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A B S T R A C T   

This study identifies the key factors accelerating the eco-innovation initiatives of manufacturing 
Small & Medium Enterprises (SMEs) in Bangladesh. The study further attempted to measure the 
impact of eco-innovation on a firm’s economic, environmental, and societal performance, broadly 
called sustainability. Following the convenience sampling technique, data was collected from 876 
respondents through a structured questionnaire considering the 7-point Likert scale. The Struc-
tural Equation Model (PLS-SEM) has been employed using Smart PLS v3.3 software to simulta-
neously show the constructs’ relationships. Moreover, the study incorporated several tests to 
check the reliability and validity of the data. Furthermore, the degree to which data collected for 
this study fits well with the model has been tested by calculating model fit indices- NFI and SRMR. 
The findings reveal that all other factors Technological Capabilities (TC), Environmental Regu-
lations (ER), Green products (GP), Competitive Pressure (CP), and Energy Price (EP) has a sig-
nificant positive association with the firm’s Eco-innovation initiatives except FR. Moreover, Eco- 
innovation (EI) greatly enhances the two domains of Sustainability- Environmental Performance 
(EnP) and Societal Performance (SoP) in manufacturing SMEs in Bangladesh. However, the 
relationship between EI and EcP was found to be insignificant. Apart from Economic Performance 
(EcP) andEnvironmental Performance(EnP), Societal Performance (SoP) as a sustainability 
domain remains unattended in the prior study, which has been incorporated in this research. 
Thus, the findings of this study will provide some unique implications for business managers and 
policymakers.   

1. Introduction 

The exponential population growth, intricate manufacturing environment, and harmonization of industrial development have led 
to ecological imbalance, which concerns global politics and the business community. Thus, international platforms have focused on the 
trade-off between ecological balance and economic growth through sustainable manufacturing. Furthermore, due to the post covid 
− 19 crisis, environmental uncertainty and risk, including shortage of resources, the intensity of pollution, and climate change, have 
pushed countries across the globe to pay greater attention to sustainability. Growing environmental awareness among the consumers 
and a variety of stakeholders, advancement of corporate social responsibilities, including the diversification and nature of pressure 
groups expectations, and transformation of local business to the global trade create pressure on the corporate house to change the 
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drivers of eco-innovation. As a result, eco-innovation is the cross-cutting issue. Therefore, it has become the ultimate option for firms to 
gain a competitive advantage that enhances financial, environmental, and societal performance. Eco-innovation works as a glue that 
upholds the components of sustainable performance by maximizing the ecological balance and reducing the externalities impact on the 
environment. Proponents have agreed that a firm’s innovative activities enhance competitive advantage [1], but in the case of 
eco-innovation, competitive advantage is linked with environmental benefits [2]. 

Compared to eco-innovation, so-called traditional innovation fails to uphold the cross-cutting relationship that leads to vulnerable 
the results of innovation drivers [1]. Numerous academics in the fields of innovation, management, environmental economics, 
stakeholder theory, and institutional theory have explored the primary drivers of eco-innovation [3,4]. Insights from the field of 
eco-innovation indicate that factors of eco-innovation and its impact on sustainability are the most important and debatable topic 
because the findings differ from firm to firm, country to country, and culture to culture [5,6]. Thus, there is a need for justification and 
policy specification that identifies the key factors accelerating the eco-innovation initiatives of manufacturing Small & Medium En-
terprises (SMEs). 

It is widely discussed that all businesses must use green practices due to global sustainability concerns. Particularly, Small and 
Medium Enterprises (SMEs) constitute the backbone of the business arena in developing economies like Bangladesh. In the economy, 
particularly those at the developing stage, Small and Medium Enterprises (SMEs) account for a significant role in the form of absorbing 
any labor surplus by generating employment, accelerating the development of a diversified economic structure, contributing to the 
trade balance through export earnings or import substitution, and providing desirable innovation and sustainability in the economy as 
a whole [7]. SMEs signify about 90% of businesses and higher than 50% of total employment worldwide. SMEs account for 60% of the 
entire workforce worldwide[8]. This is critical for poverty alleviation, social stability, and equitable growth and forms the backbone of 
the working middle class in most countries [9]. Moreover, up to 40% of national income (GDP) comes from formal SMEs in emerging 
economies, while the percentage is significantly higher when informal firms are included [10]. 

The prior studies show that firms’ eco-innovation initiatives substantially affect SMEs’ economic performance [1,11]. Thus, the 
other two domains of sustainability, namely Societal performance and Environmental performance, remain unattended [12]. How-
ever, there appears to be an absence of inclusive research incorporating all the possible actors and factors underpinning the firm’s 
attitude toward the eco-innovation initiative and its impact on sustainability [13]. In nominal terms, Bangladesh is the 39th largest 
country globally and 29th largest in terms of PPP; more importantly, it is the 3rd fastest growing country worldwide [14]. SMEs’ 
contribution to this journey is undeniable. There are 15,666 small and 6,103 medium-scale enterprises in Bangladesh, which account 
for 35.49% of total employment in the country [15]. Around 65% of all SMEs are located outside the areas of Dhaka and Chottogram 
[16]. Thus, the total number of SMEs located within Dhaka and Chottogram is approximately 7620. Sustainability in this particular 
sector through eco-innovation will foster the sustainable development of Bangladesh [17]. From this perspective, the present study is 
very rational in unfolding the factors behind SMEs’ eco-innovation initiatives. Moreover, the quantity of research conducted on this 
massive business arena is not proportionate to the entire industry’s size. Furthermore, those studies existing in the literature are 
nothing but a simple overview of SMEs in Bangladesh [18]. Therefore, this underlying gap in the literature is the appropriate justi-
fication for this research. 

The sector is yet to be fully utilized in Bangladesh, although it can create numerous jobs and escalate its contribution to the GDP. 
However, economic performance is no longer the last word in the business world. In achieving sustainable performance in SMEs, 
environmental performance and societal performance are equally important as economic performance. While environmental per-
formance is to conserve nature and not harm the environment in all respect, societal performance includes stable and equitable social 
growth [19], both are essential in SME sectors. Previous scholars examined the nature and drivers of eco-innovation and performance 
in different industrial sectors [20,21]. Still, only a few studies examined the relationship between eco-innovation and sustainability in 
SME firms [22,11]. In addition, the findings of these studies mainly focused on European countries and other developed economies 
[11]. Thus, researchers suggest new studies to understand eco-innovation development and drivers that help sustainable performance 
in SMEs in emerging economies [23,22]. 

In Bangladesh, the situation is extremely critical due to the vulnerability of climate change. There are no established environmental 
policies while carbon emission is increasing, threatening achieving Sustainable Development Goals (SDG). Slowly but surely, gov-
ernment and responsible parties are working hard to lower carbon emissions with eco-innovation help [24]. So, this research 
established a comprehensive link between factors of eco-innovation and its impact on a firm’s economic, environmental, and societal 
performance, broadly called sustainability. Although multiple studies have examined the association between eco-innovation and 
financial performance [25,26,27], these mainly focus on established and developed cultures [23,11]. Only a few studies conducted and 
addressed these cross-cutting issues for emerging economies which consider SMEs [28]. 

In addition, new and emerging researchers suggest that these issues need to examine the emerging economics to enhance the 
applicability of eco-innovation factors [4]. Besides, the post-crisis of covid − 19 and slowing down economic activity negatively impact 
consumption patterns. So, this study can be seen as an attempt to enhance eco-innovation factors toward sustainability in SME sectors. 
Eco-innovation is becoming a prominent field that generates financial returns and contributes to the other components of sustain-
ability, like environmental and societal performance. Thus, different pressure groups, including the government and other national 
and international bodies, have surely accepted eco-innovation prospects that also uphold environmental and social performance [29]. 
Consequentially, these parties are promoting eco-innovation to gain environmental and social performance in line with financial 
performance. Although previous researchers mentioned that financial success is the main goal of SMEs [28,25,27], there is no way to 
ignore environmental and societal performance, which are critical components of sustainability [4]. Considering this debate, the 
authors develop the factors of eco-innovation and its impact on a firm’s “economic”, “environmental,” and “societal performance.” 

The study explores the factors of eco-innovation initiatives toward sustainability in manufacturing SMEs in Bangladesh. 
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Specifically, this study aimed to achieve two objectives. Firstly, to investigate the effects of Technological capabilities, Environmental 
regulations, Demand for green products, Competitive pressure, High energy price, and Expected future regulations on Eco-innovation 
initiatives of manufacturing SMEs. Secondly, to examine the impact of Eco-innovation initiatives on the sustainability of 
manufacturing SMEs in Bangladesh. To serve the purpose of this study, following questions were developed:  

Q1 Do technological capabilities, environmental regulations, Demand for green products, competitive pressure, high energy price, 
and expected future regulations significantly influence eco-innovation initiatives of manufacturing SMEs?  

