainable performance
(economic, environmental, and social) of 172 Chi-
nese firms. The findings of the study revealed that
firm size and SSCM practices have significant posi-
tive relationship with environmental and social per-
formance. The results further revealed that the re-
lationship between SSCM practices and economic
performance is moderated by firm size. Additionally,
SSCM internal practices had a significant positive im-
pact on the economic performance of large enterpris-
es, but not so much on the economic performance of
the Small and medium enterprises.

3. Methodology

The study employed a quantitative survey design.
The use of the quantitative survey research design
was appropriate for this study since the researchers
made use of numerical data to test for hypotheses on
the constructs being investigated.

The choice of the quantitative survey design was
to ensure the gathering of data from a larger pool
of constructions firms in the Accra Metropolis and
then analyze the data statistically to achieve the ob-
jectives of the study [34]. According to the database
of the Association of Ghana Industries (AGI), the
number of construction firms in Accra Metropolis 1s
estimated at three hundred (300). Out of the 300
construction firms, a total of fifty (50) construction
firms were randomly selected using contacts from the
AGI directory to get in touch with them. A total of
twelve (12) employees from each of the fifty (50) con-
struction firms were purposefully sampled because
the study had to get respondents who have in-depth
knowledge about green supply chain practices and
environmental issues in construction. In this regard,
a total of six hundred (600) employees from the fifty
(50) construction firms formed the sampling frame
from which the sample size was deduced.

The sample size was chosen based on the Kregcie
and Morgan [35] table for sample size determination.
According to the Kregcie and Morgan [35] table, a
sample size of 234 1s appropriate for a population
of six hundred (600). Out of the 234 questionnaires
administered, a total of 217 was received, giving a re-

sponse rate of 92.7%. Data was gathered within four
(4) months. Questionnaires served as the data collec-
tion instruments.

Environmental performance scale was adopted
from Paulraj [36]. Green design scale was adopted
from Ng et al. [37], green purchasing scale was ad-
opted from Zhu et al. [32] and Zhu et al. [7], green
construction scale was adopted from Shrestha [27];
Chen et al. [38] and Shi et al. [39].

Results from Table 1 shows that majority of re-
spondents were males (60.8%) while females consti-
tuted 39.2%. In term of age, most respondents are
between the ages of 31-35 years (39.29%); 24.9% are
between the ages of 36-40 years; 17.1% are between
25-30 years; 12.9% are between 41-45 years while
5.5% are more than 45 years. Regarding educational
level, majority of respondents are first degree hold-
ers (57.19%); 23.19% have masters/postgraduate degree
while 19.8% have diploma/HND. The result also
showed that majority of respondents have worked in
construction firms for a period of 4-6 years (34.1%);
26.3% have worked in construction firms for more
than 10 years; 24.49 have worked in construction
firms for 7-10 years and 15.2% have worked in con-
struction firms for 1-3 years. Regarding firm size,
29.5 of the respondents were from construction firms
categorized as small (6-29 employees); 42.9% of the
respondents were from construction firms catego-
rized as medium (30-99 employees) and 27.6% were
from construction firms categorized as large (more
than 100 employees).

4, Results

4.1 Preliminary Analysis

A range of preliminary analyses including factor
analyses and imternal consistency were calculated.
As may be seen in Table 2, Cronbach’s alpha coef-
ficient was calculated to assess the internal reliabili-
ty of the scales used 1n the study. All scale recorded
good Cronbach's alpha values exceeded 0.7 affirming
that the scale items were reliable and hence measure
precisely what they were intended to measure [40].
It 1s worth noting however that some of the scale
items were removed before the reliability values were
achieved at the exploratory factor analysis stage. An
Exploratory Factor Analysis (EFA) was conducted
which illustrated a Kaiser-Meyer-Olkin (KMO) sam-
pling adequacy of 0.791 and a corresponding p-value
<.0001 for Bartlett’s Test of Sphericity. The Explor-
atory Factor Analysis (EFA) was necessary because all

International Journal of Industrial Engineering and Management Vol 12 No 3 (2021)



Fianko et al.

167

the scales were developed outside the current context
which has differences in regards to the development
and practice of the green supply chain.

