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Abstract 

The objectives of sustainable innovation and environment, social, and governance 

(ESG) are interconnected, with sustainable innovation serving to achieve ESG goals. 

The relationship between sustainable innovation and ESG is symbiotic, as the 

objective is to integrate sustainability principles into innovation processes, ensuring 

that new developments align with ESG goals. The prime purpose of this study is to 

investigate the relationship between sustainable innovation and ESG. The population 

for this research is all pharmaceutical and chemical companies in Bangladesh, 

implying a comprehensive examination of the entire industry rather than focusing on 

specific segments or subsets.  Secondary panel data (2017-2021) comprising 34 

companies from the Dhaka stock exchange was collected based on instruments 

adopted from existing literature. The findings suggest that prioritizing ESG 

considerations produces positive outcomes in innovation and organizational 

practices. The study found that product-sustainable innovation, process-sustainable 

innovation, and technology-sustainable innovation have a positive impact on ESG. 

The results indicate that companies with higher ESG performance are more likely to 

achieve positive outcomes in innovation, environmental impact, social contributions, 

and governance practices. The study advocates integrating ESG principles into 

business practices for a holistic and positive impact.  
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1. Introduction  

ESG, or environmental, social, and governance, is a structure for evaluating a 
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company's economic plans and accomplishments regarding several sustainable and 

moral concerns. Pharmaceutical companies and ESG are interrelated. Regarding 

sustainable innovation strategies of pharmaceutical companies, the main focus should 

be on the impact of ESG. This study focuses on innovative and sustainable strategies 

of the leading pharmaceutical companies of Bangladesh and how their activities impact 

the core elements of ESG. It also assists companies in analyzing corporate risks and 

possibilities in specific sectors (Brooks & Oikonomou, 2018). While sustainability, 

ethics, and corporate governance are commonly thought of as non-financial efficiency 

metrics, an ESG program's role is to ensure responsibility and the execution of 

procedures and procedures that control a company's impact, such as its environmental 

impact and how this treats staff, vendors, and other participants (J. Sultana, 2018). ESG 

measures also help to support larger companies' sustainable development efforts, 

which aim to position firms for enduring achievement with ethical business leadership 

and company structure. 

Pharmaceutical companies are responsible for the innovation of excellent quality and 

sustainable products and how their new products and approaches affect the 

environmental, social, and governance aspects. Bangladesh has seen fast growth in 

society and the economy in the previous years but at a high cost to the environment 

(Reich, 2018). The World Bank and the Government of Bangladesh have worked 

together since 1980 to improve environmental, social, and governance resilience.  The 

progress in the report shows how the pharmaceutical companies have been 

affirmatively impacting our ESG over the past decade.  However, during this growing 

phase of global warming and other natural calamities, the pharmaceutical industries 

must drive innovative, sustainable growth more than ever to eliminate the problems 

affecting our environment, society, and governance. Environmental, social, and 

governance factors (ESG) have become increasingly important in the investment 

decision-making process, which has had far-reaching effects on the health of the stock 

market, national and global economies, and social and environmental sustainability.   

The pharmaceutical and chemical industries in Bangladesh significantly impact the 

environment, accounting for 35% of industrial pollution, as reported by the Department 

of Environment. With the sector employing approximately 200,000 people and 

experiencing 12% annual employment growth, sustainable innovations such as green 

chemistry and waste reduction techniques are crucial for enhancing workplace safety 

and health standards. Furthermore, the adoption of these practices aligns with 

Bangladesh's 2020 National Environmental Policy, aimed at promoting sustainable 

industrial operations. However, compliance with ESG standards remains inconsistent, 

underscoring the need for improved governance and accountability mechanisms. 

Economic analyses, such as those by McKinsey, indicate that companies implementing 

sustainable practices can achieve a 15-20% increase in operational efficiency. This 

study aims to quantify similar gains within Bangladeshi pharmaceutical and chemical 
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firms, providing strategic insights for policymakers and industry leaders to enhance 

ESG performance and foster a more sustainable industrial future for the country.     

This study is driven by the urgent need to address critical environmental, social, and 

governance challenges within Bangladesh's pharmaceutical and chemical industries. 

These sectors significantly contribute to environmental pollution, accounting for 35% 

of industrial pollution as reported by the Department of Environment. Sustainable 

innovations, such as green chemistry and waste reduction techniques, are essential for 

mitigating this impact and preserving Bangladesh's natural resources. Additionally, 

with the pharmaceutical sector employing approximately 200,000 people and 

experiencing 12% annual employment growth, there is a crucial need to improve 

workplace safety and health standards, thereby enhancing social well-being. 

Furthermore, despite the emphasis on sustainable practices in Bangladesh’s 2020 

National Environmental Policy, regulatory compliance remains inconsistent. This 

study aims to explore how better governance and accountability mechanisms can 

strengthen adherence to ESG standards, providing valuable insights for policymakers 

and industry leaders to foster more sustainable and responsible industrial operations. 

