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Abstract

This study was on green manufacturing effect on green marketing and environmental
sustainability of states in South-South and South-East geo-political zones of Nigeria. The main
objective of the study was to examine the effect of green manufacturing on green marketing
and environmental sustainability of states in South-South and South East geo political zones of
Nigeria. Cross sectional survey research design was used for the study. The population of the
study was 5001 registered companies in these states. The sample size was 370. Simple random
technique was used to avoid bias in the selection of the companies while judgemental sampling
technique was used based on experience to avoid non -functional companies. Primary data were
obtained from the respondents. Multiple regression statistical tool was used to test the stated
research hypotheses. The findings of the study were that green design or design for the
environment with t-value of 12.900 and life cycle analysis with t- value of 2.88 have significant
effect on green marketing and environmental sustainability of the states South-South and South
East geo political zones of Nigeria. The study recommended that companies should adhere to
declared environmental protection plan or policy as to ensure environmental sustainability and
relevant government regulatory should sanction defaulting companies that do not keep to their
environmental sustainability promises, companies can invest in modern sources of energy
supply such as wind power and other renewable energy means as to reduce conventional energy
consumption that results in toxic emission of hazardous substances to the environment. Also,
companies should cultivate or imbibe the culture of recycling and reuse materials as inputs for
manufacturing as to effectively manage life cycles of products to reduce waste.

Keywords: Green Manufacturing, Green Marketing, Environmental Sustainability, Green Design,
Life Cycle Analysis.

Introduction
Global environmental crisis is one of the undeniable challenges the world is experiencing.

Environmental crisis has reached the magnitude that the consequences constitute,
dangerous threats to both human and ecological survival. Anijah- Obi (2006) asserts that
environmental problems have attained crisis level and have caused negative effects on the
survival and existence of man, animals and the vegetation which is a serious trade off to
sustainability of the environment. The sustainability of the environment is a sine quo non
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to the survival of mankind and other living things. It is a researched truth that the

environment can exist without man but mankind cannot survive without the environment.
Understanding the prospects of development couple with prudent control and utilization of
environmental resources could serve as a check to the disturbing environmental trends that
presently constitute danger not only to the world’s survival but its sustainability. Bisong
(2024) and Pellow (2018) are of the view that environmental justice which is the
examination of who profits from the environment against who pays for the losses cannot
be overemphasized. It focuses on the promotion of fairness and equity on environmental
advantages and costs. Richards (2023), Tutu and Anfu (2019) remark that manufacturing
methods are worsening global energy, wastewater, gas and residue crisis. Therefore, the
reconsideration of manufacturing practices such as green manufacturing which is less
harmful to the environment as it contributes critically to reduction of carbon footprint in
the atmosphere. This approach equally contributes positively to the wellbeing of mankind
and the society at large. According to Ballatos and Basaly (2005) green manufacturing is
environmental conscious manufacturing approach that is environmental friendly, which is
a deliberate and efficient manufacturing attempt that is focus on the production of goods
and services with the aim to achieve a cleaner and safer environment to achieve green
engineering objectives. Haleem et al. (2023) posit that green manufacturing practices
efficiently utilize resources to guarantee environmental friendliness throughout the life
cycle of products. Collaboratively, Gyamifi et al. (2022); Tufu and Anfu (2019) state that
green manufacturing approach takes into consideration the usage and consumption of
material resources in the production process and their consequences in the environment.
Green manufacturing reduces electricity consumption or usage to curb greenhouse gases
emission to the atmosphere as one of the hazardous contributors to global warming
resulting to climate change and environmental degradation (Dantas et al, 2023). Climate
change exposes people, societies, economic sectors and ecosystems to risk of survival and
extinction (Osinowo, 2021). Green manufacturing approaches demand that companies
should demonstrate commitment to improving manufacturing operational methods while
also following the various environmental, social and governance standards. Green
manufacturing promotes sustainable development of human society and circular economy
mode in modern manufacturing industries, of course an approach that leads to the
sustainability of the environment.