Q2 Does eco-innovation substantially affect the Economic, Environmental, and Societal performance of manufacturing SMEs? 

There is a gap in the existing literature on the factors of eco-innovation toward sustainability in SME sectors, specifically in 
Bangladesh. Furthermore, factors of eco-innovation like Technological Capabilities (TC), Environmental Regulations (ER), Market 
Demand for Green Products (GP), Competitive Pressure (CP), High Energy Price (EP), Expected Future Regulations(FR) have not been 
linked in the previous literature in south Asia. Earlier researchers found links between EI and EcP [30,21], but these studies mainly 
focused on developed economics [30], where there are no fluctuations in economics [31]. Hence, the results of these studies are 
strongly criticized by modern proponents of eco-innovation due to their limited applicability [28], not fit for emerging economies like 
Bangladesh. In addition, there is not a single study found that links a firm’s eco-innovation initiatives and sustainability, stressing all 
three domains, namely- Economic Performance (EcP), Environmental Performance (EnP), and Societal Performance (SoP) [1,30]. 
Although eco-innovation has a substantial impact on the environment and society in the SME industry, there is no single study that 
considers both impacts along with economic performance whether developed or emerging economics [27,11]. Moreover, the asso-
ciation between EI and EcP, EnP, and SoP has not been established in SMEs in Bangladesh. These gaps in the existing literature suggest 
three directions for future research. 

Firstly, researchers call for careful examination to recognize that factors like TC, ER, GP, CP, EP, and FR, truly work as a factor of 
eco-innovation. Secondly, existing prominent researchers call for further investigation to identify holistic nexus between EI with EcP, 
EnP, and SoP. Thirdly, they emphasize the importance of considering other aspects of eco-innovation in the SMEs to have a complete 
picture of the eco-innovation implementation. As a result, to fill these gaps, the authors examine the association of eco-innovation with 
TC suggested by Refs. [32,33]; ER suggested by Refs. [34,35]; GP suggested by Refs. [36,37]; CP suggested by Refs. [1,5]; EP suggested 
by Refs. [38,39] and FR suggested by Ref. [3]. Finally, to recommend SMEs in Bangladesh, the authors establish a framework 
incorporating the firms’ Eco-Innovation undertakings and their effects on EcP, EnP, and SoP. 

This study contributes to the theoretical development and practical implication in the field of eco-innovation and sustainability in 
the SME industry in Bangladesh. This study explored the drivers of eco-innovation and examined its impact on the sustainable per-
formance of SMEs in Bangladesh. This paper will be the policy guideline and offers valuable insights for policymakers, managerial 
personnel, and regulatory bodies. As a methodological contribution, applying PLS-SEM generates a robustness between eco innovation 
and sustainability in the current study, which enriches the existing literature. Resource-based view also emphasizes the range of a 
company’s resources and competencies that provide a long-term competitive advantage instead of implementing programs to enhance 
ecological technology that secures competitive advantages and long-term economic growth. Business should put their attention on 
minimizing technological dependencies. Thus, the outcome of the study strengthened the established philosophy of resource-based 
view theoretically. However, the study offers at least three specific contributions. First, this research extends the debate on the as-
sociation among EI and EcP and EnP, by integrating SoP into existing studies [40,4]. Second, the study explores how EI is positively 
correlated with TC, ER, GP and CP. Therefore, SMEs may critically consider these factors while deciding how to implement EI. Third, 
most prior research has focused on developed economics [34,1,38,6,30,31,4] and only a limited few on the developing world [28]; 
while ignoring growing economies in South Asia like Bangladesh, this study incorporates evidence from emerging economies. 

The subsequent sections of the research provide the theoretical framework and hypothesis development, material and methods, 
analysis, test of hypothesis & discussion, and Conclusion. 

2. Theoretical background and hypotheses development 

Small and Medium Enterprises (SMEs) comprise one of the significant segments of an economy, and their role in generating 
employment opportunities, resource utilization, and income generation is undeniable. In Bangladesh, the enterprise comprises fixed 
assets, excluding land and building between Tk. 7.5 million and Tk. 150 million, or having a number of workers ranging from 31 to 120 
deemed as small enterprises. When a firm’s fixed assets, apart from land and building, lie within the range from Tk. 150 million to Tk. 
500 million, or having workers between 121 and 300, is called a medium enterprise. These two forms of industry, coupled with macro 
firms, account for 25% of GDP and employ 87% of Bangladesh’s civilian population [41]. Therefore, the performance of SMEs as a 
particular industry is critical for the economic development of Bangladesh. The world in this 21st century is not happy only with 
economic growth. Doing business while doing no harm to the environment and nature’s conservative motive to achieve social equity 
has become a growing concern across the globe. Therefore, social and environmental performance has become equally crucial as 
economic performance [42]. All these three performances constitute sustainability, a mandatory module for businesses regardless of 
their nature, location, and size nowadays. 

Sustainable development comes from sustainable performance, which means the degree to which firms manage to achieve their 
economic, environmental, and social goals in the systematic coordination of key inter-organizational business processes to improve 
long-term financial performance [43]. The traditional approach may enable a firm to achieve its expected economic performance in a 
specific period of time, but environmental and social performance requires concern for something else. The level of eco-innovation 
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initiative determines how well the firm’s functions are aligned with the go-green philosophy[44]. Moreover, eco-innovation paved the 
way for achieving social goals through societal performance. Therefore, the question is-what drives firms to take eco-innovation 
initiatives? Become the center of interest to the researchers and policymakers. This study identifies all the significant forces 
shaping SMEs’ eco-innovation initiatives for achieving sustainability in the form of economic, environmental, and societal 
performance. 

2.1. Technological capabilities and eco-innovation 

Many scholars have recognized the application and significance of Resource Based View (RBV) in explaining firms’ eco-innovation 
behavior. Resource Based View concentrates on managerial attention & actions of a firm regarding its assets, capabilities, and com-
petencies. It argues that to enjoy a competitive advantage, firms’ resources need to be unique, non-imitable, and valuable [45]. 
Proponents of RBV have developed a causal link between competitive advantage and eco-innovation activities of firms. Researchers 
argued that RBV supports firms to respond to external change based on their internal resources and capabilities [46]. The authors used 
three approaches to establish the relationship between RBV and eco-innovation. Firstly, resources are firm-specific tangible assets such 
as financial and physical resources, or intangible includes firm’s reputation, culture, technology, and customer relationship. Secondly, 
competencies or capabilities are resources generated from firm’s activities performed repeatedly in a firm. 

Organizational competencies are generated from the organizational routine work process. Thirdly, dynamic capabilities are those 
abilities that an organization purposefully generates, extends, and changes its resources and competency base to respond to a rapidly 
changing environment [47]. It is evident that RBV is a useful theory for analyzing eco-innovation determinants. A solid resource base, 
particularly in technological capabilities and environmental and organizational capabilities, is critical for SMEs’ eco-innovation [48]. 
Based on RBV, this study upholds the discussion about the determinants of eco-innovation in the context of technological capabilities, 
which is a firm-specific resource. Technological capabilities combine all tangible technical infrastructure and intangible knowledge 
and experience in the firm’s possession to produce eco-friendly products and design green manufacturing processes [49]. 
Eco-innovation is basically the accumulation and application of environmental knowledge in every work process. Technology enables 
the firm to abandon conventional manufacturing and embrace eco-friendly production [32]. An organization having an eco-innovation 
motive keeps itself open to learning from other organizations and incorporating it to achieve further success [50]. Desire and practice 
of innovation is something that comes from generational history and intensifies as it goes on [51]. If innovation existed in the past, the 
firm is more likely to be innovative now, and the degree will be intensified in the future [52]. On the contrary, other studies argued that 
advancement in a firm’s technology made it blind and prevented our minds from thinking of the environment [53]. From this 
confusing situation, the following hypothesis has been developed: 

H1. Technological Capabilities positively affect the Eco-innovation of manufacturing SMEs in Bangladesh. 

