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Abstract

The relationship between the supplier innovation initiative and the green
supply chain adoption has received a great deal of interest from business
managers across the world. The study sought to examine the relationship be-
tween green supply chain adoption, supplier innovation initiative, and perfor-
mance of manufacturing firms in the Accra Metropolis. Methodology: The
study employed a quantitative approach by adopting an exploratory research
design. A structured questionnaire was used to collect data from 20 pre-quali-
fied manufacturing firms in the Accra Metropolis using purposive and simple
random sampling techniques. Multiple linear regression techniques were
used to examine the relationship between green supply chain adoption, sup-
plier innovation initiative, and manufacturing firms’ performance in the Ac-
cra Metropolis. Results: The study found that innovation initiatives and driv-
ers of the green supply chain (external influences) have statistically significant
positive effects on the green supply chain management adoption. Also, it was
found that green supply chain management adoption has a statistically sig-
nificant positive impact on the performance of the manufacturing firms in
the Accra Metropolis. Conclusion: We recommend that manufacturing firms
in Accra Metropolis should continue to introduce a mix of green practices
and green innovation initiatives to achieve GSCM. This is crucial to affirm
the accomplishment of environmental, economic, and social gains and im-
proved performance in the supply chain. Future studies should introduce a
moderating variable such as information technology to ascertain how it inte-
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racts with the other variables in the study.
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1. Introduction

Globally, green concerns have been a challenge for individuals as well as compa-
nies to balance environmental friendliness with profit-making. Many research-
ers, including (Seuring & Miiller, 2008; Koller et al., 2011; Irum et al., 2018) ar-
gued that businesses, especially manufacturing firms, are the major contributors
to environmental decay. Due to the extreme environmental impacts of manu-
facturing processes that often contribute to the degradation of the ozone layer,
global producers were warned about balancing green supply chain practices and
supplier creativity to foster sustainable economic growth (Guang Shi et al., 2012;
Zhu, Sarkis, & Lai, 2019).

Green Supply Chain Practices (GSCP) have been defined in many ways by re-
searchers to be a viable green supply chain management strategy covering the
manufacturing practices of companies, the impact of those activities, and how to
reduce the impact on the natural environment while generating a profit (Guang
Shi et al., 2012). Srivastava (2007) defined green supply chain practices as sets of
actions and programmes conducted by a company to reduce its adverse envi-
ronmental impacts. Guang Shi et al. (2012) believe that credible GSCP would be
one of the best ways for suppliers to respond to intra- and inter-consolidated
management concerns and to raise global environmental consciousness. A con-
sistent practice of GSCP will improve financial performance in many economies
in their attempts to grow green supply chain adoption and supplier innovation
initiatives (Seuring & Miiller, 2008; Koller et al., 2011), reduce emissions, im-
prove market share and sustainability as a means of sustainable growth (Hsu et
al., 2013). While there are varying definitions of GSCP, in essence, GSCP can be
considered as incorporating sustainability thinking into supply chain manage-
ment. This includes the design, procurement, and selection of products, the
manufacturing processes, the distribution by buyers of the finished product, and
the product’s maintenance throughout its useful life.

In modern trends, it is believed that GSCP are an essential significant factor
for manufacturing companies and helps in contributing to environmental friend-
liness in the manufacturing process, supply chain, environmental footprint, and
recycling industries should be a core approach adopted by these businesses. In-
stead of merely responding to specific accidents or evolving environmental reg-
ulations, businesses can foresee or avoid environmental challenges by amending
policies (Aragén-Correa et al., 2008; Horbach & Rammer, 2020). However, Ab-
del-Baset et al. (2019) stated that every organization needs a green supply chain,
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but greening should be a concerted initiative between managers, companies,
greens advocates, and governments worldwide.