Bangladesh has made significant contributions to economic development and 

industrialization. However, due to industrial activities, Bangladesh faces severe 

environmental challenges, including water pollution, air quality degradation, and 

deforestation. The problem is exacerbated by inadequate waste management and 

limited green initiatives. This problem statement aims to investigate and address the 

key obstacles in Bangladesh’s path towards sustainable innovation and ESG 

integration. 

Sustainable innovation often requires collaboration across disciplines, industries, and 

stakeholders. A lack of effective cross-sector collaboration hinders the development of 

holistic solutions that tackle sustainability challenges comprehensively. Many 

businesses face pressure to prioritize short–term financial performance over long-term 

ESG consideration due to shareholder demands and market expectations. This short-

term focus can hinder strategies, ESG planning, and investment in sustainable 

practices. Smaller companies and organizations with limited resources may find it 

challenging to implement comprehensive ESG strategies, as doing so often requires 

dedicated teams, data systems, and financial investments.  

The main problem of this research is the lack of awareness and understanding of 

sustainable innovation among firms and policymakers. Inadequate funding and support 

for sustainable innovation initiatives and ESG Weak collaboration and networking 

among firms, academia, and civil society organizations. Insufficient infrastructure, 

such as energy and transportation, to support sustainable innovation, and inadequate 

support from government agencies and policies for sustainable innovation and ESG. 

Therefore, the study seeks to integrate the relationship between sustainable innovation 



142 Toha, Mannan and Afrin 

and ESG. 

 

2. Literature Review and Conceptual Framework  

2.1 Sustainable innovation: Sustainable innovation economic, social, and governance 

performance are interconnected and play critical roles in achieving sustainable 

development. Sustainable innovation creates new products, services, and processes 

that reduce negative impacts on the environment, society, and the economy while 

creating value for stakeholders. Sustainable innovation is developing new ideas, 

instruments, or business models with an eye toward the social, cultural, and 

environmental domains while keeping an eye on ecological sustainability, equity, 

profitability, and ESG standards. World Economic Forum. (2021). 

In Bangladesh, sustainable innovation prioritizes social justice, environmental 

sustainability, and financial sustainability with the goals of boosting economic growth, 

resolving socioeconomic problems, and adding value to businesses and communities. 

World Bank. (2018). Sustainable innovation has promoted environmentally conscious 

solutions by emphasizing social responsibility, economic viability, ecological 

integrity, and social responsibility. Sustainable product innovation refers to developing 

and introducing new products with a focus on minimizing negative environmental, 

social, and economic impacts throughout their life cycle. The goal is to create products 

that meet consumer needs while contributing to long-term ecological and societal 

sustainability. Sustainable product innovation often encompasses using renewable 

materials, reducing energy consumption, adopting circular economy principles, and 

considering social responsibility in the design and production processes. Sustainable 

product innovation refers to developing environmentally friendly and socially 

responsible products while meeting consumer expectations and driving economic 

success. It involves integrating sustainability considerations into the early stages of the 

innovation process, such as product strategy formulation, opportunity identification, 

and concept development.  

To achieve sustainable product innovation, it is essential to understand why consumers 

adopt sustainable products and what makes them sustainably use these products. This 

can be facilitated by designing sustainability affordances that stimulate adoption and 

sustainable usage, considering the trade-offs between environmental features and 

consumer expectations. Sustainable product innovation should also consider the 

product's whole life cycle and address environmental, economic, and social impacts. 

Communication of sustainable product innovation to consumers is also crucial, and 

methods such as eco-labeling and sustainability benchmarking can be used to promote 

sustainable consumption. (Shuyi Wang, 08 Jul 2022).  

Sustainable process innovation refers to developing and implementing new and 

improved methods, practices, or procedures within an organization that aim to reduce 
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negative environmental, social, and economic impacts while enhancing overall 

efficiency and effectiveness. Sustainable process innovation is driven by minimizing 

resource use, waste generation, and environmental pollution while promoting long-

term economic viability and positive social outcomes. 

Sustainable process innovation refers to developing and implementing new processes 

that are environmentally friendly, socially responsible, and economically viable. It 

involves integrating sustainability principles into the design, production, and 

management of processes to minimize adverse environmental and societal impacts 

while maximizing economic benefits. The cohabitation of innovation, digitalization, 

and sustainability in education can lead to economic growth and competitiveness. 

Sustainable process innovation refers to developing new processes and practices in 

organizations that prioritize social, economic, and environmental aspects. It involves 

incorporating sustainable principles into companies' manufacturing and operational 

activities.  

Sustainable technology innovation aims to balance technological progress with the 

well-being of the planet and society. Sustainable technology innovation involves the 

development, application, and integration of technological advancements that address 

environmental, social, and economic challenges. It emphasizes creating and adopting 

technologies that contribute positively to sustainability goals, such as reducing 

resource consumption, minimizing environmental impact, and fostering social 

responsibility. This type of innovation often encompasses the design, production, and 

use of technologies that promote energy efficiency. Sustainable technology innovation 

is crucial for achieving economic, environmental, and social sustainability. 