2.2. Environmental regulations and eco-innovation 

Historically, it is evident that organizations are sensitive to responding to control and command instruments from the government 
side [54]. In the case of eco-innovation, the situation reveals the same sensitivity of companies toward environmental regulations [55]. 
However, to enhance financial performance complying with environmental regulations, firms must innovate eco-friendly processes 
that can yield lower-cost production [56]. The institutional theory explains the way organizations behave and act in all aspects. 
Specifically, it includes actions regarding the consumption of resources& energy, ecological practice, conservation of nature and 
environment, etc. [57]. This theory claims that an organization’s actions are greatly influenced by external pressure, which can be 
coercive, normative, and mimetic in nature [58]. Coercive pressure comes in the form of environmental regulations, particularly from 
the government. However, firms feel pressure to achieve capabilities to meet and, if possible, to exceed the satisfaction level of their 
customers, clients, partners, and suppliers. This is normative pressure. The mimetic pressure is derived from the need to follow and 
imitate the market leader [1]. The appropriate authority forces the organizations to undertake eco-friendly functions putting coercive 
pressure on them in the name of environmental regulations [59]. It is a general tendency of most firms to perform minimum to comply 
with environmental regulations. Legal bindings to act in the way of doing no harm to the environment is a powerful control and 
command instrument [60]. Rightly crafted regulations relating to the environment may inspire firms to produce green products using 
green technology and process, improve management techniques, and offset the costs of compliance with the law [61]. Author [62] 
argued that the firm’s attempt at eco-innovation is not because of its concern for the environment but rather to achieve reward in the 
form of incentives that authorities offer for compliance with regulations. On the contrary [63],recognized that market-based in-
struments more effectively foster eco-innovation than environmental regulations in their study. However, command instruments 
stimulate SME’s eco-innovation initiatives; the degree of stimulation varies in the context of the regulations [64]. In many researches, 
it is revealed that firm’s main intention towards environmental regulations is to attain compliance by obeying regulations at a min-
imum level to get certified as a compliance venture [65]. On the other hand, many studies also found that companies that actually 
believe and desire to follow the environment-friendly way in all their operations and are willing to exceed the minimum requirement 
set by legislation are pioneering in eco-innovation and enjoy the first mover advantages [65]. This situation motivates to develop the 
following hypothesis: 

H2. Environmental Regulations positively affect the Eco-innovation of manufacturing SMEs in Bangladesh. 
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2.3. Demand for green products and eco-innovation 

Meeting customers’ demands is the prime reason for any business’s existence, and thus, the organization’s strategy revolves around 
the customer’s expectations [66]. The customer’s Demand for green products works as a normative pressure and a key motivator to 
take eco-innovation initiatives [67]. A consumer attitude called environmentalism has captured sheer interest worldwide; conse-
quently, customers are commonly willing to pay more for green products [68]. Companies are no longer in doubt understand that 
Demand for environmentally friendly products constantly increases and can generate more profit [65]. The additional revenue from 
selling green products comparatively at a higher price enables the organization to bear the cost of eco-friendly production [69]. 
Moreover, in this era of sustainability, consumers are very much conscious of preserving the green and hold themselves accountable for 
the environmental impacts of their purchasing choices, which indirectly pressure the companies to limit the adverse impact of their 
production and other operation [70]. More Demand from the customer for green products stimulates firms to behave in an envi-
ronmentally sensitive way and foster eco-innovation [67]. Moreover, higher Demand for green products makes the firm busy with 
green production, limiting technology use to reduce its adverse effects. Thus, the following hypothesis has been developed: 

H3. There is a positive association between the Demand for green products and Eco-innovation. 

2.4. Competitive pressure and eco-innovation 

The institutional theory claims that mimetic pressure influences the firms’ strategies to compete in the market. The pressure it feels 
is moderated by the degree to which competitors are successful in their actions [71]. Marketplace competition somewhat determines 
the strategies to be followed, products to produce, and customers to serve [72]. To survive and win, the customer organization needs to 
analyze its competitors [1]. Competitive pressure lets the firm set a higher price; in the same way, sometimes it forces to cut the price to 
be competitive [73]. Likewise, the organization’s eco-innovation initiatives are determined mainly by how its competitors embrace the 
green challenge [69]. Thus, when an organization captures the customer’s attention and gains a relative competitive advantage 
through eco-innovation, other firms will go the same way to maintain market share. Moreover, to take first-mover advantage, firms 
keep on any new development in other industries that can be applied here too. So, competition can be considered as one of the key 
drivers of eco-innovation initiatives for firms dealing with environmentally sensitive customers [74]. From this point of view, firms’ 
eco-innovation initiatives from unrelated industries could work as competitive pressure and determine their attitude towards green. 
Thus, the following postulate has been made: 

H4. Competitive pressure positively triggers the Eco-innovation initiative. 

2.5. Rise in energy price and eco-innovation 

According to the energy consumption theory, the high cost of energy used in production and business operation can be 
compensated significantly by creating a positive economic impact on overall operations [75]. This positive economic impact results 
from recycling, effective use of residuals, continuous innovation, and efficient energy consumption [76]. However, adjusting the high 
price of energy used in the production process has become a business concern worldwide. One of the primary reasons behind the firm’s 
initiative for eco-innovation is to reduce energy consumption [65]. The eco-friendly production process discourages the use of 
energy-driven technologies [77]. Thus, the firm can save the price it is supposed to spend on energy. Moreover, eco-innovation can 
release the company from its concern for the ever-increasing energy cost. Clean technologies reduce materials and energy consumption 
and improve productivity, efficiency, and competitiveness [78]. Eco-innovation allows the firm to keep energy consumption a min-
imum since it encourages limited fuel-run machinery and other related technologies. Thus, a surge in energy prices fosters the firm’s 
eco-innovation initiatives. The following hypothesis has been developed based on this situation: 

H5. Rise in Energy prices positively triggers the Eco-innovation initiative. 

2.6. Expected future regulations and eco-innovation 

The firms have a clearer vision and are able to accurately articulate the future, and prepare themselves with rightly crafted 
strategies, products, and services to come to a market for the first time, called first mover [46]. According to the first mover advantage 
theory, being first in the market with a new product or service allows the firm to gain the upper hand over its competitors. In contrast, 
the theory further argued that this advantage could be drained to the grip of the late mover if the first mover fails to address and adjust 
to challenges in the new market or with the new product [79]. The business environment is very dynamic in all aspects like-regulations, 
tastes, preferences of customers, innovation, way of operations, etc. [80]. The ever-growing concern to conserve nature gradually 
comes with tighter regulations regarding the firm’s behavior towards the environment[81]. It is easy to anticipate that the environ-
mental concern will sharpen over time. To comply with the expected future regulations and take the first-mover advantages, visionary 
firms could choose eco-innovation in all aspects of their business [82]. This proactive step will take the firm to a unique height. An 
anticipated future legal environment fosters a firm’s today’s environment-friendly initiative [83]. From this discussion following 
hypothesis has been developed: 

H6. Expected future regulations positively affect the firm’s Eco-innovation initiative. 
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2.7. Eco-innovation and sustainability 

The stakeholder theory of organizational management and business ethics states that business operations have an impact on 
multiple constituencies like employees, investors, suppliers, communities, and others [84]. It addresses morals and values in managing 
an organization. The theory claims that a business should create value for all its stakeholders, not just for the shareholders who 
invested their money [85]. Thus, the aim of business must be committed to protecting the interest of the entities connected with the 
environment and society. In general, sustainability, when achieved, no one will stay behind, and the world will be a better livable place 
for us now and for the future generation [86]. From a business perspective, sustainability refers to doing business to achieve economic 
gain, social stability, and growth and remaining conservative to the environment [87]. Prior studies reveal that eco-innovation 
considerably affects a firm’s economic and environmental performance [88]. Eco-innovation initiatives are the firm’s strategies for 
providing value to the customer and business that result in sustainable development and minimize the negative environmental impact 
[89]. Eco-innovation helps the firm to achieve all three broader goals of sustainability. Firstly, it enhances the firm’s resource effi-
ciency, saves energy costs and raw materials, and reduces the cost of pollution penalties when it complies with environmental reg-
ulations [2]. Besides, eco-innovation initiatives lead to extra profits by establishing a green image, inspiring customer loyalty, and 
increasing market share [66]. Secondly, eco-innovation replaces machine-driven standardized factory goods with greener products, 
thereby reducing adverse environmental impacts [90]. Thirdly, eco-innovation does not allow establishing its factory anywhere as the 
firm wishes. Thus, firms need to establish their factory in rural sites to uphold the environment-friendly nature [28]. Therefore, the 
scope for rural development broadens through greater employment opportunities, the scope for utilization of indigenous resources, 
and societal development as a whole [91]. Eco-innovation harnesses the rural economy, which leads to social equality. The following 
hypotheses have been developed based on this situation: 

H7a. Eco-innovation initiative is positively associated with the Economic performance of manufacturing SMEs in Bangladesh. 

H7b. Eco-innovation initiative is positively associated with Environmental performance of manufacturing SMEs in Bangladesh. 