To mitigate the adverse consequences of environmental results, several firms,
including manufacturers in developed and least developed countries, have im-
plemented green solutions, practicing green supply chain and supplier innova-
tion in their industries to enhance market efficiency. Latest studies indicate that
environmental problems have been relevant and important for firms to set up
and run (AlGhwayeen & Abdallah, 2018; Dawei et al., 2015; Abeyratne & Mon-
fared, 2016). Many environmental researchers conclude that all businesses, re-
gardless of scale, sector or country, have considered green considerations (Dash
Wu et al., 2019; Vachon, 2007; Vachon & Klassen, 2008).

However, empirical evidence indicates that manufacturing companies are the
most restricted in adopting green supply chain activities. This suggests that the
development of a green supply chain is vital to manufacturing companies’ sus-
tainability (Stevenson & Spring, 2007). The investigation of this topic is espe-
cially important for developing countries. Many of the studies on the relation-
ship between green policies and performance have concentrated on developed
countries; but there were also studies in the mining industry, waste disposal
firms, etc (Seuring & Miiller, 2008; Koller et al., 2011). It is against this backdrop
that this study seeks to explore the relationship between green supply chain
adoption and innovation orientation of manufacturing firms in Ghana.

Besides, studies reviewed revealed that no study in Ghana investigated the re-
lationships between the external influence of green supply chain innovation and
green supply chain adoption and how they ultimately impact the performance of
the manufacturing firms in Accra Metropolis. Therefore, the current study sought
to close the research gap by examining the relationship between external influ-

ence, innovation orientation, and green supply chain adoption.

2. Research Methodology

Data Collection Procedure

This research includes primary and secondary data to assess the relationship in the
study. To achieve the research objectives, the study used a structured question-
naire built-in line with the study’s objectives to collect data primary data from the
manufacturing companies’ respondents within Accra Metropolis. The question-
naire was built based on the literature reviewed for the study. The questionnaires
segmented into four parts; Section A of the questionnaire contains demographic
variables such as annual income, number of workers, etc., type of organization,
and so on. Section B covers questions measuring supplier innovation initiatives.
Section C contains questions measuring green supply chain adoption. Section D
contained equations measuring the performance of manufacturing firms. To en-
sure that the respondents were clear on the questions, content validity was accom-

plished by a pre-testing exercise using 10 respondents from 10 manufacturing
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firms before the actual data collection. Responding to the questions, they called for
some clarifications that might further explain the key survey questions.

Moreover, the questionnaires administered directly to the respondents were
used to allow the researcher to explain the questionnaire to the respondents who
may not understand the questionnaire clearly. This also led to the high rate of
retrieval of questionnaires from respondents. The online platforms used to ad-
minister the questionnaires were used to get in touch with firms whose manag-
ers and respondents were not readily accessible.

For the evaluation exercise, the study selected lists of manufacturing firms in
Accra, Ghana. The study used an explanatory research design to collect informa-
tion on the relationship between innovation orientation and green supply chain
adoption and performance of selected manufacturing firms in Accra Metropolis
(Creswell & Creswell, 2017). This research design is selected because it helps as-
sess the essence of the problem and helps the researcher gain a deeper under-
standing of the problem.

Furthermore, the registered manufacturing firms operating within the Accra
Metropolis constitute the population of the study. The manufacturing compa-
nies’ selection was based on the adoption by the Green Supply Chain Manage-
ment (GSCM). Those identified to participate in the GSCM practices were cho-
sen. The purposive sampling and simple random sampling methods were used
to pick the manufacturing companies to engage in the study (Kumar, 2019). This
sampling methodology was introduced as the organizations that practice GSCM
is the best place to determine problems relevant to environmentally-conscious
practices. This constitutes the sampling frame of the study. Also, the Simple
Random Sampling Method was used to choose the organizations for the sample.
Simple random sampling is a sampling method in which each object in the pop-
ulation has the same chance and probability of being included in the study. In
this case, companies’ preference depends solely on chance or chance (Mugenda
& Mugenda, 2003; Antoni et al., 2019). The analysis then randomly sampled 100
pre-qualified manufacturing companies operating in Accra Metropolis. This strat-
egy was used to pick organizations to give all qualified firms in the Accra Metro-
polis to engage in the research. Formal permission was obtained from the man-
ufacturing firms’ management/owners to research within their organizations.
The objectives of the research were clarified to each study subject and decided to
participate. For the analysis of the study, data collected has been revised to check
for inconsistencies in the responses provided by the respondents. The data was
then encoded in Statistic Product and Service Solutions (SPSS) version 22 for
analysis. Descriptive methods will be used for the development of tables and fre-
quencies. The interaction between independent variables (competitors’ pressure,
government pressure, consumer pressure, supplier pressure, and innovation ori-
entation) and manufacturing companies’ performance as dependent variables. In
total, 100 questionnaires were handled of which 83 were obtained.