Technological innovation is significant in addressing the energy problem and 

supporting national economic development. Designing technology that balances 

economic, environmental, and social considerations is essential, benefiting all 

stakeholders while minimizing negative impacts. Building teams with innovative 

human resources and having clear principles can maximize the efficiency of creative 

talent and advance continuous innovation outcomes. The shift to green technology can 

occur through incremental or disruptive innovation, but government intervention is 

often necessary to promote the transition [4]. In the context of public technology 

innovation procurement, quality-incentive contracts can encourage enterprises to 

improve the quality of technological innovation. 

Overall, sustainable technology innovation requires considering the economic viability 

of technologies, incorporating green practices, and addressing societal challenges 

through innovative approaches. It refers to the development and implementation of 

technological advancements that contribute to long-term environmental, social, and 

economic sustainability. It involves the creation of new products, processes, 

organizations, behaviors, or values that address major social challenges and promote 
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sustainability.  

 

2.2 ESG (Environmental, Social, and Governance): ESG is a set of criteria used by 

investors to assess a company's impact and behavior in three key areas: environmental 

(E), social (S), and governance (G). ESG focuses on a company's environmental 

impact, including carbon footprint, energy efficiency, waste management, and natural 

resource use. Social (S) evaluates a company's relationships with employees, 

customers, communities, and stakeholders, considering labor practices, diversity, 

human rights, community engagement, and product safety. Governance (G) refers to 

the internal processes and structures guiding a company's decision-making and 

management, including board composition, executive compensation, shareholder 

rights, and transparency of financial reporting. ESG performance is a comprehensive 

framework that assesses a company's social responsibility, environmental effect, and 

effectiveness of governance to guarantee long-term value creation for stakeholders. 

The company's sustainable, ethical, and responsible business practices are also 

assessed.  

Bangladesh has been the focus of research on environmental, social, and governance 

(ESG) factors. Studies have examined the impact of ESG performance on 

sustainability performance, with a particular focus on the manufacturing sector in 

Bangladesh (Rashid, 2023). Additionally, the relationship between tourism 

development and environmental sustainability, good governance, and financial 

inclusion has been explored in the context of Bangladesh's economy. The financial 

performance of non-financial sector companies in Bangladesh has also been assessed 

regarding social, environmental, and governance factors, using the Global Reporting 

Initiative (GRI) standard indicators. Furthermore, the potential implementation of a 

green tax in Bangladesh has been discussed to protect the environment and increase 

revenue for sustainable development. Finally, the role of NGOs in ensuring local 

governance in Bangladesh, particularly in the post-pandemic era, has been 

investigated, highlighting the need for partnerships between NGOs and the local 

government (Rahman, 2023). 

Manzoor et al. (2023) emphasize the positive effects of SOIS on economic stability, 

identifying innovation as the primary force behind economic development. They argue 

for the implementation of SOIS to achieve Sustainable Development Goals (SDGs), 

suggesting that innovation is vital for economic stability. Wang and Yang (2023) shift 

the focus to the financial industry, investigating the role of government policies in 

promoting sustainable innovation. Their findings highlight the positive impact of 

sustainable commitment in the financial sector, stressing the need for high capital 

adequacy ratios to manage risks associated with innovation. This research underscores 

the importance of government support in fostering sustainable practices within specific 

industries. Sultana and Turkina (2023) delve into the collaborative aspect of 
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sustainable innovation, examining the role of intermediaries in innovation ecosystems. 

Their research emphasizes the significant role played by intermediaries in facilitating 

collaborations between actors, thereby supporting the development of sustainable 

innovation ecosystems. Policymakers are encouraged to involve intermediaries in the 

policymaking process to enhance sustainability.  

Zhou et al. (2023) contribute to the literature by exploring sustainable innovation in 

the fashion industry. They identify specific design elements contributing to the 

continuous value of apparel products on second-hand trading platforms. The study 

emphasizes the importance of aesthetics and functionality in sustainable fashion, 

providing valuable insights for designers. Yang and Wu (2022) focus on grassroots 

governance, identifying three combined paths for the sustainability of project-driven 

innovation: dependent development, social embeddedness, and government-society 

cooperation. This research sheds light on the necessity of grassroots society 

mobilization for sustained innovation. Zartha Sossa et al. (2022) propose a 

methodology for diagnosing regions and identifying gaps in sustainability-oriented 

innovation systems. Based on a Colombian case, their study underlines the need for 

such methodologies to measure sustainability variables and guide public policy, 

emphasizing the importance of knowledge and policy. 

He and Liu (2023) contribute to the literature by discussing the impact of positive ESG 

performance on reducing firm risk from a financing constraints perspective. Their 

study integrates various methods to reveal a positive relationship between ESG 

performance and a reduction in firm risk. The positive impact is attributed to ESG 

performance alleviating firm financing constraints. Recommendations from this study 

include industry-specific investigations into the impact of ESG performance on firm 

risk and examining the long-term effects of positive ESG performance. The 

significance lies in recognizing the dual role of ESG in reducing firm risk and 

alleviating financing constraints. 