H7c. Eco-innovation initiative is positively associated with Societal performance of manufacturing SMEs in Bangladesh. 
The conceptual model (Fig. 1) represents what the study denotes to identify as the critical factor that accelerates the eco-innovation 

initiatives of SMEs in Bangladesh and its impact on a firm’s economic, environmental, and societal performance. The conceptual model 
in Fig. 1 has been developed from a systematic and careful examination of literature to visualize the relationships among forces driving 
eco-innovation and sustainability of manufacturing SMEs in Bangladesh. Prior to the development of the conceptual model, authors 
also consulted with subject experts, researchers, and policymakers before the conceptualization and idea generation. So, the con-
ceptual model in Fig. 1 is based on the abovementioned literature review, theoretical background, and expert opinion. 

Fig. 1. Conceptual model. 
Source: Self developed 
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3. Materials and methods 

3.1. Research type 

The present study is empirical in nature and is mostly primary data-based. Structural Equation Modeling (SEM) has been employed 
to measure the association between endogenous and exogenous constructs since it is prevalent to the researcher and is a widely used 
multivariate regression analysis technique that includes factor analysis, correlation analysis, causal modeling, path analysis, etc. [92]. 
SEM is more appropriate as the present research model, which is found quite complex, having many constructs, dealing with 
comparatively small sample size, and predicting the key construct is the research goal [93,94]. 

3.2. Sampling 

The total SME in Bangladesh is 21,769, which is the total population; among them, 7620 are located in Dhaka and Chottogram 
division which is 35% of total SMEs [15]. There are eight divisions in Bangladesh, among which major economic establishments are 
located in Dhaka and Chottogram division. To ensure the validity of data, the determination of an appropriate sample size is necessary. 
Thus, the following formula was adopted [95]to determine the appropriate sample size from these two most industrialized divisions: 

Table 1 
Measurement items.  

Constructs/Items Code sources 

Technological Capabilities TC  
The ecological production technology of your firm is not very complex. TC1 [68] 
Your firm has had some successful eco-innovation experience previously. TC2 
You have adequate resources for the design of green products. TC3 
R&D is capable of designing eco-friendly production processes. TC4 
Environmental Regulations ER  
Your firm regards environmental audits as mandatory. ER1 [5] 
There is a policy in your enterprise to guide ecological management. ER2 
Your firm is responsive to any new provision to environmental regulations. ER3 
Market Demand for Green Products GP  
Your firm routinely measures the market demand for green products. GP1 [54] 
You produce green products because it has demand in the market. GP2 
To the valued customer environment is an issue of great interest. GP3 
Market demand is the main reason you produce the green product. GP4 
Competitive Pressure CP  
Competitive pressure intensifies the eco-innovation initiatives of your firm. CP1 [96] 
You increase market share through environmental concepts. CP2 
Competitive advantage can be acquired through environmental policy. CP3 
High Energy Price EP  
You follow a green policy due to the high price of energy. EP1 [67] 
The high price made the green policy a necessary module. EP2 
High energy fosters eco- innovation in manufacturing. EP3 
High energy price motivates to go for green production. EP4 
Expected Future Regulations FR  
The state will be stricter in conserving the environment in the future. FR1 [67] 
Anticipated future regulations motivate eco- innovation initiatives. FR2 
Accurately predicting future regulations enables a firm to keep ahead. FR3 
Eco-Innovation EI  
Use of cleaner technology to create savings and prevent pollution. EI1 [69] 
Your manufacturing process effectively reduces hazardous emissions. EI2 
Low energy consumption, like electricity, gas, etc., in production and disposal. EI3 
The manufacturing process reduces the use of raw materials. EI4 
Reproduce, reuse, and recycle material. EI5 
Economic Performance EcP  
Improved capacity utilization. EcP1 [96] 
Decrease in loss from environmental accidents. EcP2 
Decrease in waste management cost. EcP3 
Increase in revenue by selling scrap materials and equipment. EcP4 
Environmental Performance EnP  
Reduction of exhaust gas, wastewater, and solid waste. EnP1 [96] 
Decrease in frequency of environmental accidents. EnP2 
Decrease in the use of toxic material harmful to nature. EnP3 
Reduction of exhaust gas, wastewater, and solid waste. EnP4 
Societal Performance (SoP) SoP  
The use of indigenous resources helps balanced development. Sop1 [97] 
Eco-innovation initiatives foster social equity. SoP2 
Eco-innovation initiative accelerates social awareness for green. SoP3 
Increase in investment for social development. SoP4  
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Table 2 
Sample Characteristics. 
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Sample Size n=
Z2 × p × q

E2 −
(1.96)2

× 0.35 × 0.65
(0.05)2 = 349.58∼ 350 

Where n = Sample Size, 

Z = Z value (1.96 at 95% confidence level). 
P=Sample Proportion (35%, which is expressed as decimal 0.35). 
q = 1-p 
E = Acceptable Error(5%, which is expressed as decimal 0.35) 

Moreover, from each of the other six divisions, namely- Khulna, Barishal, Rangpur, Mymensingh, Sylhet, and Rajshahi 100 samples 
from each have been taken to cover the whole country. Thus, the total number of samples is: 

100 × 6 (from other six divisions) + 350 (from Dhaka & Chottogram) = 950 

For data collection, a total of 950 Small and Medium scale firms came within reach of the survey. From each firm, one managerial 
level position, particularly managing director or general manager, was approached with the questionnaire for data collection. Among 
them, 876 responded. Thus, the size of the sample is n = 876 (Table 2). The 876 sample firms comprise181 firms from Dhaka (spe-
cifically located in Narayangonj, Gazipur, and Dhaka districts) division and 143 from Chottogram (particularly in Cumilla, Feni, and 
Chottogram districts) division in Bangladesh. Rests of the 552 responses came from the other six divisions. Non-probability conve-
nience sampling technique has been considered for choosing a sample from the population because probability sampling or 
randomization is impractical for a large population. Most of the firms included in the sample are privately owned (870 firms). 

3.3. Measurements 

Literature survey and expert opinion are the basis of model development, selection of items, and constructs of this study. In this 
study total of ten latent variables were measured: Technological Capabilities (TC), Environmental Regulations (ER), Market Demand 
for Green Products(GP), Competitive Pressure (CP), High Energy Price (EP), Expected Future Regulations (FR), Eco-Innovation (EI), 
Economic Performance (EcP), Environmental Performance (EnP), and Societal Performance (SoP). Existing studies reveal that both 
seven and five-point scales are viable for surveys [91]. However, a 1–7 ranking is more preferable than a 1–5 scale to ensure the 
reliability, validity, and discriminating power of collected data [98]. And thus, a 7- point Likert scale has been used to measure the 
opinion of survey participants (from 01 “Strongly Disagree” to 07 “Strongly Agree”) in the questionnaire. All the measurement items 
used are adopted from existing literature (Table 1). There were four items adopted from Ref. [68] to measure the technological 
capability of manufacturing SME. To measure environmental regulation, 03 items were adopted from Ref. [5]. According to Ref. [54], 
four items adopted in this research can measure market demand for green products. To measure Competitive pressure, 03 items were 
adopted from Ref. [96]. Four items for High energy prices and 03 items to measure Expected future regulation were adopted from 
Ref. [67]. However, five items were adopted to measure firms’ Eco-innovation initiatives [69]. In the case of measuring economic 
performance and environmental performance, four items for each were adopted from Ref. [96]. Finally, to measure societal perfor-
mance, four items were adopted from [97]. 

3.4. Data collection instrument 

The analysis and findings of this research are principally based on primary data, while secondary data has been considered for 
making the conception, development of the questionnaire, selection of items and constructs, etc. Secondary data has been collected 
from journals, the periodicals published by national and international SME associations like SME Foundation, World SME Forum, 
Newspapers, etc. Data was collected by meeting the respondents both physically and online survey (google docs) from May 2022 to 
August 2022. For data collection, the respondents were approached with a structured questionnaire. For the online survey, first the 
email address of potential respondents were collected from websites, directories and others sources. The survey started in the middle of 
May 2022, sending emails to the respondents followed by gentle reminders. Respondents put their opinion on each item mentioned in 
the questionnaire. Informed consent had been obtained in the form of a written consent letter from each respondent before they 
participated in this study. The Business Ethics Review Committee, Cumilla, Bangladesh (Approval no: BERC-CU-0052) approved our 
interviews, collection, and analysis of data on September 20, 2022. A questionnaire pre-testing was carried out through a pilot survey 
of ten informants to measure accuracy and validity and identify any mistakes. Before the main survey, pre-testing the draft ques-
tionnaire with five to ten participants is pertinent [76]. Before finalizing the questionnaire, the draft was sent to some field-specific 
experts to collect their well-thought suggestions regarding the appropriateness of items selected under each construct. Expert prop-
ositions and feedback from the pilot survey were duly incorporated to rewrite the questionnaire and launch the final survey. 