Along with the EFA, a further Confirmatory Fac-
tor Analysis (CFA) was conducted. The CFA showed
goodness of fit for the scale. After performing some
modifications to the model, remarkable fit indices
were achieved: X2 = 673.342, df = 285.314 p = .001,
x2/df = 2.36; RMSEA = .044, RMR =.019, SRMR =
.043, CFI = .977, NFI = .973, GFI = .974. All factor
loadings (regression weights) were statistically signifi-
cant (p <.05).

Pasting the correlation values and the standard-
1ized regression tables from IBM AMOS to the [41]
validity checker in the stats tool package, the fol-
lowing convergent and discriminant validity indices
were observed. The results of the validity check are
presented in table 3. It may be observed that all the
average varlance extracted (AVE) values were above
0.50 and construct rehabilities were also above 0.7.
Accordingly, the AVE values were also greater than

Table 1. Demographic data of respondents

the square of their correlations, hence supporting dis-
criminant validity [40].

Estimating the structural model, common method
bias and multicollinearity tests were first checked be-
fore pursuing other steps in the Structural Equation
Modelling (SEM) process. These checks help pre-
vent the data from misleading a researcher nto false
results. To examine whether any common method
bias (CMB) occurred, all indicators of the variables
used n the model were presented with a common
latent factor. A value of 0.509 was observed by the
latent common factor. Subsequently, this value 1s
squared to have a percentage value of 0.259 = 25.9%
. It 1s doubtful that CMB exists as the value provided
falls below 0.50 or 50% [42].

In addition, each of the variables were evaluated
using the variance inflation factor (VIF) analysis to
determine multicollinearity. Given that no variable
above the critical value of 3.0 [43], it can be inferred
that multi-collinearity has not been violated.

Gender Frequency Percentage (%)
Male 132 60.8
Female 85 39.2

Total 217 100

Age
25-30 years 37 17.1
31-35 years 86 39.6
36-40 years 54 24.9
41-45 years 28 12.9
More than 45 years 12 55

Total 217 100

Educational Level
Diploma/HND 43 19.8
First Degree 124 57.1
Masters/Postgraduate 50 23.1

Total 217 100

Tenure
1-3 years 33 15.2
4-6 years 74 341
7-10 years 53 24.4
More than 10 years 57 26.3

Total 217 100

Firm Size
6-29 employees (Small) 64 29.5
30-99 employees (Medium) 93 429
More than 100 employees (Large) 60 27.6

Total 217 100

Source: Field Data, 2021
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Table 2. Demographic data of respondents

Variable Sub variable  Source Scale Items

Factor  Cronbach’s
Loading Alpha

Internal Green

Practices
Green Design GD4 - Our firm provides waste water recycling 0.698  0.778
GD6 - Our firm makes consideration for energy efficient  0.616
lighting system
GD8 - Our firm makes consideration for materials with ~ 0.824
high recycled content and low embodied energy
Ng et al. GD10 - Our firm makes provision for the use of prefabri-  0.663
(2012) cated components
External 0.911
Green
Practices
Green GP3 - Suppliers take back their packaging 0.784 0.910
Purchasing
GP4 - Our products are eco-labeled 0.776
GP8 - Purchases are made from suppliers who are com-  0.874
pliant with legislation on the environment.
GP10 - Environmental or safety information of product ~ 0.773
content using green seals and indicators of relative
environmental impact are disclosed.
Zhu et al. GP11 - Suppliers are audited to evaluate compliance with  0.812
(2007) and environmental requirements.
Zhu et al.,
(2013)
Green GC3 - We use materials with high recycled contentand ~ 0.700  0.701
Construction low embodied energy.
GC6 - Automation is used for onsite construction 0.472
activities.
Shrestha GC7 - Fuel efficient equipment/machinery are used at 0.801
(2016); Chen  project/ site.
et al. (2010);
Shi et al.
(2013)
Environmental
Performance
ENP2 - Greenhouse gas emissions have decreased 0.706 0.886
ENP3 - Water consumption has decreased 0.798
ENP4 - Energy consumption has decreased. 0.806
ENP5 - Landfill waste has decreased 0.895
Paulraj (2011)  ENP7 - Hazardous material use has decreased 0.703
Table 3. Validity Statistics
CR AVE MSV MaxR (H)  ENP GD EGP
Environmental Performance (ENP) 0.888 0.616 0.584 0.906 0.785
Green Design (GD) 0.796 0.696 0.569 0.817 0.620 0.834
External Environmental Practices (EGP) 0.986 0.972 0.769 0.953 0.664 0.777 0.986