The literature on sustainable innovation and ESG performance in the pharmaceutical 

and chemical industries, particularly in developing economies like Bangladesh, reveals 

several gaps that this study aims to address. First, existing research often focuses on 

developed countries, leaving a significant gap in understanding how sustainable 

innovation impacts ESG performance in developing contexts. There is limited 

empirical evidence on the specific mechanisms through which sustainable innovation 

influences ESG outcomes in the pharmaceutical and chemical sectors of Bangladesh. 

Additionally, much of the current literature does not comprehensively examine the 

different dimensions of sustainable innovation—product, process, and technology—

and their distinct impacts on ESG performance. Furthermore, there is a lack of 

longitudinal studies that track the long-term effects of sustainable innovation on ESG 

metrics, as well as comparative studies that could highlight regional differences and 

similarities. The role of government policies and regulatory frameworks in facilitating 
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sustainable innovation and improving ESG performance remains underexplored, 

particularly in the context of Bangladesh. Lastly, while quantitative analyses are 

prevalent, there is a need for more qualitative insights to understand the contextual and 

practical challenges faced by companies in integrating sustainability into their 

innovation processes. This study addresses these gaps by providing a comprehensive 

analysis of the relationship between sustainable innovation and ESG performance in 

Bangladesh's pharmaceutical and chemical industries, using both quantitative and 

qualitative data to offer a holistic understanding of this complex relationship. 

 

2.3 Conceptual Framework and Hypothesis Development: During this review, the 

following research gaps were discovered. Most studies on sustainable innovation and 

ESG have been conducted in developed countries. Similar studies on emerging 

economies such as Bangladesh are limited.  Most of the previous studies focused on 

primary data using a structured questionnaire. Very few studies have been conducted 

to collect secondary data. The proposed hypothesis regarding the study's research 

objectives and questions will be discussed in more detail in the following section. 

H1:  Product sustainable innovation has a positive impact on ESG 

H2:   Process sustainable innovation has a positive impact on ESG 

H3: Technology-sustainable innovation has a positive impact on ESG 

 

Independent Variable Dependent Variable 

 

Sustainable innovation  

 

Figure 1: Conceptual Framework 

 

The independent variable of this proposed conceptual framework consists of three 

dimensions: Product sustainable innovation, process-sustainable innovation, and 
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technology innovation.  The dependent variable of this proposed conceptual 

framework consists of ESG, which has three dimensions, namely, Environment, Social, 

and Governance 

 

3. Methodology  

This study is quantitative based on panel data from 2017-2021 from pharmaceutical 

and chemical companies listed on the Dhaka stock exchange.   This study aims to 

investigate the impact of sustainable innovation and ESG practices. Therefore, this 

study adopts content analysis techniques to collect annual and sustainability report 

data. 

Product, process, and technology are this study’s key components as independent 

variables. Existing indexes will be adapted to gather data from these dimensions to 

construct a new index for proactive, sustainable innovation. After a compressive 

review and analysis of the existing sustainable innovation, it is inferred that this 

research advocates Garca Granero et al. (2018), a sustainable innovation performance 

indicators index for product, process, and process. In addition to that, this study also 

advocates Arundel, A., & Kemp, R. (2009) measuring sustainable innovation index for 

one-dimension manned technology innovation. It is argued that these two studies fit 

the requirements of the research aims and research questions. These two indices were 

intended for micro-level and secondary panel dataset studies. 

Therefore, the indices of Garca-Granero et al. (2018) and Arundel, A., & Kemp, R. 

(2009) were used to collect innovation data. The sustainable innovation index is a 

metric for determining how innovative a company is from an environmental 

perspective. This study was designed to measure it proactively through content analysis 

using a specific scoring system from 0 to 2. Whereas 0 = information was not found, 1 

= only a brief description without implementation details, 2 = detailed information 

(e.g., detailed plans, an implementation process, or quantitative terms, thus indicating 

a firm was indeed conducting a related type of innovation).  Environment, social, and 

governance are the key components of this study as dependent variables. This study 

was designed to measure it proactively through content analysis using a specific 

scoring system from 0 to 2. At the same time, 0 = information was not found, 1= only 

a brief description without implementation details, and 2 = detailed information (e.g., 

detailed plans, an implementation process, or quantitative terms, thus indicating a firm 

was indeed conducting a related type of innovation).  

 

4. Data Analysis, Findings and Discussion  

4.1 Descriptive and correlation analysis: There are 34 publicly listed pharmaceutical 

and chemical companies in Bangladesh with total observation 170 for five years (2017-

2021) of data. The objectives and research questions demand panel data for further 
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analysis of this study. Therefore, data was collected over five years for 34 companies 

from 3 different sources: the respective company website, their sustainability reports, 

and most importantly, the company annual reports. Descriptive statistics are presented 

to begin with the panel data analysis. The descriptive analysis depicting the dimensions 

of innovation (product, process, technology, Environment, social, governance) 

indicates average positive values. The table provided presents descriptive statistics for 

various dimensions related to sustainable innovation and ESG in Table 1.  