The survey instrument used in this research is divided into two broad parts. The first part included some questions regarding the 
firm’s profile, including its year of operation, type of ownership etc. Apart from this, there were some questions regarding the re-
spondent’s demographics like age, gender, year of experience, level of education, etc. The second part of the questionnaire consisted of 
questions on each construct where respondents gave their opinion on a 7-point Likert scale. 

M.J. Hasan and M.S. Rahman                                                                                                                                                                                      



Heliyon 9 (2023) e18102

10

3.5. Analysis techniques 

This study employed both Statistical Package for Social Science (SPSS) and Partial Least Squares- Structural Equation Modeling 
(PLS-SEM) to examine and analyze the research hypothesis. For preliminary analysis, to check the missing values and data distribution, 
various statistical tests were employed using SPSS. PLS- SEM was also employed as the best method for multivariate analysis, especially 
in management and accounting literature [99]. PLS-SEM provides accurate estimation for reliability measures, including “Cronbach’s 
Alpha” and “Composite Reliability (CR)" and validity measures convergent and discriminant validity. The two-stage model suggested 
by Ref. [94] was chosen in the analysis section. The first stage was analyzing and examining the measurement model to test the 
reliability and validity of different study variables. In the second stage, the structural model was examined to check the significance of 
relationships within the inner model, which prescribed variance of endogenous variables and test of hypothesis. The research summary 
is presented in Table 3. 

4. Analysis 

4.1. Common method variance 

Since all the respondents were high officials, thus on all the items of a questionnaire, the data could be suffered from common 
method variance, which may result in measurement error. Herman’s single factor test was employed to rectify the common method 
variance, which is the widely used tool given by Ref. [100]. Exploratory Factor Analysis (EFA) has been carried out for each item of all 
the 876 questionnaires. The un-rotated principal components analysis showed that the first factor accounted for 31.56% of the 
variance, and none of the factors accounted for a majority, which means that data is free from common method variance. 

4.2. Reliability and validity 

The data factor loadings (Table 4) of all the items have been measured to test the validity and reliability. Only items with a factor 
loading greater than 0.5 have been considered for further analysis, and other items from the data collection instruments with a factor 
loading less than 0.5 have been skipped. Moreover, Average Variance Extracted (AVE), Construct Reliability (CR), and Cronbach’s 
Alpha have been carried out too. Since Cronbach’s Alpha for all the latent constructs measured greater than 0.7 indicates higher 
reliability [101]. It is found that (Table 4) the Square Root of Average Variance Extracted (AVE) for each of the latent constructs is 
more than 0.50. High convergent validity was found since factor loadings for all the items measured greater than 0.6. 

The validity data can be measured using the heterotrait–monotrait (HTMT) ratio of correlations criterion [94].all the values of 
HTMT ratio calculated satisfactorily as they are within the threshold (below 0.90). This denotes “discriminant validity.” Additionally, 
the square root of respective AVE values of the correlation matrix shown in Table 5 reveals that all the diagonal values are higher than 
those shown below in the same column. Thus, discriminant validity is evident. 

However, the content of the questionnaire seems valid as it is supported by literature and formulated considering the expert opinion 

Table 3 
Study Summary. 
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Table 4 
Measurement model.  

Constructs/Items Code Mean SD FL 

Technological Capabilities α: 0.823; AVE:0.853; CR: 0.877 TC  
The ecological production technology of your firm is not very complex. TC1 6.12 1.238 .933 
Your firm has had some successful eco-innovation experience previously. TC2 6.56 1.895 .855 
You have adequate resources for the design of green products. TC3 6.22 1.465 .776 
R&D is capable of designing eco-friendly production processes. TC4 5.55 1.328 .790 
Environmental Regulations α: 0.844; AVE: 0.987; CR: 0.976 ER  
Your firm regards environmental audits as mandatory. ER1 5.75 1.432 .818 
There is a policy in your enterprise to guide ecological management. ER2 6.15 1.263 .551 
Your firm is responsive to any new provision to environmental regulations. ER3 5.89 1.413 .728 
Market Demand for Green Products α: 0.841; AVE: 0.941; CR: 0.978 GP  
Your firm routinely measures the market demand for green products. GP1 5.25 1.372 .641 
You produce green products because it has demand in the market. GP2 5.62 1.582 .823 
To the valued customer environment is an issue of great interest. GP3 6.12 1.363 .754 
Market demand is the main reason you produce the green product. GP4 6.03 1.496 .976 
Competitive Pressure α: 0.981; AVE: 0.923; CR: 0.975 CP  
Competitive pressure intensifies the eco-innovation initiatives of your firm. CP1 5.55 1.655 .652 
You increase market share through environmental concepts. CP2 5.84 1.470 .946 
Competitive advantage can be acquired through environmental policy. CP3 5.21 1.714 .587 
High Energy Price α: 0.834; AVE: 0.967; CR: 0.887 EP  
You follow a green policy due to the high price of energy. EP1 6.63 1.412 .778 
The high price made the green policy a necessary module. EP2 6.75 1.307 .845 
High energy fosters eco- innovation in manufacturing. EP3 5.58 1.443 .518 
High energy price motivates to go for green production. EP4 6.28 1.385 .785 
Expected Future Regulations α: 0.954; AVE: 0.854; CR: 0.845 FR    
The state will be stricter in conserving the environment in the future. FR1 6.28 1.386 .675 
Anticipated future regulations motivate eco- innovation initiatives. FR2 6.32 1.496 .845 
Accurately predicting future regulations enables a firm to keep ahead. FR3 6.81 1.328 .768 
Eco-Innovation α: 0.725; AVE: 0.915; CR: 0.876 EI  
Use of cleaner technology to create savings and prevent pollution. EI1 5.53 1.415 .987 
Your manufacturing process effectively reduces hazardous emissions. EI2 5.96 1.183 .548 
Low energy consumption, like electricity, gas, etc., in production and disposal. EI3 6.23 1.536 .758 
The manufacturing process reduces the use of raw materials. EI4 6.65 1.721 .678 
Reproduce, reuse, and recycle material. EI5 6.52 1.612 .745 
Economic Performance α: 0.723 AVE: 0.856; CR: 0.865 EcP  
Improved capacity utilization. EcP1 6.69 1.307 .978 
Decrease in loss from environmental accidents. EcP2 6.36 1.385 .812 
Decrease in waste management cost. EcP3 6.21 1.551 .865 
Increase in revenue by selling scrap materials and equipment. EcP4 6.87 1.258 .769 
Environmental Performance α: 0.823 AVE: 0.928; CR: 0.842 EnP  
Reduction of exhaust gas, wastewater, and solid waste. EnP1 6.52 1.205 .551 
Decrease in frequency of environmental accidents. EnP2 6.57 1.263 .679 
Decrease in the use of toxic material harmful to nature. EnP3 6.34 1.243 .715 
Reduction of exhaust gas, wastewater, and solid waste. EnP4 6.51 1.875 .778 
Societal Performance (SoP) α: 0.721; AVE: 0.978; CR: 0.862 SoP  
The use of indigenous resources helps balanced development. Sop1 6.53 1.655 .837 
Eco-innovation initiatives foster social equity. SoP2 6.55 1.470 .765 
Eco-innovation initiative accelerates social awareness for green. SoP3 6.66 1.692 .819 
Increase in investment for social development. SoP4 6.27 1.425 .817 

SD: Standard Deviation; FL: Factor Loadings; α: Cronbach’s Alpha. 

Table 5 
Discriminant validity.   