However, multiple regressions were used.
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The general model is stated as follows:
However, multiple regressions were used.

The general model is stated as follows:

y=a+B X, +B,X, +B; X5 BBy +¢ (1)

The specified regression model is
GSCA =a+B,EIGI+3,INO+¢ (2)
PMO = a+B,SCMAD +¢ (3)

where GSCA = Green Supply Chain Adoption
PMO = Performance of Manufacturing Organisations;
EIGI = External Influence of Green Innovation
INO = Innovation Orientation;
a = Constant;
€ = error term;

€ = error term.

3. Results

The results of the demographic data analysis revealed that most of the manufac-
turing firms in Accra Metropolis medium-sized, representing 47.0% of the total
respondents. This is followed by large firms forming 31.3% and small firms con-
stituting 21.7% of the respondents. The manufacturing firms were registered as a
sole proprietorship, limited liability company, and partnerships. The highest
proportion of the firms is sole proprietorship businesses (53%), followed by
partnership businesses (31.3%). Only 10.8% of the firms are registered as limited
liability companies. In addition, males constituting 54.2%, were the highest res-
pondents compared to 45.8% females. This finding points out that males domi-
nated the manufacturing industry in the Accra Metropolis. Further, the analysis
outcome revealed that most of the firms that took part in the study were in op-
eration between 1 - 5 years (42.2%). Firms operating for over 10 years formed
21.7%, and businesses that are less than 1 year represented 19.3%. The result also
showed that firms in the age bracket of 6 - 10 years constitute 16.9% of the man-
ufacturing firm respondents. In relation to the respondents’ educational back-
ground, the analysis revealed that most of the undergraduate degree holders
(62.7%) and 19.3% of them hold a diploma. The rest 18.1% hold a master’s de-
gree, meaning all the respondents have formal education and can read appreciate
the subject matter of the study (Table 1).

As evident from Table 2, the external influence of green innovation was ana-
lyzed using mean, standard deviation, and ranking. In assessing the external in-
fluence of green innovation, five (5) variables were tested using seven points Li-
kert Scale. As depicted in Table 3, the respondents agreed to drivers of green
innovation in their firms. The respondents showed that the consumer’s pressure
inspires our business to adopt green technology while producing a product with

a mean value of 6.83. It has also been found that CSO/Media’s environmental
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Table 1. Provides descriptive statistics (demographic information) of the manufacturing
firms and respondents.

Frequency Percent
Small 18 21.7
Business Size Medium 39 47.0
Large 26 313
Sole Proprietorship 44 53.0
Form of Business Limited Liability Company 9 10.8
Partnership 30 36.1
Male 45 54.2
Gender
Female 38 45.8
Less than 1 year 16 19.3
1-5years 35 42.2
Age of Business
6 - 10 years 14 16.9
Over 10 years 18 21.7
Diploma 16 19.3
Educational Level Undergraduate Degree 52 62.7
Master’s degree 15 18.1
N=283
Source: Field data (2020).
Table 2. External influence of green innovation.
Variable Mean  Std. Dev.

Government laws on environmental protection activities that are
stringent and robust and government policy strengthen our 5.88 1.224
corporations’ move towards green innovation

Our business’s drive towards green innovation is motivated by our
rivals introducing new environmental standards that give 5.71 1.581
advantages.