 

Table 1: Descriptive statistics 

 Minimum Maximum Mean Std. Deviation 

Product Innovation 0.86 2.00 1.4182 0.27875 

Process Innovation 0.45 2.00 1.3862 0.27999 

Technology 

Innovation 
0.00 2.00 1.1789 0.81187 

Environmental 0.80 2.00 1.4316 0.31191 

Social 0.83 2.00 1.3945 0.28844 

Governance 0.20 2.00 1.4232 0.43159 

ESG 0.68 1.93 1.4180 0.30310 

Source: Authors Accumulation  

 

Regarding innovation, the mean values for Product Innovation 1.4182 and Process 

Innovation 1.3862 suggest a moderate emphasis on these aspects, with relatively low 

variability around the means. On the other hand, Technology Innovation exhibits a 

lower mean of 1.1789 and a higher standard deviation of 0.81187, indicating more 

diverse experiences and potentially more significant variability in technological 

innovation approaches among the surveyed organizations. In summary, the findings 

from this table offer insights into the innovation and sustainability landscape of the 

surveyed organizations, highlighting varying degrees of emphasis and variability 

across different dimensions. This information can be valuable for understanding the 

current practices and priorities within the sample and identifying areas where 

organizations may differ in their approaches to innovation and sustainability.    

This section presents the results of the Pearson correlation analysis of independent, 

dependent, moderating, and control variables. Findings of the Pearson correlation 

reveal that most independent variables are positively correlated with one another. 

 

Table 2: Correlations Analysis 
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** 
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Source: Authors Accumulation  

 

The correlation table presents a comprehensive overview of the relationships between 

various dimensions of innovation and sustainability practices within a sample of 95 

organizations. Analyzing the correlation coefficients provides valuable insights into 

how these dimensions interconnect and influence each other. Starting with innovation, 

the findings reveal that a focus on Product Innovation strongly correlates with an 

emphasis on Environmental 0.566 and Social 0.427 factors. This suggests that 

organizations prioritizing product innovation are likely to extend their focus to 

environmental and social considerations. Additionally, a positive correlation with 

Governance 0.408** indicates a connection between product innovation and effective 

governance practices. The most robust association is observed with ESG 0.513, 

highlighting a significant relationship between product innovation and a 

comprehensive approach to environmental, social, and governance factors. In 

summary, the correlation findings highlight the intricate relationships between 

different dimensions of innovation and sustainability practices. Organizations appear 

to integrate these aspects, with strong associations indicating a comprehensive and 
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interconnected approach to environmental, social, governance, and innovative 

strategies. These insights are valuable for understanding the multifaceted nature of 

organizational practices in innovation and sustainability 

 

4.2 Regression Analysis and Hypotheses Testing : The findings from the presented 

table offer a comprehensive understanding of the regression model's performance and 

its ability to elucidate relationships between variables. 

 

Table 3: Model Summary- Product Sustainable Innovation 

Table 3: Model Summary- Product Sustainable Innovation   

Model R R Square Adjusted R 

Square 

Std. Error 

of the 

Estimate 

Change Statistics 

R Square 

Change 

F Change df1 Sig. F 

Change 

1 0.521a 0.271 0.263 0.23927 0.271 34.577 1 0.000 

Source: Authors Accumulation  

 

The correlation coefficient (R) of 0.521 indicates a moderate positive correlation, 

signifying a discernible but not exceptionally strong association between the 

independent and dependent variables. The R Square value of 0.271 reveals that the 

model accounts for approximately 27.1% of the variance in the dependent variable, 

providing a substantial but not exhaustive explanation of the observed data. The 

adjusted R Square, slightly lower at 0.263, factors in the number of predictors in the 

model, suggesting a marginal impact of additional variables on the overall explained 

variance. The standard error of the estimate (0.23927) denotes the accuracy of the 

model's predictions, with a lower value indicating greater precision. 

The change statistics highlight the improvement by including independent variable(s). 

The R Square Change of 0.271 signifies a significant contribution, and the associated 

F Change of 34.577 indicates an overall enhancement in model fit. In the Model 

Summary section, the substantial degrees of freedom for the change in the model (df2 

= 93) and a remarkably low p-value (Sig. F Change = 0.000) underscore the statistical 

significance of the improvement. However, the Durbin-Watson statistic 0.445 suggests 

potential positive autocorrelation in the residuals, necessitating further investigation. 

 

Table 4: Model Summary- Process Sustainable Innovation 

  

Model R R Square Adjusted R 

Square 

Std. Error 

of the 

Estimate 

Change Statistics 

R Square 

Change 

F Change df1 Sig. F 

Change 
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1 0.752a 0.566 0.561 0.18548 0.566 121.213 1 0.000 

Source: Authors Accumulation  

 

The correlation coefficient (R) of 0.752 indicates a robust linear relationship between 

the predictors and the dependent variable. With an R Square value of 0.566, the 

predictors in the model explain approximately 56.6% of the variability in the dependent 

variable. The Adjusted R Square of 0.561 considers the number of predictors and 

provides a more conservative estimate of the proportion of variance explained. The 

standard error of the estimate (0.18548) represents the average deviation of observed 

values from the predicted values. A lower value indicates a better fit of the model. The 

R Square Change (0.566) signifies the increase in explained variance resulting from 

adding predictors in Model 1. The F Change statistic (121.213 with 1 degree of 

freedom) tests the overall significance of adding predictors, indicating a substantial 

improvement in model fit. Model 1 incorporates 93 degrees of freedom (df2) 

associated with the added predictors. 