TC ER GP CP EP FR EI EcP EnP SoP 

TC 0.949 0.813 0.864 0.878 0.852 0.798 0.723 0.787 0.859 0.728 
ER 0.765 0.989 0.745 0.789 0.881 0.777 0.798 0.774 0.747 0.756 
GP 0.823 0.732 0.982 0.734 0.831 0.754 0.722 0.876 0.737 0.789 
CP 0.778 0.741 0.878 0.981 0.845 0.885 0.834 0.859 0.739 0.756 
EP 0.762 0.827 0.821 0.799 0.991 0.834 0.787 0.821 0.788 0.789 
FR 0.787 0.819 0.832 0.814 0.895 0.954 0.734 0.776 0.828 0.849 
EI 0.799 0.789 0.847 0.754 0.885 0.823 0.956 0.796 0.811 0.792 
EcP 0.891 0.722 0.831 0.778 0.733 0.864 0.845 0.924 0.858 0.819 
EnP 0.823 0.855 0.829 0.722 0.758 0.881 0.871 0.861 0.979 0.787 
SoP 0.888 0.856 0.895 0.753 0.774 0.761 0.896 0.778 0.855 0.982  
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from an in-depth interview with managers. A Confirmatory Factor Analysis (CFA) has been carried out to test the construct validity. For 
all the four endogenous constructs- EI, EcP, EnP, and SoP the value of R2 was calculated 0.682, 0.146, 0.692, and 0.683, respectively 
(Table 6). Except for the case of EcP, the value of r square was found between the acceptable range, indicating a strong association 
between exogenous and endogenous variables. When R square lies beween 0.67–0.75, the model is strong [102]. Thus, 68% 
Eco-Innovation (EI) initiatives of manufacturing SMEs are explained by the drivers altogether identified in this study. However, only 
14% of SME’s economic performance (EcP) is determined by Eco-innovation initiatives. In contrast, eco-innovation determines 69% 
and 68% of SMEs environmental performance (EnP) and societal performance (SoP), respectively (Table 6). 

4.3. Test of hypothesis 

SEM is the most appropriate method for the analysis of this study as it enables researchers to test relationships among various 
constructs simultaneously and able to test a theory with the goodness of fit [92]. Moreover, using SEM is appropriate to measure the 
mediating effect and testing a theory with the goodness of fit. Thus, partial least square (PLS-SEM) was used to analyze the collected 
data. Therefore, to test all the hypothesized relationships between constructs, SEM has been applied in this study. 

The statistical results of the analysis revealed (Table 7) the goodness of fit indices accounted for χ2 = 795.212, χ2/dƒ = 1.352, TLI 
= 0.925, and RMSEA = 0.035, indicating that the model has a good fit with the data (Table 5). Moreover, SRMR calculated = 0.059 and 
NFI = 0.964 (Table 7) which represents a good fit. The closer the value of NFI to 1, the better the model is fit. Usually, NFI> 0.9 
represents an acceptable fit [103]. However, SRMR was found in between (0<SRMR<0.08), the acceptable range [104]. 

A total of ten latent constructs were measured in this study. The value of R square in the blue circle (Fig. 2) denotes the variance in 
the endogenous construct explained by the exogenous construct. Among the total nine hypotheses, only two (H6 and H7a) do not 
support as shown in Table 7, that the p-value is greater than 0.05. When the p-value is calculated less than 0.05 and less than 0.01 the 
result is statistically significant at 5% and 1% level of significance, respectively [105]. Thus, there is no significant relationship be-
tween Expected Future Regulation (FR) and Eco-Innovation (EI) initiatives of SMEs in Bangladesh. Similarly, Eco-innovation Initia-
tives (EI) on SMEs economic performance measured as insignificant(p > .05). According to the statistical results (Table 7), all other 
hypotheses (H1, H2, H3, H4, H5, H7b & H7c) supported. 

5. Discussion 

The worldwide concern for sustainability has made green practice a mandatory module for business in all respect. Unlike others, 
Small and Medium Enterprises (SMEs) constitute the backbone of the business arena in developing economies like Bangladesh. In the 
era of technology with greater concern for sustainability, SMEs seek technological competitiveness and improvement in their inno-
vation initiatives. Technical and managerial excellency boosts SME’s environmental process innovation [5]. It is predicted that it 
becomes innovative if a firm’s technological capability is coupled with sophisticated knowledge. That means innovative firms are 
likely to be further innovative. This study found that technological capability had a (p < .05) positive impact on SME’s Eco-Innovation 
initiatives. This finding is consistent with the previous study [5]. It means more eco-innovation will result when physical technology 
and specialized knowledge are amassed. This is because SMEs with better environmental expertise will maximize knowledge transfer 
in their cluster networks, and eco-innovation is likely. 

This study reveals that, the impact of Environmental Regulations (ER) and Demand for Green Products (GP) on the Eco-Innovation 
behavior of manufacturing SMEs are significant at a 5% significance level. To comply with the environmental bindings and the 
extended demand for sustainable product SMEs in Bangladesh intensifies their eco-innovation initiatives. However, the existing 
literature claims environmental regulations are the critical eco-innovation driver [78]. These findings go in the same direction as prior 
research [34,36]. Thus, SMEs must comply with environmental regulations adopting eco-innovation to achieve sustainability in the 
form of financial, societal and environmental performance. At the same time firms, the worldwide concern for environmental con-
servation accelerates the demand for green products. Thus, eco-innovation could be the ideal tool to respond to this demand and attain 
sustainability. SMEs adopting eco-innovation having compliance with environmental regulations would be in an advantageous po-
sition to satisfy the customer producing and offering green products. 

In the world of ever-increasing competition in all walks of business, SMEs in Bangladesh are more responsive to competitive 
pressure and extend the effort to make a difference to the fullest. However, In this study, it is found that Competitive Pressure (CP) and 
the rise in Energy Prices (EP) are positively significant with firms eco-innovation initiatives. That means Competitive Pressure (CP) and 
the rise in Energy Prices (EP) are the two primary drivers that push the firms to take further eco-innovation, as supported by earlier 
study [1,30]. The rise in energy prices surges in the price for almost all commodities. Consequently, manufacturing SMEs take this issue 
with greater importance in formulating their energy consumption policy. However, SMEs choose eco-innovation to keep the 

Table 6 
Results of structural model.  

Constructs R2 SRMR NFI 

EI .682 .059 .964 
EcP .146 .059 .964 
EnP .692 .059 .964 
SoP .683 .059 .964  
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production cost less elastic with the increase in energy price. Thus, Competitive pressure (CP) and a rise in Energy Price (EP) 
significantly influence the firm’s Eco-Innovation (EI) initiative as the p-value accounts for less than 0.01. Technological capabilities 
and producing green products obeying environmental regulations will give SME a competitive edge. Capitalizing these competitive 
advantages, firms could achieve sustainability in all three domains. Tailoring green technology and eco-friendly innovation in pro-
duction will result in low energy consumption, providing financial and environmental benefits. Firstly, Low energy consumption 
enables a firm to leverage its financial assets to other priority investments and thus enhance returns. Secondly, lower carbon emissions 

Table 7 
Estimated relationships.  

Path Path Coefficient Standard Path Coefficient C.R P Decision 

EI  TC .449 .127 1.867 .030* H1Supported 

EI  ER .357 .182 2.562 .017* H2Supported 

EI  GP .259 .156 1.378 .020* H3Supported 

EI  CP .619 .137 0.262 .000** H4Supported 

EI  EP .867 .241 3.457 .000** H5Supported 

EI  FR .527 .054 4.278 .423 H6Not Supported 

EcP  EI .321 .279 7.681 .359 H7aNot Supported 

EnP  EI .736 .129 2.991 .000** H7bSupported 

SoP  EI .149 .167 0.571 .006** H7cSupported 

χ2 795.212 TLI  0.925   
dƒ 593 CFI  0.971   
χ2/dƒ 1.352 RMSEA  0.035   

**Significant at 1% level. *Significant at 5% level. 

Fig. 2. Structural equation model. 
Source: Generated from PLS output. 
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as a product of low energy consumption will reduce environmental pollution. 
However, in the current study, the relationship between expected Future regulations (FR) and SMEs eco-innovation initiatives was 

found insignificant (p > .05). Conversely, in developed economies, FR significantly influences the eco-innovation because most of the 
firms are in the matured stage and economy is comparatively stable, which is why firms always try to predict the future regulations [3]. 
But in an emerging economy like Bangladesh, where most of the firms are in their growing stage, and the economy is unpredictable, 
firms are not concerned about the forthcoming regulations and other moves. 

Moreover, the relationships between Eco-Innovation (EI) initiates and Economic Performance (EcP) of SMEs in Bangladesh were 
measured as insignificant (p > .05) (Table 7), and R square was found to be less than the acceptable range (Table 6). The result goes in 
the opposite direction to the existing literature [1,11]. In contrast, eco-innovation significantly influences SMEs’ Environmental 
Performance (EnP) (R2 = 0.692). Eco-innovation resulted in less harm to the environment through designing green products and 
developing eco-friendly production processes with the use of technology. Thus, environmental performance accelerated. However, the 
installation of green production process requires heavy investment in sophisticated technology and infrastructure like water and waste 
treatment. Therefore, eco-innovation could not improve a firm’s economic performance in the short run. Finally, the relationship 
between Eco-Innovation and SMEs’ Societal Performance (SoP) goes in the same direction as the existing study [97]. In general, there 
is a tendency of firms that pursue sustainability to build up their factory in locations far from urban areas. They try to live in green 
which is hardly found in the cities in Bangladesh. This tendency of the firms accelerates the rural economy in the form of employment 
creation, use of indigenous resources, and enhance the quality of life of rural people [105]. These all together contribute to making a 
society conscious, livable, and self-reliant. Thus, Eco-Innovation has a significant positive impact on societal performance (p < .01). 
However, though there is no direct relationship between eco-innovation and SMEs’ economic performance, there is an indirect positive 
impact. To comply with environmental regulations, firms promote a cleaner production process using eco-friendly technologies and 
indigenous raw materials [106]. It enhances greater production efficiency, compensating the cost of compliance and innovation and 
resulting in higher growth and profitability in the long run. From the discussion, it is fair to conclude that eco-innovation positively 
influences SMEs’ sustainability. Among the three domains of sustainability, eco-innovation has a significant direct impact on envi-
ronmental performance and societal performance, while the impact is indirect on the economic performance of SMEs in Bangladesh. 