Jan et al. (2021) and Juma et al. (2021) highlight that environmental sustainability practices
of manufacturing companies are very necessary for the continuous survival of the
environment in which companies operate. Sustainability involves the frugal generation and
management of environmental wealth and making provision for generations ahead. This
will enhance checks and balances in the environment to promote the wellbeing or standard
of living of the people. Of course, the outcome will be favourable preservation of the
environment. Kariuki and Jemaiyo (2025) submit that sustainability of the environment is
very important that it has to be listed in vision 2030 agenda for the promotion of sustainable
production and assumption of Sustainable Development Goals.
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On the other hand, green marketing is the creation and promotion of products (goods and

services) that are perceived to be valuable for actual environmental sustainability. Green
marketing involves highlighting the reduction of emission linked to the manufacturing
processes of product(s). Green marketing is product oriented focusing on the usage of
green products orientation that deals with natural materials which are recyclable, reusable
and biodegradable for product packaging, product campaign or green communication and
many others (Darekar et al., 2023). Green manufacturing in this study focuses on the design
for the environment and product lifecycle design as the affect green marketing.

The choice of selected states in South- South and South East Zones is based on the high
level of manufacturing activities for the production of goods and services for commercial
and tourism activities in these states. Environmental scientists have warned that
manufacturing companies during the process of production of products, discharge both
organic and inorganic chemical substances to the environment. Ismanto et al, (2023) and
Jan et al. (2023) remark that these chemical substances are hazardous waste that are
released into the water, air and land in the forms of acids, toxic and poisonous minerals
resulting to negative consequences in the environment. The effect of these pollutants are;
rendering water unfit for domestic consumption, irrigation purposes and contamination of
foods with outcome of health complications for animals and human beings. Hence,
manufacturing companies play an essential role for the continuous survival of people,
animals and plants in the environment which they operate.

Statement of the problem

Modern technological advancement has heightened rapid production processes of goods
and services that have resulted in increased propensity for consumption of goods especially
fast moving consumer goods with high usage of energy emitting greenhouse gases to the
atmosphere. Dantus et al. (2023) report that manufacturing processes results in high energy
requirement which lead to increased green gas emission causing damage not only to the
environment but also institute obstacles to ecological sustainability and enormous health
risk to humanity. Inter-governmental panel of climate change (IPCC), (2021) emphasises
that manufacturing processes have increased anthropogenic greenhouse emissions, which
has resulted in atmospheric concentration of carbon dioxide, methane among others with
dangerous consequences that has led to atmospheric warming, pollution of air, water and
land.

The present dominance of many manufacturing companies’ usage of non- renewable
energy resources in the production of goods and services has created tremendous problems
of polluting the air, land and water. Again, modern technological methods of energy supply
of power through electricity, combustion engines and others, in the practice of agriculture,
production of goods and services construction sites, military operations and information
technology have escalated and exerted far —reaching consequences on the environment
that are obvious. Uka, (2005) comments that the increased consumption of non-renewable
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resources results in energy crisis This development is far from the modern designed

framework that could serve as a strategic guide for green economy transformation in
Nigeria (Bisong, & Okon, 2018). Thus, the non-consideration of renewable materials for
production lacks compatibility with the sustainability of the environment. In addition, there
exist few studies on green manufacturing such as Manish and Soren (2013), Oyebode (2021)
and Otegbulu (2011) which implies that there is scarcity of literature on green
manufacturing practices in Nigeria. Hence, there exit a gap in literature that this study seeks
to address. Thus, the study on green manufacturing effect on green marketing practices
and environmental sustainability in Nigeria.

Obijectives of the study
The main objective of this study is to examine green manufacturing effect on green
marketing and environmental sustainability of South- South and South East states of
Nigeria. The specific objectives are; to,
i. determine the effect of design for the environment on green marketing practices
and environmental sustainability of South- South and South East states of Nigeria,
ii. examine the effect of life cycle design on green marketing and environmental
sustainability of South- South and South East states of Nigeria.

Literature Review
Theoretical framework

Value-belief-norm theory is used to anchor the study. This theory was the work of P. C.
Stern and his associates in 1999. This theory is a combination of value concept of
psychology, the activation theory of models and the new environmental conceptual theory.
The theory states that the establishment of ecological practices describes the relationship
between values, beliefs and norms. The theory explains how human values can influence
and affect human behaviour in the environment. Environmentalists content that
connection among values, behavioural acts, beliefs and social norms act as agents by which
effects are produced. These guiding principles or values portray the path for any behaviour
based on desired transitional goal which may be of relative importance (Dantus, et al, 2023).
This theory can be used to provide adequate understanding of consumers’ markets and
manufacturers’ pro-environmental behaviour and concern particularly in relations to
environmental protection, safety and preservation.