 

Table 5: Model Summary- Technology Sustainable Innovation 

 

Model R R Square 
Adjusted R 

Square 

Std. Error of 

the Estimate 

Change Statistics 

R Square 

Change 
F Change df1 

Sig. F Change 

1 0.191a 0.037 0.026 0.80112 0.037 3.539 1 0.063 

Source: Authors Accumulation  

 

The results of the regression analysis, as depicted in the provided table, reveal insights 

into the relationship between the independent and dependent variables. The correlation 

coefficient (R) is found to be 0.191a, indicating a relatively weak linear relationship. 

The coefficient of determination (R Square) is 0.037, implying that only 3.7% of the 

variability in the dependent variable can be explained by the independent variable(s). 

The adjusted R Square, accounting for the number of predictors, is 0.026. 

The standard error of the estimate is 0.80112, providing an estimate of the variability 

of the errors in predicting the dependent variable. Notably, the change statistics 

indicate that including the independent variable(s) led to a 3.7% increase in the 

proportion of explained variance, as reflected in the R Square Change. The F Change 

statistic is 3.539, suggesting a test for the overall significance of the model 

improvement. With one degree of freedom (df1), this improvement may be considered 

in the context of the broader model. 
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Table 6: Regression Summary Table 

Dependent Variable R² F Value Sig. ESG Co eff. Sig. 95% CI ESG 

Product Innovation 0.27 34.58 0.00 0.48 0.00 (0.32, 0.64) 

Process Innovation 0.57 121.21 0.00 0.69 0.00 (0.57, 0.82) 

Tech Innovation 0.04 3.54 0.06 0.51 0.06 (-0.03, 1.05) 

Source: Authors Accumulation 

 

The regression model for Product Innovation indicates a substantial explanatory 

power, with an R² of 0.27. This implies that the included variables can explain 

approximately 27% of the variability in Product Innovation. The F-value of 34.58 is 

highly significant (p < 0.001), supporting the overall significance of the model. The 

ESG coefficient is 0.48, also highly significant (p < 0.001), suggesting a positive 

relationship. The 95% confidence interval for the ESG coefficient ranges from 0.32 to 

0.64, reinforcing the robustness of this positive association. In essence, companies with 

higher ESG performance are likely to exhibit increased levels of Product Innovation. 

For Process Innovation, the regression model demonstrates substantial explanatory 

power, with an impressive R² of 0.57. The F-value of 121.21 is highly significant (p < 

0.001), indicating the model's overall significance. The ESG coefficient is 0.69, highly 

significant (p < 0.001), and the 95% confidence interval for the ESG coefficient is from 

0.57 to 0.82. This suggests a strong positive relationship, implying that organizations 

with robust ESG performance are likelier to engage in innovative processes. 

In the case of Technology Innovation, the R² is relatively lower at 0.04, indicating that 

the model explains only a tiny portion of the variability in Tech Innovation. The F-

value of 3.54 is marginally significant (p = 0.06). The ESG coefficient is 0.51, showing 

a positive relationship, but the significance level is marginal (p = 0.06). The 95% 

confidence interval for the ESG coefficient ranges from -0.03 to 1.05, reflecting the 

uncertainty in the relationship. While there is a potential positive link, the results 

suggest caution due to the marginal significance and wide confidence interval. 

In summary, the regression analysis provides compelling evidence for the positive 

relationships between ESG factors and both Product and Process Innovation. However, 

the impact on Technology Innovation is less clear, warranting further investigation. 

These findings underscore the multifaceted nature of the relationship between 

sustainability practices and different dimensions of organizational innovation. The 

regression model is statistically significant (F 1. 93) = 34.577, p < 0.001), indicating 

that there is a significant relationship between ESG and Product Innovation. The 

predictor variable ESG is a significant predictor of Product Innovation (β = 0.521, p < 

0.001). The model explains approximately 27.1% of the variance in Product 

Innovation. This suggests that companies with better ESG performance are more likely 
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to exhibit higher levels of product innovation. 

The regression model is highly significant (F1. 93) = 121.213, p < 0.001). ESG is a 

significant predictor of Process Innovation (β = 0.752, p < 0.001), and the model 

explains about 56.6% of the variance in Process Innovation. This implies that 

organizations with strong ESG performance are more likely to engage in and excel at 

process innovation. The regression model is marginally significant (F1.93) = 3.539, p 

= 0.063). The predictor variable ESG has a positive relationship with Technology 

Innovation (β = 0.191, p = 0.063), but the model explains only a small proportion of 

the variance (3.7%). The marginal significance suggests that while there might be a 

positive relationship, ESG performance may have a limited impact on Technology 

Innovation compared to other types of innovation. 