6. Implications 

6.1. Theoretical implication 

Linking the relationship between resource-based view and Eco-innovation, the authors provide a comprehensive picture of the 
determinants of Eco-innovation initiatives towards sustainability in the light of manufacturing SMEs that previous scholars have failed 
to conclude a complete decision in emerging economies like Bangladesh, Bhutan, Pakistan, India, and Maldives. This study identifies 
the determinants of eco-innovation and its impact on economic, environmental, and social performance. The finding of the study 
reveals new interesting insights with several implications for the resource-based view. 

Firstly, technological capabilities, environmental regulation, market demand for green products, competitive pressure, and high 
energy prices are determinants of eco-innovation. From a resource-based perspective, the result shows that institutional pressure is not 
only a single factor in shaping a firm’s eco-innovation but also shaped by the firm’s internal resources that are critical for both 
prospective, like government and business community. Secondly, Bangladesh, as one of the most environmentally vulnerable coun-
tries, works to accelerate eco-innovation further; it cannot depend only on institutional factors like environmental regulations, green 
products, and competitive pressure. Under the resource-based view, eco-innovation is the process that helps generate a firm’s valuable 
resources for establishing a competitive advantage that leads to sustainable performance. This study contributes to the environmental 
policymakers implementing flexible initiatives to accelerate internal resources. The current initiative, like market demand for green 
products and high energy prices, aims to create and promote a culture of eco-innovation to capitalize technology of SMEs. Finally, RBV 
highlights the pool of a firm’s resources and capabilities that offer a sustained competitive advantage. That is why policymakers and 
firms should focus on reducing technological dependency instead of adopting initiatives to improve ecological technological capa-
bilities that ensure competitive advantage and sustained economic growth. SME firms should concentrate on attaining technology 
capabilities which are critical determinants of eco-innovation, only when firms become more competitive. Therefore, responsible 
parties must collaborate to enhance small and medium enterprise technology capabilities through eco-innovation with the help of 
established RBV. 

6.2. Practical implications 

The current findings provide some impactful implications for SME industries in Bangladesh and other potentially similar emerging 
economies. The result of this study suggests that eco-innovation is positively and significantly linked with three domains of sustain-
ability. This result breaks the previous perception of business that Eco-innovation is considered a wasteful investment that leads to zero 
financial return and is treated as a sunk cost. Now, SME industries recognize that eco-innovation is considered a barometer of the 
economy, and its results are efficacious for sustainable business. This study comes out with a comprehensive model capable of pro-
ducing directions in useful guidelines and explaining the associations among the pertinent actors and factors in this field. On top of 
that, this study incorporates societal performance as an important domain of sustainability. In contrast, most of the studies in the 
existing literature measured the relationship between eco-innovation and a firm’s economic performance and hardly extended to 
environmental performance. Thus, it enables the policymaker to formulate appropriate policies and put the SME sector on track toward 
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sustainability through understanding the critical determinants of eco-innovation initiatives and their intensity. From a managerial 
perspective, the findings of this research facilitate SMEs’ managerial levels to understand the association between sustainability and 
eco-innovation and help fine-tune their eco-friendly motive. 

7. Conclusion, limitations, and future research direction 

Eco-innovation has become unavoidable for firms to pursue sustainability and thus enjoy a competitive advantage under ever- 
increasing environmental pressure due to resource scarcity, ecological degradation, and increasing pollution worldwide. Consid-
ering institutional economics and the resource-based theory, this study provides an all-inclusive picture identifying the critical de-
terminants of SMEs’ eco-innovation initiatives and their impacts on sustainability in the form of economic performance, 
environmental performance, and societal performance. In general, this study contributes to enriching the existing literature. Realizing 
the Sustainable Development Goals are in tandem with Bangladesh’s development agenda ‘Vision 21′ and ‘Vision 41’. To achieve 
sustainable development performance in all three domains, i.e., Financial, Environmental, and Societal performance, should be taken 
as equally important. One-fourth of our GDP comes from SMEs, along with 7.8 million employments which provide a livelihood to 31.2 
million people. Thus, the study finding will facilitate the appropriate bodies to fine-tune the planning, decision, and strategies to 
flourish this important sector of the Bangladesh economy. Therefore, the run after the development agenda of Bangladesh will be 
smoother. 

The limitations of the research need to be recognized when the outcome of the results is interpreted and to compare the gener-
alizability to others. No study is free from limitations. Similarly, this research has some shortcomings. Firstly, the scope of the study is 
solely limited to the boundary of Bangladesh. So, the findings are not fair to generalize in other economies. Thus, future studies should 
emphasize more research on similar industries of other economies. Secondly, this study considered only the manufacturing SMEs as the 
sample, which restricts the transferability of the outcome to other industries. Therefore, future studies should encompass 
manufacturing and service-oriented SMEs to find robust results. Thirdly, this research is mostly based on primary data. A compre-
hensive study could be carried out incorporating both primary and secondary data. Finally, large and heavy industries contribute 
significantly to a country’s economy, but this research is solely based on the data on small and medium enterprises. Therefore, further 
study must be carried out covering firms regardless of their size and nature. 
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[85] ŠtefanBojnec& Drago Papler, Economic efficiency, energy consumption and sustainable development, J. Bus. Econ. Manag. 12 (2) (2011) 353–374, https:// 

doi.org/10.3846/16111699.2011.573278. 
[86] S. Elliott, T. Young, Nature by default in early childhood education for sustainability, Aust. J. Environ. Educ. 32 (1) (2016) 57–64, https://doi.org/10.1017/ 

aee.2015.44. 
[87] M.E. Porter, Green and competitive: ending the stalemate, Harv. Bus. Rev. 73 (5) (1995). 
[88] B. Clemens, Economic incentives and small firms: does it pay to be green? J. Bus. Res. 59 (4) (2006) https://doi.org/10.1016/j.jbusres.2005.08.006. 
[89] W. Cai, X. Zhou, On the drivers of eco-innovation: empirical evidence from China, J. Clean. Prod. 79 (2014) 239–248, https://doi.org/10.1016/j. 

jclepro.2014.05.035. 
[90] M.B. Bossle, M.D. de Barcellos, L.M. Vieira, L. Sauvée, The drivers for adoption of eco-innovation, J. Clean. Prod. 113 (2016) 861–872, https://doi.org/ 

10.1016/j.jclepro.2015.11.033. 