Green manufacturing

Globally, manufacturing industries have been identified among the major drivers of any
country’s path to industrialization and development. Jan et al. (2023); Akuoko and Bour
(2013) mention that manufacturing is one of the primary agents of industrialization and
contributes to a nation’ developmental strives. Kenton (2020) mentions that although
companies are required by law to adhere to their Environmental Protection Plan to ensure
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that their operational activities are environmentally sustainable, however, many of these

companies violate the law by not acceding to the declared policies.

This development has resulted to high demand in different parts of the world by various
international bodies on the need for companies to operate within the globally accepted and
approved guidelines on the adoption of best environmental sustainability practices (Fahad
et al., 2022). Hence the emergence of ‘Green manufacturing’ which refers to an orderly
procedural definition of manufacturing process for various measures of efficient material
conversion and the extent to which these materials may be effectively reused (Billatos &
Basally, 2005). Green manufacturing is a demonstration of modern manufacturing methods
of companies that consider the nature and usage of materials, the manufacturing process
and their consequences on the environment in the production process (Gyamifi et al.; Tutu
& Aufu, 2022). Green manufacturing process deals with the conversion of renewable
materials to finished goods for beneficial reasons that are of great advantage to the
environment.

Green manufacturing methods are processes that seek to prevent or reduce pollution in the
environment through reduction of energy utilization, raw or natural materials, solid waste,
reusing products and recycling water. Goyal et al. (2022) remark that the concern of green
manufacturing method is applicable not only to tangible products but a generic term that
comprised all manufacturing processes and the complete system which include practices
that rely on the cultures that seek to reduce, reuse, recycle, recover, redesign and
remanufacture. D'Angelo et al. (2022) posit that companies that are engaged in the
production of goods are directing their efforts toward green manufacturing practice
adoption for the purpose of been environmental friendly which will result in benefiting the
society generally. Again, contributes to improving the brand image and reputation of the
company in the market as well as attracting green consumers to appreciate, prefer or
patronize products of company for being environmentally responsible. This will eventually
enhanced the company’s environmental, operational, social, economic and marketing
performance.

Manish and Soren (2013) posit that green manufacturing is an economised manufacturing
process that tend to exploit all available resources leaving behind reusable waste and thus
relieving the concept of environmental sustainability through green marketing products
and consumers. Green manufacturing reduce the pressure on the environment caused by
the growth of industrial production by conventional manufacturing methods. Spence
(2021) remarks that the whole process of green manufacturing from materials sourcing,
production delivery and recycling emphasises renewable power sources for environmental
friendly manufacturing techniques as best practices and ensuring maximum efficiency in
the usage of materials and energy.

Mutiskiwa and Marumbwa (2013) state that green manufacturing considers the after use
stage of a product in the environmental context and adoption of appropriate production
strategy. Also, gives significant information or eco-labelling that can influence consumer
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shopping and consumption habit as green manufacturing involves the use of appropriate

technology and organic materials for the production of goods (Liu & Pang, 2017). Green
manufacturing leads to eco-packaging with multiple objectives that are advantageous to
the consumer’s safety and health as well as the society throughout the product life cycle.
Economic viability and market efficiency are also of important concern (Kariuki & Jemaiyo,
2025). Green manufacturing approach demands that companies should demonstrate their
commitment to improving their operations while also giving consideration to
environmental, social and governance (ESG)(Darekar et al., 2023).

Green manufacturing is the bedrock of green marketing and the sustainability of the
environment as it fosters new ideas of production by reusing, recycling, waste reduction
and less energy consumption. This approach promotes the consumption of green goods,
through green communication or eco-friendly labelling and safequarding the earth’s
resources (Sangwan & Vyes, 2020).

Green marketing concept

Green marketing is a philosophy of developing, practicing and communicating business
operations that focus on environmental mission which leads to improved corporate
reputation and market performance of organizations. Of course, it has become a pivotal
force in moderating and restructuring of marketing strategies (Lu et al. 2013). However, the
philosophy of green marketing started by W. Lazer in 1969 as a social dimension of
marketing that deals with the limited availability of environmental resources, the
environmental impact of conventional marketing and greening the various aspects of
traditional marketing (Kotler & Armstrong, 2013).