CR - Construct Reliability; AVE - Average Variance Extracted; MSV - Maximum Shared Variance
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4.2 Results of Structural Equation Modelling

After the above tests, the structural equation
model was estimated testing the hypothesized rela-
tionships in the conceptual framework (Figure 1).
The structural model affirmed goodness of fit: X2 =
753.296, df = 375.446 p = .001, x2/df = 2.006; RM-
SEA =.032, RMR =.019, SRMR = .053, CFI = .984,
NFI = .976, GFI = .969 and shows support for some
of the hypothesized relationships as outlined in Ta-
ble 4.

The results from the structural equation model,
as shown i Table 4 and Table 5 illustrate support
for the three hypotheses out of the first four. The
results indicate that green design does not signifi-
cantly improve the environmental performance of a

49 292 64
GC3 Gcs | | GC7
70

4780

firm (Green Design » Environmental Performance;
B = 0.22). However, green design has an impact on
other green practices that are external to the firm
m this case, green purchasing and green construc-
tion (Green Design > External green practices; 3 =
0.88***). Importantly, external green practices such
as green purchasing and green construction have pos-
itive impacts on environmental performance (Exter-
nal green practices > Environmental Performance; 8
=0.57"""). Here, it may be noted that both green de-
sign and external practices have a conflicting impact
on environmental performance. Since green design
did not solely lead to environmental performance, it
was relevant to assess whether the green design could
have a significant effect on environmental perfor-
mance through external green practices.
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Figure 1. Structural model
Table 4. Direct effects
Hypothesis Path Standardized Path ~ T-value p R2
Coefficient 8
H1 GD > ENP 0.218 1.515 0.13 0.77
H2 GD > EGP 0.877 10.888 ik 0.77
H3 EGP > ENP 0.573 3.904 ik 0.77
*5 b < 0.000
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4.3 Mediation Analysis

Hypotheses H4 was tested through mediation
analyses. Table 5 shows the mediation effect for ex-
ternal green practices.

The indirect effect of external green practices
through green design on environmental performance
(Green Design » External Green Practices > Envi-
ronmental Performance; = 0.503, p = 0.001) was
found to be significant. The bootstrapped two-tailed
significant showed a p-value of 0.001. Hence, hy-
pothesis H4 was supported. The mediation 1s a full
mediation in that the independent variable (green
design) does not significantly lead to the dependent
variable (environmental performance) but through
the mediator (external green practices). In pursuant
to the above discussions, green design will only have
effect on environmental performance where there
exist external green practices such as green purchas-
ing and green construction.

4.4 Multi-group Moderation Analysis

Multi-group moderation test was conducted using
the full model to assess the difference in the rela-
tionships between small firms and large firms. The
number of employees was used to assess the size of
the firm. The binary method in IBM SPSS Statis-
tic was used to categorise the variable into small and
large firms [40] to enable ease of application in IBM
AMOS. To test the categorical moderation hypothe-
ses, following Joshi and Yadav [41] a structural model
with the categories of firm size (small and large) was
applied. The model comparison section was checked
and the chi square difference was confirmed after a
chi square difference test was conducted 1n the stats
tool pack excel sheet. The results of the structural
model are summarized in the hypotheses summary
Table 6 below. Since the hypothesis was to assess the
difference in the relationship between green design
and environmental performance, both the direct and
indirect effects were analysed (representing hypothe-

Table 5. Mediation of External Green Practices

sis ba and 5b respectively).

Hypothesis Path Standardized Path P value R2
Coefficient

H4 GD > EGP > ENP 0.503 * 0.77

*#p <0.0071

Table 6. Multi group moderation analysis of direct and indirect effects based on firm size

Hypothesis Path Category of firm  Standardized T-value p R2
Path Coefficient
B
H5a Direct Effect Small Firm 0.019 0.04 0.97 0.66
(GD > ENP)
Large Firm 0.322 1.87 0.06 0.52
H5b Indirect Effect ~ Small Firm 0.223 - ik 0.66
(GD > EGP >
ENP)
Large Firm 0.363 - e 0.52
Model fit indices X2 305.356
df 135.725
sq/df 2.250
p 0.000
GFI 0.975
CFI 0.991
RMSEA 0.039
PCLOSE 0.012
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The results in Table 6 indicate that in both cases,
the green design does not significantly lead to envi-
ronmental performance (= 0.019 and B= 0.322) for
small firms and large firms respectively. This result
renders Hba unsupported because, even though
there are differences in the regression weights, the
relationships are insignificant.