Customer pressure drives our organization to embrace renewable

6.83 7.965
technology when making a commodity.
Our supplier’s refusal to provide resources or provide facilities that
are perceived to affect the environment drives our company’s green 5.80 1.045
innovation.
Environmental pressure CSO/Media drives the green creativity of 611 0.988

our business

Source: Field data (2020).
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Table 3. Innovation orientation.

Variable Mean Std Dev.
Our organisation is introducing new technologies that encourage 557 1262
environmentally sustainable development

Our organisation builds the expertise of staff to inspire them to be 614 0783

green innovation-oriented in their company operations.

Our organisation engages in value creation strategies such as market
segmentation, introducing innovative goods for new markets that are 5.60  1.439
environmentally friendly.

Our business is involved in a green product or service customization 5.67  1.190

Our company uses green engineering in the manufacture of goods 561 1.314

Source: Field data (2020).

demand pushes green innovation (mean = 6.11), government laws on environ-
mental management activities are stringent and rigorous. Government policies
improve the push of their companies towards green innovation (mean = 5.88)
and the reluctance of vendors to supply resources or provide services that are
perceived to be detrimental to the environment. The outcome also showed that
the company’s push for green engineering had been affected by our rivals intro-
ducing new environmental regulations that provide some form of advantage
(mean = 5.71). The results imply that many external influences drive manufac-
turing firms to go towards green innovation in their production activities. Alva-
rez-Milan et al. (2018) government regulations on a change in environmental
practices giving the greatest pressure to businesses as the government can take
the role of both a regulator and the consumer. In addition, companies’ drive to
ensure their global visibility has also been established to depend on companies’
compliance to local and global regulation hence a bad report from the state can
hamper a company’s drive to seek international recognition.

Next part of the analysis dwells on the descriptive statistics of innovation orien-
tation.

With the innovation orientation, the result has shown that the organization
develops staff skills to enable them to be green innovation-oriented in its opera-
tions in the company (mean = 6.14). It was also noticed that the organization is
engaged in green product or service customization (mean = 5.67). As a result,
Accra Metropolis companies are undergoing an innovation orientation. Innova-
tion is essentially a preparation for an enterprise to implement emerging inno-
vations, tools, skills, ideas, and knowledge systems integrated into a company’s
learning process. The result also shows that the organization uses green manu-
facturing in the manufacture of products (mean = 5.61), the company engages in
value generation initiatives such as market segmentation, the introduction of
innovative products for new markets that are environmentally friendly (mean =
5.60) and the company adopts new technology that encourages environmentally
friendly production (mean = 5.57).

The descriptive statistics of green supply chain adoption is depicted in Table
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Per Table 4, the supply chain adoption was assessed from monitoring-based
GSCM and support-based GSCM. The results showed that manufacturing firms
obtain and process information from vendors (mean = 5.53). The company lays
out the supplier assessment requirements for its suppliers (mean = 6.18), and the
company reviews the environmental performance of the incoming products and
those who supply the goods (mean = 5.88). De Giovanni and Vinzi (2012) stated
that GSCM monitoring is usually associated with output controls with clear
performance requirements. This includes collecting and analyzing information
from providers, the development of standards for supplier reviews, and the
evaluation of the environmental efficiency of incoming products and suppliers
that provide those goods.

Concerning the support-based GSCM approach to green supply chain imple-
mentation, firms offer training and training services to suppliers (mean = 6.49),
firms sponsor environmental summits for suppliers to facilitate knowledge and
expertise trading (mean = 5.93) and firms are defined to conduct cooperative
technical research with suppliers to develop new technology (mean = 5.92).