Darekar et al (2023) report that green marketing is the practice of promoting products that
are sustainable and environmental friendly. Tripathi (2014) records that green marketing is
environmental marketing that comprised activities designed to generate and provide
changes in order to satisfy human needs and expectations with minimal negative impact on
the natural environment. Kotler and Armstrong (2013) view green marketing as marketing
that meets the current needs of consumers and businesses while maintaining and
improving the ability of future generation to meet their needs. Al-hamed et al. (2021) state
that green marketing is a consistent marketing process that is characterised by the
company'’s push to configure, advance, decide the value, appropriate and advance the
product as far as ecological security measures. It is currently views a part of a wider trend
towards socially and environmentally friendly business practices and depicts activities that
are intended to create and empower any trade that is planned to satisfy human needs or
wants with friendly consequences.

Darekar et al (2023) content that companies that practice green marketing benefit from
increased customer loyalty and positive brand reputation while helping to protect the
plants and contribute to a more sustainable future. The authors mentions that green
marketing is important in the following ways: namely,
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e Green marketing raises the awareness of environmental issues and motivate

consumers to make sustainable choices

e Green marketing assists to distinguish companies that carry out environmental
friendly practices from competitors that are not environmental friendly.

e [t can also enable companies to promote products and practices with lower carbon
footprint or recycled materials.

e Green marketing practices assist companies that are viewed as environmentally
responsible to have increased customer loyalty and positive brand reputation.

e Green marketing communication campaign (green communication) enables
companies that are environmental friendly contribute to positive change and a
more sustainable future.

Environmental sustainability

Gilaspy (2010) in Anucha et al (2018) defines environmental sustainability as the deliberate
and responsible interaction with the environment to avoid depletion or degradation of
natural resources and allow for long-term environmental quality and safety. Environmental
sustainability is strictly against greed by satisfying today needs and wasting or destroying
resources of the environment against future generations. Goncalves (2013) mentions that
environmental sustainability requires the present generation to embark on activities to
meet their daily needs and at the same time preserving the environment for future
generation to meet their needs adequately.

Barber (2010) reports that the protection of the environment from depletion and pollution
is the core product of environmental sustainability that lands, atmosphere and waters must
be protected and preserve by the current generation so that forth coming generations will
have earth’s resources to use and meet their daily needs adequately. Leal-Filho (2011)
mentions that environmental sustainability is a holistic approach for human development
which establish a state of balance between environmental protection and socio-economic
progression for better quality of life to satisfy environmental, social and economic needs for
both current and future generations. This brings the environment to an equilibrium position
by integrating the concept into practice.

Wersing et al (2020) posit that environmental sustainability is the perception that the future
should be improved and healthier than the present. This implies that companies should not
only focus on economic factors but should include and as well give attention to
environmental, social and governance concern in the present decade (Camiller, 2020).

Design for environment (DFE)

Design for the environment is generating immense interest in recent times among
manufacturing methods. This is also known as eco-design or green product design. This is
the theory and practice of reversing decades of neglect, regarding environmental
responsibility of designers and manufacturers. Green design for the environment requires
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useful tools for the conversion and the reuse of scarce natural resources in a way that the

earth planet can be preserved for the future generations (Billatos & Basally, 2005). Buzuku
and Kassi (2019) in Onyeka-lheme et al. (2024) justify that eco-design is a relevant element
in sustainable development because it integrates aspects of the environment into the
design of the product to cut down the hazardous impact on the environment through the
product process design and product life cycle as to reduce waste, mitigate air, land and
water pollution as well as to reduce health risks to man, animals and plants.