For the idirect effects, however, the hypothesis
(H5b) was supported (= 0.223*** and = 0.363" **
for small firms and large firms respectively). It was
found that the effect of green design on environmen-
tal performance through external green practices was
higher for the larger firms than for the smaller firms.

5. Discussion and Conclusion

The study examined internal and external green
supply chain practices and their impact on environ-
mental performance in the construction industry in
Ghana. The study also examined the moderating
role of firm size on the relationship between green
supply chain practices and environmental perfor-
mance. The study found that there is no significant
relationship between internal green supply chain
(green design) and environmental performance
among Ghanaian construction firms. This finding
was 1n contrast with a study conducted by Balasubra-
manian and Shukla [44] which found that a signifi-
cant positive relationship exists between green design
and environmental performance. The findings on
green design and its impact on environmental per-
formance was also in contrast with a study by Younis,
Sundarakani and Vel [29] who found a significant
positive relationship between green design and en-
vironmental performance. However, the findings on
green design and environmental performance in the
Ghanaian construction industry was consistent with a
study conducted by Epoh and Mafini [45] who also
found that no significant relationship exists between
green design and environmental performance.

On external green supply chain practices, the
study found that green construction and green pur-
chasing have significant positive relationships with
environmental performance in the Ghanaian con-
struction industry. This finding was consistent with
previous studies which also establishes that green
purchasing and green construction have significant
positive relationships with environmental perfor-
mance [29, 44, 46].

This study makes important contributions to re-
search on green supply chain practices and its impact
on environmental performance. This 1s because, al-

though previous studies have only focused their at-
tention on the direct effects of green supply chain
practices on environmental performance, this study
went further to analyze the indirect effects among n-
ternal and external green supply chain practices, firm
size and environmental performance. The findings
of the study indicate that construction firms i Ghana
cannot achieve environmental performance by ap-
plying only green design which is an indicator of in-
ternal green supply chain. Rather, construction firms
can achieve environmental performance when green
design 1s linked to external green supply chain prac-
tices such as green purchasing and green construc-
tion. This implication corroborates with literature
that asserts that before external green supply chain
management practices can be successfully imple-
mented it would require internal green supply chain
management practices to be implemented first [33].

The study examine the moderating impact of
firm size on the relationship between internal and
external green supply chains and environmental per-
formance among Ghanaian construction firms. The
study found that internal green supply chain cannot
mdependently enhance environmental performance
unless it 1s connected to external green supply chain
practices. The study also found that firm size does
not moderate the direct relationship between internal
green supply chain and environmental performance.
Rather, firm size moderates the relationship between
mternal green supply chain practices through exter-
nal green supply chain practices in order to enhance
environmental performance among Ghanaian con-
struction firms. The study contributes to academic
novelty as it established both the direct and mdirect
effects among the constructs of the study using struc-
tural equation modelling as most previous studies
have only assessed the unilateral relationships be-
tween green supply chain practices and environmen-
tal performance without paying attention to multiple
relationships and moderation effects.

The mmplication to management of construction
firms, 1s that, in their efforts to achieve environmen-
tal performance, there 1s the need to integrate inter-
nal green supply chain practices such as green de-
sign with external green supply chain practices such
as green purchasing and green construction. The
study’s findings further imply that the size of the firm,
either small or large does not enhance the achieve-
ment of environmental performance with the appli-
cation of mternal green supply chain practices (green
design) alone. Rather, the achievement of environ-
mental performance through the application of green

International Journal of Industrial Engineering and Management Vol 12 No 3 (2021)



172

Fianko et al.

supply chain practices 1s determined by the integra-
tion of green design with other external green supply
chain practices such as green purchasing and green
construction. The study’s finding also conforms to
the literature on firm size which stipulates that larger
firms, rather than smaller firms are more positioned
to perform better in terms of economic and environ-
mental performance with the application of internal
and external green supply chains [24]. Based on the
findings and their related implications, the study rec-
ommends the need for construction firms to adopt
and implement green supply chain practices by en-
suring integration of both internal and external green
supply chain practices in order to achieve environ-
mental performance.
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