In addition, the estimation results for the manufacturing firms’ performance
over five years, are shown in Table 5. The outcomes showed that the firms had
performed creditably over the period. The sales volume of the forms has in-
creased, the profit has increased, and the firm’s customers are satisfied with the
firms’ products and services. The results further indicated that the business’s free
cash flow had improved; the firms’ market value-added has seen an improve-
ment, and return on investment has increased. Based on the adopted measure-
ment for the firm performance over the five years under review, the firms have

improved their performance.

Table 4. Green supply chain adoption.

Variable Mean  Std Dev.

Monitoring in green supply chain management

Our company undertakes to obtain and process information from

5.53 1.231
manufacturers
Our organization has set the supplier evaluation requirements for our o 0.899
suppliers ' '
Our organization analyses the environmental efficiency of the 5.88 1214
incoming products and the suppliers who supply those goods. ' ’
Green supply chain management based on funding
Our business offers to consult and to train services to vendors. 6.49 0.632
Our organization sponsors sustainability summits for suppliers to

) 5.93 1.276

encourage knowledge and knowledge trading.
Our business undertakes joint applied collaboration with

5.92 0.858

manufacturers to discover different products or methods.

Source: Field data (2020).
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Table 5. Performance of Manufacturing Firms.

Variable Mean Std. Dev.
The volume of revenue has grown. 5.81 1.505
There has been a rise in benefit 6.06 1.162
Customers are pleased with our products/services 5.76 1.340
The free cash flow has improved. 5.86 1.432
Improvement of consumer value-added to the company’s product ~ 5.60 1.456
The return on investment has improved 5.95 1.103

Source: Field data (2020).

4. Discussion

Table 6 contains the pooled regression results of the relationship between green
supply chain adoption, innovation orientation, and manufacturing firms’ per-
formance in the Accra Metropolis using multiple linear regression.

The model’s OLS results establish the relationship between supply chain
adoption, external influence, and innovation orientation. The variables are sta-
tistically significant and exhibit 98.8% for R-Squared, 98.8% for adjusted R-
Squared, and F-probability (0.000). This indicates that the variables in the model
explain 98% of the variations in the dependent variable. However, these results
suggest that other variables could be added to explain the variability in the firms’
supply chain adoption indicators but to focus on the study’s objectives, the study
relies on the variables above for decision making. The researcher suppressed the

constant term to distribute the effect on the regressors.

Innovation Orientation and Performance of Manufacturing Firms

The result showed that innovation orientation has a statistically significant fa-
vorable influence on green supply chain adoption. Thus, a unit increase in in-
novation orientation could cause an 11.7% point increase in green supply chain
adoption. The finding implies that when the firms are engaged in innovative
ways of doing things, they can improve the green supply chain adoption. More-
over, the coefficient of green supply chain innovation’s external influence has a
statistically significant positive relationship with green supply chain adoption.
The result suggests that a percentage increase in green innovation’s external in-
fluence could cause an 87.4% percentage point increase in the supply chain man-
agement adoption. This explains that firms that pay particular attention to the
external influence of green innovation are likely to be involved in supply chain
adoption in their respective industries. The pressures from the government, com-
petitors, influential suppliers could encourage manufacturing firms to adopt green
supply chain management practices.

The relationship between green supply chain adoption and the performance of

manufacturing firms in the Accra Metropolis is discussed in Table 7.
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Table 6. Regression results (Dependent Variable): Green Supply Chain Adoption.

Variable Coefficient  Standard Error  t-value P-value
Innovation Orientation 0.117 0.061 1.920 0.059*
Green Supply Chain Adoption 0.874 0.049 17.940  0.000**
R-Squared 0.988
Adj. R-Squared 0.988
F-Probability 0.000

Source: Field data (2020). **5% significance level; *10% significance level.

Table 7. Regression results (Dependent Variable: Firm Performance).

Variable Coefficient Standard Error t-value P-value
Green Supply Chain Adoption 0.992 0.022 45.96 0.000
R-Squared 0.963
Adj. R-Squared 0.962
F-Probability 0.000

Source: Field data (2020).