Design for the environment is important because the success or downfall of a product is
most cases linked to the design and imagery (Petit et al, 2018). The design for the product
and manufacturing approach is necessary right from the inception of the product.
Nagarajan (2011) posits that the choice of a suitable technology for manufacturing calls for
proper identification of appropriate technology. This is appropriate because the life cycle
and the nature of packaging of the product can be determined from the inception of the
production process. Onyeka-lheme et al. (2024) content that green design or design for the
environment seeks for material properties that are desirable to reduce waste in the
environment. Green manufacturing starts with the design followed by the procurement,
manufacturing, packaging and distribution, consumption and reverse logistics. Again,
green design involves the reuse and recycling of materials instead of virgin raw materials.
Another factor is the cost of materials and energy to be incurred in the production process.
Billatus and Basally (2005) state that acquisition of product with high quality but at minimal
cost is an objective concern and focus in product design and design for maintainability.
Eneizan et al. (2020) mention that the cost of energy is another important factor in green
design. The cost of energy is increasing regularly due to global energy crises Hence, the
success of any business lies on the supply of energy as products are priced based on the
amount of energy invested during manufacturing or production. Green design advocates
for alternative clean sources of energy such as coal, sun and wind.

Dantas et al. (2023) answer that one of the means to sustain the environment is for green
design or for manufacturers to use components and manufacturing processes that will
lessen the energy requirements for production as to have less harmful effect on the
environment such as emission of greenhouse gases or carbon foot print to the air. Green
design typically advocates materials for manufacturing that can be reused and recycled.
Hence, sustainable manufacturing focuses on minimizing energy consumption and
reduction of greenhouse gas emission to the atmosphere.

Green design has assisted energy intensive companies to implement lean process to
minimize waste and enhance energy efficiency as to reduce industrial carbon emission to
the atmosphere. Green design is intended to develop more environmental green products.
Thus, design for environment or green design is aimed at reducing energy consumption,
operation and maintenance cost, reduced factory related hazards, increase productivity
and comfort for employees, reduce waste and pollution (Olegbulu, 2011).
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Life cycle design analysis

Lifecycle analysis is the study of the total cost of acquiring operating and maintaining a
product over its entire life. The lifecycle of a product is directly related to the quality of
materials and the design processing method that is utilised (Billatus & Basally, 2005) Zeng
et al. (2020) submit that green manufacturing considers the lifecycle of a product by
determining the nature of materials to be used in the manufacturing of the product. Thus,
life cycle design of products with recyclable and biodegradable materials assist to minimize
the effect of waste in the environment.

Escursel (2021) opines that the determination of the lifecycle of the product design starts
with the nature, quantity and quality of materials to be used in the production process right
from the design stage of the manufacturing process. Thus, it is imperative to adopt
manufacturing process that will enhance environmental sustainability and pointedly with
materials that can be easily reused or decomposed. It is important to note that consumers’
purchasing and consumption pattern can determine the level that manufacturing
companies will produce goods and services in the market (Escursel, 2021)..

Kariuki and Jemaiyo (2025) argue that producing products that can easily be disposed
require usage of biodegradable materials. Recyclable materials used in the production and
packaging of products would assist in the reduction of waste in the environment due to
shorter life cycle of the product. The usage of biodegradable and recycled materials to
manufacture goods such as the packages of Fast Moving Consumer Goods (FMCG) would
invariably assist to reduce the large quantity of one time or single use non- biodegradable
packages such as metals, plastics and other forms of waste that have long life cycles and
take many decades to decay in the environment. The use of plant-base alternative for
manufacturing product will shorten the duration of the packages as these packages would
decompose with ease and faster (Chioatte & Sospioo, 2023; Jian et al., 2022). This is very
important because it aids to reduce emission of greenhouse gases, toxic and hazardous
wastes into the air, water and land since these substances are detrimental or harmful to the
environment.

Research hypotheses
The following null hypotheses were used for the study.
1. Design for the environment has no significant effect on green marketing and
environmental sustainability of South- South and South East states Nigeria.
2. Life cycle design analysis has no significant effect on green marketing and
environmental sustainability South- South and South East states Nigeria.

Method
The research design used for this study is the cross sectional survey research design. This

design involves the collection of data from the respondents once. The study area was the
states in South- South and South East geo-political of Nigeria. The population of the study
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comprised 5,001 registered companies in these states (Corporate Affairs Commission,

Calabar Office, 2023). The sample frame was made up of General managers, Operations
managers and Supervisors of the companies. The sample size was determined with the use
of Taro Yamane formula at error margin of 5 percent which is given as: n = N/1+N (e?), where
nis the sample,

N= Population of the study

e=error margin at 5% = 0.005

1= constant.

Nn= 5001/1+5001(0.057)

n= 5001/ 1+5001(.0025)

Nn=5001/13.5025=370.38

n=370.