M.J. Hasan and M.S. Rahman                                                                                                                                                                                      

https://doi.org/10.1002/bse.2986
https://doi.org/10.1016/j.jbusres.2003.09.002
https://doi.org/10.1525/cmr.2015.58.1.20
https://doi.org/10.1080/00031305.2000.10474502
https://doi.org/10.1080/00031305.2000.10474502
https://doi.org/10.1016/j.jclepro.2012.12.043
https://doi.org/10.1016/j.egycc.2022.100080
https://doi.org/10.1016/j.respol.2012.01.005
https://doi.org/10.1016/j.respol.2012.01.005
https://doi.org/10.1002/bse.732
https://doi.org/10.2307/2095101
https://doi.org/10.1016/j.techfore.2013.09.001
https://doi.org/10.1016/S0921-8009(99)00112-3
https://doi.org/10.1016/S0921-8009(99)00112-3
http://refhub.elsevier.com/S2405-8440(23)05310-0/sref71
http://refhub.elsevier.com/S2405-8440(23)05310-0/sref71
https://doi.org/10.1016/j.ecolecon.2005.03.013
https://doi.org/10.1016/0304-405X(96)00881-1
http://refhub.elsevier.com/S2405-8440(23)05310-0/sref47
https://doi.org/10.1016/j.jclepro.2014.08.034
https://doi.org/10.1016/j.jclepro.2014.08.034
https://doi.org/10.1016/j.jclepro.2016.06.002
https://doi.org/10.1016/j.jclepro.2016.06.002
https://doi.org/10.1016/j.respol.2007.08.006
https://doi.org/10.1016/j.respol.2007.08.006
http://refhub.elsevier.com/S2405-8440(23)05310-0/sref98
http://refhub.elsevier.com/S2405-8440(23)05310-0/sref98
https://doi.org/10.1007/s10551-006-9025-5
https://doi.org/10.1007/s10551-006-9025-5
https://lab.merit.unu.edu/wp-content/uploads/2021/05/MEI-D2-Typology-of-eco-innovation-1.pdf
https://lab.merit.unu.edu/wp-content/uploads/2021/05/MEI-D2-Typology-of-eco-innovation-1.pdf
https://doi.org/10.1111/1540-5885.1350422
https://doi.org/10.1111/1540-5885.1350422
http://refhub.elsevier.com/S2405-8440(23)05310-0/sref60
http://refhub.elsevier.com/S2405-8440(23)05310-0/sref60
https://doi.org/10.1186/s41072-020-00080-0
https://www.worldbank.org/en/topic/smefinance
https://doi.org/10.1016/j.ecolecon.2007.10.001
https://doi.org/10.1016/j.ecolecon.2007.10.001
http://refhub.elsevier.com/S2405-8440(23)05310-0/sref16
https://doi.org/10.1002/bse.496
https://doi.org/10.1080/14479338.2015.1011060
https://doi.org/10.1080/14479338.2015.1011060
https://doi.org/10.1002/smj.519
https://doi.org/10.5539/ijbm.v13n7p195
https://doi.org/10.1504/IJBEM.2017.080783
https://doi.org/10.1007/s10640-006-9023-1
https://doi.org/10.1016/j.ecolecon.2008.07.004
https://doi.org/10.1016/j.ecolecon.2008.07.004
https://doi.org/10.1002/9781118785317.weom020179
https://doi.org/10.3846/16111699.2011.573278
https://doi.org/10.3846/16111699.2011.573278
https://doi.org/10.1017/aee.2015.44
https://doi.org/10.1017/aee.2015.44
http://refhub.elsevier.com/S2405-8440(23)05310-0/sref72
https://doi.org/10.1016/j.jbusres.2005.08.006
https://doi.org/10.1016/j.jclepro.2014.05.035
https://doi.org/10.1016/j.jclepro.2014.05.035
https://doi.org/10.1016/j.jclepro.2015.11.033
https://doi.org/10.1016/j.jclepro.2015.11.033


Heliyon 9 (2023) e18102

18

[91] D. Smallbone, F. Welter, The role of government in SME development in transition economies, Int. Small Bus. J. 19 (4) (2001), https://doi.org/10.1177/ 
0266242601194004. 

[92] N.F. Habidin, S. Hashim, N.M. Fuzi, M.I. Salleh, Total productive maintenance, kaizen event, and performance, Int. J. Qual. Reliab. Manag. 35 (9) (2018), 
https://doi.org/10.1108/IJQRM-11-2017-0234. 

[93] B.C. Deb, M.M. Rahman, M.S. Rahman, The impact of environmental management accounting on environmental and financial performance: empirical 
evidence from Bangladesh, J. Account. Organ. Change 19 (3) (2023) 420–446, https://doi.org/10.1108/JAOC-11-2021-0157. 

[94] J.F. Hair, C.M. Ringle, M. Sarstedt, PLS-SEM: indeed a silver bullet, J. Market. Theor. Pract. 19 (2) (2011), https://doi.org/10.2753/MTP1069-6679190202. 
[95] A.M. McGahan, Competition, strategy, and business performance, Calif. Manag. Rev. 41 (3) (1999) 74–101, https://doi.org/10.2307/41165998. 
[96] L. Li, The impact of eco-innovation and clean energy on sustainable development: evidence from USA, Eng. Econ. 34 (1) (2023) 4–16, https://doi.org/ 

10.5755/j01.ee.34.1.32158. 
[97] Y. Sun, F. Yesilada, Z. Andlib, T. Ajaz, The role of eco-innovation and globalization towards carbon neutrality in the USA, J. Environ. Manag. 299 (2021), 

113568, https://doi.org/10.1016/j.jenvman.2021.113568. 
[98] T. Porter, R. Derry, Sustainability and business in a complex world, Bus. Soc. Rev. Innovat. 117 (1) (2012) 33–53, https://doi.org/10.1111/j.1467- 

8594.2012.00398.x. 
[99] Md Qamruzzaman, Productivity and performance evaluation of SME sector in Bangladesh: evidence from the historical data, J. Islam. Finan. Bus. Res. 3 (1) 

(2015) 14–22. 
[100] J. Przychodzen, W. Przychodzen, Relationships between eco-innovation and financial performance–evidence from publicly traded companies in Poland and 

Hungary, J. Clean. Prod. 90 (2015) 253–263, https://doi.org/10.1016/j.jclepro.2014.11.034. 
[101] M. Yurdakul, H. Kazan, Effects of eco-innovation on economic and environmental performance: evidence from Turkey’s manufacturing companies, 

Sustainability 12 (8) (2020) 3167, https://doi.org/10.3390/su12083167. 
[102] Marcoulides, Saunders, s comments: PLS: a silver bullet? MIS Q. 30 (2) (2006) https://doi.org/10.2307/25148727. 
[103] Linus Nyiwul, Income, environmental considerations, and sustainable energy consumption in Africa, Int. J. Green Energy 15 (4) (2018) 264–276, https://doi. 

org/10.1080/15435075.2018.1439037. 
[104] L. Hu, P.M. Bentler, Cutoff criteria for fit indexes in covariance structure analysis: conventional criteria versus new alternatives, Struct. Equ. Model.: A 

Multidiscip. J. 6 (1) (1999) 1–55, https://doi.org/10.1080/10705519909540118. 
[105] R.A. Betensky, The p-value requires context, not a threshold, Am. Statistician 73 (2019), https://doi.org/10.1080/00031305.2018.1529624 sup.1. 
[106] D. You, Y. Zhang, B. Yuan, Environmental regulation and firm eco-innovation: evidence of moderating effects of fiscal decentralization and political 

competition from listed Chinese industrial companies, J. Clean. Prod. 207 (2019) 1072–1083, https://doi.org/10.1016/j.jclepro.2018.10.106. 

M.J. Hasan and M.S. Rahman                                                                                                                                                                                      

https://doi.org/10.1177/0266242601194004
https://doi.org/10.1177/0266242601194004
https://doi.org/10.1108/IJQRM-11-2017-0234
https://doi.org/10.1108/JAOC-11-2021-0157
https://doi.org/10.2753/MTP1069-6679190202
https://doi.org/10.2307/41165998
https://doi.org/10.5755/j01.ee.34.1.32158
https://doi.org/10.5755/j01.ee.34.1.32158
https://doi.org/10.1016/j.jenvman.2021.113568
https://doi.org/10.1111/j.1467-8594.2012.00398.x
https://doi.org/10.1111/j.1467-8594.2012.00398.x
http://refhub.elsevier.com/S2405-8440(23)05310-0/sref76
http://refhub.elsevier.com/S2405-8440(23)05310-0/sref76
https://doi.org/10.1016/j.jclepro.2014.11.034
https://doi.org/10.3390/su12083167
https://doi.org/10.2307/25148727
https://doi.org/10.1080/15435075.2018.1439037
https://doi.org/10.1080/15435075.2018.1439037
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/00031305.2018.1529624
https://doi.org/10.1016/j.jclepro.2018.10.106

	Determinants of eco-innovation initiatives toward sustainability in manufacturing SMEs: Evidence from Bangladesh
	1 Introduction
	2 Theoretical background and hypotheses development
	2.1 Technological capabilities and eco-innovation
	2.2 Environmental regulations and eco-innovation
	2.3 Demand for green products and eco-innovation
	2.4 Competitive pressure and eco-innovation
	2.5 Rise in energy price and eco-innovation
	2.6 Expected future regulations and eco-innovation
	2.7 Eco-innovation and sustainability

	3 Materials and methods
	3.1 Research type
	3.2 Sampling
	3.3 Measurements
	3.4 Data collection instrument
	3.5 Analysis techniques

	4 Analysis
	4.1 Common method variance
	4.2 Reliability and validity
	4.3 Test of hypothesis

	5 Discussion
	6 Implications
	6.1 Theoretical implication
	6.2 Practical implications

	7 Conclusion, limitations, and future research direction
	Author contribution statement
	Data availability statement
	Additional information
	Declaration of competing interest
	Acknowledgment
	References