Table 7 shows the model’s OLS results of the specified to establish the rela-
tionship between the firms’ green supply chain adoption and performance. The
variables are statistically significant and exhibit 96.3% for R-Squared, 96.2% for
adjusted R-Squared, and F-probability (0.000). This means that the independent
variable in the model explains 96% of the dependent variable variations. The re-
sult showed a statistically significant positive relationship between the green
supply chain adoption and the manufacturing firms’ performance. The results
state that, when green supply chain adoption increased by one percentage point,
the performance of the firms increases by 99.2% points. This signifies that when
manufacturing firms adopt green supply chain management practices, it trans-

lates into improved company performance.

5. Conclusion and Future Directions for Research

The study examined the relationship between green supply chain adoption, sup-
plier innovation initiative, and performance of manufacturing firms in the Accra
Metropolis. Furthermore, from a theoretical point of view, the literature revi-
sion, therefore, introduced theories: altruism and theory of collectivism steward-
ship and applied in the analysis. Several findings are noted as follows. Firstly, the
study showed that customer pressure drives our business to embrace green tech-
nology while making a product. The study found that environmental demand
from CSO/Media drives green innovation by the company, that government
laws on environmental protection activities are stringent and rigorous, and that
government policies enhance their firms’ push for green innovation, and that the

reluctance of suppliers to supply resources or to provide facilities that are thought
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to hurt the environment, drives green innovation by the company. Secondly, the
findings showed that our competitor’s push for green innovation had been mo-
tivated by introducing new environmental regulations that provide some advan-
tages. The external influence has a statistically significant positive relationship
with the green supply chain adoption. The result suggests that a percentage in-
crease in green innovation’s external influence could cause green supply chain
adoption to increase. This explains that firms that pay particular attention to
green innovation drivers are likely to be involved in supply chain management
adoption in their respective industries. Thirdly, the result from our study dem-
onstrated that the companies develop staff expertise to enable them to be green
innovation-oriented in their operations in the company. It was also noticed that
the organization is involved in green product or service customization. The re-
sult also shows that the company uses green innovation in the manufacture of
products. The firms engage in value generation techniques such as market seg-
mentation and innovative products for new and environmentally sustainable
markets. The regression result showed that innovation orientation has a statisti-
cally significant positive influence on green supply chain adoption. The finding
implies that when the firms are engaged in innovative ways of doing things, they
can improve green supply chain adoption.

Furthermore, the analysis showed that manufacturing companies conduct to
obtain and store information from vendors. The company lays out the supplier
assessment requirements for its suppliers, and the company reviews the envi-
ronmental efficiency of the incoming products and the suppliers who supply
those goods. Firms offer training and training services to suppliers. The regres-
sion result showed a statistically significant positive relationship between the
green supply chain adoption and the manufacturing firms’ performance. Thus, a
unit increase in green supply chain adoption could cause the performance of
firms to increase. Finally, the study found a significant positive relationship with
green supply chain adoption. This implies that firms that pay particular atten-
tion to the external influence of green innovation are likely to be involved in
supply chain management adoption in their respective industries. It is also con-
cluded that innovation orientation has a statistically significant positive influ-
ence on green supply chain adoption. The finding indicates that when the firms
are engaged in innovative ways of doing things, there is the possibility of the
firms improving the green supply chain adoption. The study further concluded
that there is a statistically significant positive relationship between green supply
chain adoption and the manufacturing firms’ performance.

Compared with previous studies, this paper has some limitations. The study,
however, only concentrated on a small sample of manufacturing firms in Ghana.
The focus on these firms leaves out other Ghanaian firms (industries) that may
equally be beneficial to the current study. Therefore, the results may not have
strong external validity. The restriction to manufacturing firms in the Accra Me-

tropolis is due to time constraints in conducting the study. Further, this study
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did not attempt to control for other sources of organizational performance. How-
ever, future research could extend the observations on introducing a moderating
variable such as information technology to ascertain how it interacts with the
other variables in the study. The study should be conducted in all the regions of
Ghana.
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