Therefore, sample size for the study was 370. Simple random sampling technique was
adopted for the study. The method uses a table of random numbers to select five states for
the study. The eleven states that make up the south- south and south east zones were code
numbered from 1 to 11 and using a die, the column and row approach to enter the numbers
provided by Dillow et al. (1993). Following the row-wise movement and taking one number
at a time to match with the pre-coded states number, five states were randomly selected
from column 1 rowz. The five states were Abia, Anambra, Akwa Ibom, Cross River and
Rivers. This sampling method was conducted to avoid bias in the selection of the states.
Purposive sampling method was used in the selection of the manufacturing companies. The
choice of this technique was informed by the prior knowledge and experience about the
companies. The sample size was distributed based on the number of manufacturing
companies located in each state. Anambra had the highest number of 101 manufacturing
companies, next by Abia with 87, Rivers had 70, Akwa Ibom, 77, and 35 for Cross River. The
purposive method of selection reduces the probability of selecting non-operational
companies that might have wound-up. Face validity was used to justify the instrument.
Primary data were obtained from respondents through questionnaire administration that
was assisted by 3 research assistants. The instrument was administered for reliability on 30
respondents with Cronbach alpha reliability coefficient and the results obtained were 0.73,
design for the environment and o0.95.for life cycle analysis. Regression analysis was used to
determine the effect of design for the environment and life cycle analysis (Green
manufacturing) on green marketing and environmental sustainability. A compendium of
the registered companies cannot be listed because the list will be too long and it is ethically
wrong in research to pass on information entrusted to someone to a third party.

Results
The result section shows the significant effect of green manufacturing (design for the

environment and lifecycle design analysis) on green marketing (green packaging, green
product and green consumers) and environmental sustainability (safe environment) in
South- South and South East states Nigeria.
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Data for hypothesis one

Frequencies on items of design for the environment or green design on green marketing
and environmental sustainability.

Table 1: Distribution of respondents by their responses on design for the environment

Design for the environment made 2.92
use of recycled raw materials % 321 40.8 14.2 12,9 100
Fx 468 447 104 47 1,066
2 Design for the environment f 104 141 82 38 365 2.85
determines the functional % 28.5 38.6 22.5 10.4 100

properties that raw materials and fx 416 423 164 38 1041
finished product should posses

3 Design for the environment f 116 144 67 38 365 2.93
determines the use of non- % 31.8 39.5 18.3 10.4
hazardous and toxic substances for fx 464 432 134 38 1068
production process

4 Design for the environment f 110 183 42 30 365 3.02
examines manufacturing process % 30.1 50.2 115 8.2 100
that aid reduction of cost incurred fx 440 549 @ 84 30 1103
Overall mean (X ) 2:93

Source: Field survey, 2025.

Data obtained in Table 1 reveal that design for the environment otherwise known as green

design affects green manufacturing with overall mean score (¥ =2.93). The item of design
for the environment that examines manufacturing processes to aid reduce incurred cost has

the highest mean score (f= 3.02), followed by design for the use of non-hazardous and
toxic substances with mean score (¥ = 2.93), design for environment to make use of
recycled materials with mean score (X = 2.92) and design to determine functional

properties that raw materials and finished product should posses with a mean score (X =
2.86). All the statements and their mean scores are greater than 2 and shows that design
for the environment affects green marketing and environmental sustainability.

Ho2: Frequencies on statements of lifecycle design analysis and green marketing and
environmental sustainability.
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Table 2: Distribution of respondents by responses on life cycle design analysis on green

marketing and environmental sustainability.

Nature of materials affects the life 176 365 3.13
span of a product. % 35.6 48.2 9.6 6.6 100
fx 520 528 70 24 1142
2 The life cycle design affects the f 124 181 12 48 365 3.04

duration of a product. % 34.0 49.6 3.3 13.1 100
fx 496 543 24 48 1111

3 Manufacturing process can f 124 110 105 26 365 2.01
determine the life cycle of the % 340 301 288 71 100
product fx 496 330 210 26 1062

4 Consumption pattern of consumers f 113 168 33 51 365 2.94

determines the frequency of product % 31.0 46.0 9.0 14.0 100
production. fx 452 504 66 51 1073

Overall mean (f) 3.01

Source: Field survey, 2025.