The statistical analysis revealed a significant connection, as indicated by the highly 

significant regression model (F1. 93) = 34.577, p < 0.001). Moreover, the predictor 

variable ESG emerged as a significant predictor of Product Innovation (β = 0.521, p < 

0.001), and the model accounted for approximately 27.1% of the variance in Product 

Innovation. This implies that companies demonstrating better ESG performance are 

more likely to engage in and succeed at developing innovative products. The data 

supported the hypothesis concerning the relationship between ESG and Process 

Innovation. The regression model for Process Innovation was highly significant (F1. 

93) = 121.213, p < 0.001). ESG was identified as a significant predictor of Process 

Innovation (β = 0.752, p < 0.001), and the model explained an impressive 56.6% of the 

variance in Process Innovation. This suggests that organizations with robust ESG 

performance are inclined towards innovation in their products and demonstrate a high 

level of innovation in their operational processes. While a positive relationship 

between ESG and Technology Innovation was identified, the results were marginally 

significant (F1. 93) = 3.539, p = 0.063). The predictor variable ESG exhibited a 

positive relationship with Technology Innovation (β = 0.191, p = 0.063), but the model 

explained only a small proportion of the variance (3.7%). This implies that while there 

may be some connection, ESG factors might have a more limited impact on 

Technology Innovation than Product and Process Innovation. 

The overall analysis suggests that ESG performance is linked to different types of 

innovation within organizations. Specifically, higher ESG performance is associated 

with increased Product and Process Innovation. The connection with Technology 

Innovation is less pronounced. Additionally, the study proposes hypotheses related to 

sustainable innovation, environmental outcomes, social outcomes, and governance 

practices. These hypotheses aim to explore further the broader impact of ESG on 

organizational practices and outcomes. The results from testing these hypotheses can 

provide deeper insights into the relationship between ESG and various organizational 

performance and responsibility aspects. 
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The role of government policies and regulatory frameworks in promoting sustainable 

innovation and enhancing ESG performance remains underexplored, particularly in the 

context of Bangladesh's pharmaceutical and chemical industries. Potential policies 

could include incentivizing green technologies through tax breaks and subsidies, 

establishing transparent and standardized ESG reporting requirements, and fostering 

collaborative public-private partnerships for sustainable development initiatives. 

However, implementing these policies may encounter challenges such as resistance 

from industry stakeholders entrenched in traditional practices, limited enforcement 

capabilities of regulatory bodies, and the financial strain on companies transitioning to 

sustainable practices. Future research should conduct a thorough examination of these 

policy challenges to provide actionable recommendations for policymakers and 

industry leaders. By addressing these obstacles, Bangladesh can effectively integrate 

sustainable innovation into its industrial framework, thereby improving environmental 

stewardship, social welfare, and corporate governance practices in the pharmaceutical 

and chemical sectors. 

 

Table 7: Hypothesis Result summary 

                                            Hypothesis                                                            Remarks 

H1:  Product sustainable innovation has a positive impact on ESG             Accept 

H2:   Process sustainable innovation has a positive impact on ESG            Accept 

H3: Technology sustainable innovation has a positive impact on ESG       Accept 

Source: Authors Accumulation  

 

5. Conclusion and recommendations  

The study reveals a significant positive association between Environmental, Social, 

and Governance (ESG) factors and various organizational outcomes, including 

product, process, technology, environmental practices, social responsibility, and 

governance. Higher ESG scores are associated with more significant innovation in 

products and processes. However, the relationship between ESG and technology 

innovation is less conclusive due to the borderline p-value. Higher ESG scores are 

associated with responsible environmental practices, positive social impact, and 

effective governance structures.  

The findings suggest that organizations emphasizing ESG considerations are likely to 

experience positive outcomes in innovation and organizational practices. The mixed 

results for technology innovation call for further exploration, possibly considering 

industry-specific nuances. ESG practices can enhance innovation capabilities and 

organizational performance, aligning with sustainable and responsible business 



The Impact of Sustainable Innovation on Environment, Social, and Governance 155 

 
practices. The study explores the extent to which sustainable innovation initiatives 

influence environmental conservation, social responsibility, and effective governance 

within the business landscape of Bangladesh. Employing a comprehensive research 

framework, the thesis employs quantitative methodologies to assess the current 

landscape of sustainable innovation in various sectors.  The findings of this research 

endeavor to contribute valuable insights for policymakers, businesses, and 

stakeholders. They are shedding light on practical strategies for fostering sustainable 

innovation and enhancing ESG performance in Bangladesh's unique socioeconomic 

and environmental context. It is a secondary descriptive and correlation research study, 

as all variables will be quantitatively qualified and further described. 

The scope of this study encompasses an extensive analysis of the pharmaceutical and 

chemical industries in Bangladesh, focusing specifically on the interplay between 

sustainable innovation and environmental, social, and governance (ESG) performance. 

By examining all pharmaceutical and chemical companies listed on the Dhaka Stock 

Exchange, the research provides a comprehensive overview of the entire industry from 

2017 to 2021. The study employs secondary panel data from 34 companies, using 

instruments adopted from existing literature to ensure a robust and reliable data set. 

The analysis includes various dimensions of sustainable innovation—product, process, 

and technology—and their impact on ESG outcomes. The study aims to provide 

actionable insights for industry stakeholders, policymakers, and researchers, 

highlighting the benefits of integrating ESG principles into business practices and 

innovation processes. 