Data obtained in Table 2 revealed that life cycle design analysis affect green manufacturing
an overall mean ( X = 3.01). The statement of nature of materials has the highest mean score
(X =3.13) followed by the statement life cycle analysis determines the disposal of the
product with a mean score (¥ = 3.04). The manufacturing process can determine the life
span a product with mean score (¥ = 2.91) and the statement of consumption pattern of

consumers affect the frequency of product production with mean score (¥ = 2.94). All the
statements and their means are greater than 2 and show that the life cycle design affect
green marketing and sustainability.

Table 3: Responses on green manufacturing effect on green marketing and
environmental sustainability.

Design for the environment affects 365 2.62
green marketing and sustainability of %  27.9 36.7 4.7 30.7 100
the environment fx 408 402 34 112 956

2 Life cycle design analysis affects f 89 140 36 100 365 2.60
green marketing and sustainability of % 24.4 38.3 9.9 274 100
the environment fx 356 420 72 100 948

Overall mean(f) 2.61

Source: Field survey, 2025
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Data on Table 3 show effect of the independent variables (Design for the environment and

life cycle design analysis) effect on the dependent variable (green marketing and
environmental sustainability) with an overall mean ( = 2.61), design for the environment
has the highest mean score ( X =3.62)followed by life cycle design analysis with mean score

(¥ =2.60). All the independent variables are greater than 2 and show that the independent
variables have effect on the dependent variable.

Test of hypotheses

Hypothesis one

Ho.:  Design for the environment has no significant effect on green marketing and
environmental sustainability of South —South and South East states of Nigeria.

Hi,:  Design for the environment has significant effect on green marketing and
environmental sustainability of South —South and South East states of Nigeria.

Hypothesis two

Ho,:  Life cycle design analysis has no significant effect on green marketing and
environmental sustainability of South —South and South East states of Nigeria.

Hi,:  Life cycle design analysis has significant effect on green marketing and
environmental sustainability of South —South and South East states of Nigeria.

Table 4: Multiple regression analysis showing the effect of design for the environment
and life cycle design analysis on green marketing and environmental sustainability.

Model summary

R-square Adjusted R square Std error of the
estimate.
1 759 576 570

2.04894
a) Predicators: (constant) design for the environment and life cycle

Table 5: ANOVA table showing the effect of green manufacturing on green marketing
and environmental sustainability of South —South and South East states of Nigeria

Mean square
squares

Regression 2044.025 408.805 97.377 .000
1 Residual 1507.142 359 £4.198
Total 3551.167 364

(a) Dependent variable: Green marketing
(b) Predicators (constant) design for the environment and life cycle design analysis

49 Vol. 20, No. 1 2025 African Journal of Management and Business Research




AJMBR

Table 6: Regression coefficient showing the effect of green manufacturing on green

marketing and environmental sustainability of South —South and South East states of

Nigeria

Unstandardlzed Standardlzed
Std Beta
error
1 (Constant) 3.277 .635 5.160 00
Design for the .566 044 .566 12.900 .000

environment

Life cycle design analysis  .105 .036 .102 2.881 .004
(a) Dependent variable: Green marketing and environmental sustainability

Table 6 shows the value of individual variable’s contribution to the corresponding t-value
are as follows: Design for the environment (green design) has a t-value of 12.900 with a
significant level of .000 less than o0.005 p-value. Thisimplies that the variable was significant
and predicted the effect of the result on the design for the environment which significantly
affect green marketing and environmental sustainability. Life cycle design analysis has a t-
value of 2.88 and p-value of 0.005< table p-value of 0.005. This implies that the variable
contribution was significant in determining the relationship and the effect on green
marketing and environmental sustainability.

Discussion of Findings
Hypothesis one

From the test of hypothesis carried out, it was revealed that design for the environment has
significant effect on green marketing and environmental sustainability of South -South and
South East states of Nigeria. This finding is in agreement with the study of Onyeka-lheme
et al. (2024), Raisiene et al. (2021) and Petit et al (2018) that design for environment is
important because the success or failure of a product is linked to the design. This because
the design uses innovative approach to address environmental problems. The design for
the product and manufacturing approach is necessary right from the inception of the
product. Green manufacturing is the bedrock of green marketing as the nature of the
product starts from its manufacturing stage.