Future research could extend the timeframe beyond 2021 to observe long-term trends 

and the sustained impact of sustainable innovation on ESG performance. A 

longitudinal study would provide deeper insights into how these relationships evolve 

over time and under varying economic conditions. Conduct comparative studies 

between Bangladesh and other developing countries to understand regional differences 

and similarities in the impact of sustainable innovation on ESG performance. This 

would help in identifying best practices and common challenges across different 

contexts. While this study provides a comprehensive view of the pharmaceutical and 

chemical industries, future research could focus on specific segments within these 

industries. For example, examining the impact of sustainable innovation in 

pharmaceutical manufacturing versus chemical production could reveal more nuanced 

findings. Investigate the role of government policies and regulatory frameworks in 

promoting sustainable innovation and improving ESG performance. Understanding the 

effectiveness of policy interventions could guide future regulatory strategies and 

industry practices. 

The study reveals that incorporating Environmental, Social, and Governance (ESG) 

principles into business practices positively influences innovation and sustainability 

outcomes. The objectives of sustainable innovation and ESG are interconnected, with 
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sustainable innovation serving to achieve ESG goals. This linkage reinforces the idea 

that companies can drive positive change by integrating sustainable practices into their 

innovation processes. It creates a win-win situation where innovation supports 

sustainability and sustainability principles guide and enhance innovation efforts.    

 

References 

Brooks, C., & Oikonomou, I. (2018). The effects of environmental, social and governance disclosures 

and performance on firm value: A review of the literature in accounting and finance. British 

Accounting Review, 50 (1), 1–15.  

He, Z., Liu, P., Liu, (2023). A meta-analysis of environmental innovation and firm performance. 1-

35. 

Md. Harun Ur Rashid, S. A. (2023). Does ESG Impact Firms’ Sustainability Performance? The 

Mediating Effect of Innovation Performance., 15 (6), 5586-5586. 

Reich, M. R. (2018). HEALTH POLICY AND PLANNING; 9(2): 130-143 Bangladesh 

pharmaceutical policy and politics. 9 (2), 130–143. 

S.M. Mizanur Rahman, F. T. (2023). ESG. The role of NGOs in ensuring local governance in 

Bangladesh: from the perception of other actors of governance, 7 (2), 1-28. 

Shuyi Wang, D. S. (08 Jul 2022). Sustainable Product Innovation and Consumer Communication. 18 

(4), 445.  

Sultana, J. (2018). Future Prospects and Barriers of Pharmaceutical Industries in Bangladesh. 

Bangladesh Pharmaceutical Journal, 19(1), 53–57. 

Sultana, S., Zulkifli, N., & Zainal, D. (2018). Environmental, social and governance (ESG) and 

investment decision in Bangladesh. Sustainability (Switzerland), 10(6), 1–19. 

Wang, X., Johnson, K. J., & Zhang, J. (2020). Evaluating Generalizability of Secondary Data: SAGE 

Publications Ltd. 

Wernerfelt, B., & Montgomery, C. A. J. T. A. E. R. (1988). Tobin's q and the importance of focus in 

firm performance. 246-250. 

White, M. C., Randall, K., Avara, E., Mullis, J., Parker, G., & Shrime, M. G. J. W. j. o. s. 

(2018).Clinical outcome, social impact and patient expectation: a purposive sampling pilot E 

valuation of patients in Benin seven years after surgery. 42(5), 1254-1261.  

Wong, K. K.-K. J. M. B. (2013). Partial least squares structural equation modeling (PLS- SEM) 

techniques using Smart PLS. 24(1), 1-32. 

World Bank. (2018). "Bangladesh - Towards Accelerated, Inclusive and Sustainable    Growth: 

Opportunities and Challenges." Retrieved from. 

World Economic Forum. (2021). "The Global Risks Report 2021." Retrieved from 

https://www.weforum.org/reports/the-global-risks-report-2021 

World Economic Forum.(2021). "The Global Risks Report 2021." Retrieved from 

https://www.weforum.org/reports/the-global-risks-report-2021 

Yigitcanlar, T., Kamruzzaman, M., Foth, M., Sabatini-Marques, J., da Costa, E., Ioppolo, G. J. S.c., 

& society. (2019). Can cities become smart without being sustainable? A systematic review of 

the literature. 45, 348-365. 

Zhang, Y. L., Sun, J., Yang, Z. J., & Wang, Y. (2020). Critical success factors of green innovation: 

Technology, organization and environment readiness. Journal of Cleaner Production, 264, 9.  

Zheng, G. W., Siddik, A. B., Masukujjaman, M., & Fatema, N. (2021). Factors affecting 

thesustainability performance of financial institutions in Bangladesh: The role of green finance. 

Sustainability (Switzerland), 13(18), 1–27. https://doi.org/10.3390/su131810165 

https://doi.org/10.3390/su131810165


The Impact of Sustainable Innovation on Environment, Social, and Governance 157 

 
 



158 Toha, Mannan and Afrin 

 