Thus, green design significantly determines the green product, waste disposal and eco-
label which significantly promote the preservation of earth resources for future generation.
Green design make use of non-toxic and hazardous liquids and sustenance as well as recycle
or renewable materials or permitted chemicals for production of consumer goods that do
not damage the environment or cause pollution (Zhang et al. 2022; Billatos & Basally, 2005).
In support for this finding, Dantus et al. (2023) state that green design or design for
environment results in adoption of manufacturing processes that require the use of less
energy requirements for production as to have less harmful effect on the environment with
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less emission of greenhouse gases or carbon footprint to the air and introduction of eco-

label on each product by manufacturers. Otegbulu (2011) and Ezenizen et al. (2021)
mention that energy cost is another factor of green manufacturing as it has assisted energy
intensive companies to implement lean processes that minimize waste and enhance energy
efficiency as well as reduce individual company carbon emission to the atmosphere. Green
design is intended to develop more environmental green products with selection of
appropriate technology for efficient manufacturing processes. Determination of
appropriate technology and efficient manufacturing methods, companies can produce
goods without much harm to the environment.

Again, design for the environment brings about development of sustainable manufacturing
system, a system that is circular and based on the practice of recycling in which the wastes
from the processes can become or serve as raw materials inputs for the production of other
goods. Such a sustainable system could potentially allow for huge production and
consumption of green products.

Test of hypothesis two

From the analysis of the data collected, hypothesis two reveals that life cycle design
analysis has a significant effect on green marketing and the sustainability of the states east
of River Niger. This finding in line with the view of Zeng (2020) that life cycle design analysis
of products depends on the quality or nature of the materials used. Dantas et al (2023)
support that since the life cycle used in the manufacturing of the product, the use of
biodegradable and recyclable materials are very useful in the life cycle of green marketing
products (green products) as they would not take long period to decoupled or reused unlike
plastic materials that take 100 to 500 years to decompose.

Esaursed (2021) states that reusable and decomposable materials are useful in the life cycle
of the product to prevent generation of waste, reduction of hazardous liquids and toxic
materials in the environment as well reduces the health risk to humans during
manufacturing process. Kariuki and Jemaiyo (2025) support that the biodegradable
materials are important in the production of packages and products to assist in the
reduction of waste due to shorter life cycle. Again, Chioatto and Sospioo (2023) report that
the promotion of recycling and the use of biodegradable materials are recommended for
use in the life cycle of packages especially for fast moving consumer goods (FMCG). Thus,
the use of plant-based alternatives for manufacturing products will shorten the duration of
such packages because the packages will decompose fast and the non-production of
hazardous gases and toxic waste to the environment. These are very useful to green
marketing because there is less or non-generation of greenhouse gases into the air nor
release of toxic substances and hazardous waste that contaminate the environment,
harmful to the man and animals in the eco-system (Murtas et al; 2022).
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Conclusion
The campaign for green marketing as one of the pillars of environmental sustainability that

can be successfully achieved through consent to green manufacturing practices by
companies and government. This is obvious because green manufacturing practice reduces
waste in the environment through the use of biodegradable and recyclable materials as well
as less energy consumption methods in the production of goods and services. However,
many manufacturing companies do not adhere to practical measures of managing
production processes as to ensure compliance to improving their environmental
sustainability promises. It is obvious that understanding and acceptance of the fact that
humans depend on the environment and the sustenance of the environment is squarely the
responsibility of man will ensure efforts to free the environment from toxic and harmful
substances as well as to jealously preserve the natural resources. Hence, green
manufacturing practices will enhance green marketing by reducing littering of waste and
causing different environmental hazards in the society. .

Recommendations
The following are recommendations for the study and include:

1. Companies should adhere strictly to proclaimed Environmental Protection Plan or
Policy (EPP) to ensure sustainability of the environment. Government regulatory
agencies must ensure that companies comply with regulatory laws and placing
sanctions on defaulting companies. Companies should invest in wind power and
other renewable energy sources to reduce carbon emission to the atmosphere. This
will promote environmental friendly production practice.

2. Companies should imbibe the culture of using biodegradable, recycling and
reusable materials for production of goods. This will be a better approach to
manage life cycle of products to avoid waste of materials and to preserve the scarce
natural raw materials. Particularly, the use of plant based materials should be
encouraged as inputs for the production of goods.
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