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[bookmark: _Toc173535902]ABSTRACT
This study investigated the impact of working capital management (WCM) on the environmental performance (EP) of manufacturing firms in Sub-Saharan Africa (SSA), as well as the roles of capital expenditure and capital structure. The research is conducted in response to the growing awareness of the impact of climate change on firms and their operations, as well as the concern of international organisations, accounting bodies, and practitioners regarding the necessity of prioritising environmental sustainability. In this regard, legitimacy, stakeholders, and rational choice theories were used to underpin the research. A quantitative research approach and descriptive survey design were employed to determine the relationship between WCM and EP. The study used secondary data from 114 manufacturing firms listed in Sub-Saharan Africa from 2013 to 2022. Stata 18 was employed to conduct the descriptive and inferential statistics analysis. The study utilized the fixed effect (FE) and random effect (RE) estimators for the regression analysis, with FE serving as the principal estimator and RE serving as the robustness measure. These findings demonstrate that firms that effectively manage their working capital exhibit superior environmental performance. This performance is further enhanced by the appropriate balance of capital and optimal capital investment. The findings of the study suggest that policymakers and regulators should improve their comprehension of the necessity for companies to engage in sustainable activities and practices and to report on them. The findings suggest that corporate environmental management has long-standing advantages, and it also suggests that more comprehensive environmental management ideologies could be advantageous for the overall environmental objectives of companies.
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[bookmark: _Toc173535908]INTRODUCTION
[bookmark: _Toc173535909]1.1 Background of the Study
Concern over climate change has grown recently due to how dangerous it has been for human existence. The ocean levels are rising and the threat of global warming is increasing; however, natural resources like forests, which serve as a natural air purifier, are being destroyed, and trees' capacity to absorb carbon dioxide from the atmosphere is declining (Ramadan et al., 2023). These dynamics of the world and corporate practices have shifted stakeholders' attention as well as that of the whole society toward environmental protection issues (Kujala et al., 2022). claim that several unfavourable business activities have a detrimental effect on the environment. Pollution, the shrinkage of forest areas, carbon emissions, and chemical waste disposal are a few examples of these consequences. To address some of these concerns about guaranteeing environmental sustainability, accounting bodies, and practitioners have begun to place a high priority on environmental accounting and reporting (Hegab et al., 2023; Umukoro, 2022). This is because Environmental Accounting Reports (EAR) ensure environmental sustainability.
[bookmark: _Hlk137117463]Businesses have come to understand that the natural environment offers considerable potential to gain a competitive advantage. There has been an increase in the need for trustworthy and accurate information on the environment's performance from investors and other stakeholders. The increasing seriousness of environmental problems is directly responsible for this awareness (Nkwor et al., 2024). Today, financial performance alone cannot fully explain the market values of companies, but when combined with environmental data that has been compiled into performance ratings, the value relevance of the information found in financial statements may be increased. 
Studies of various environmental events try to prove that good environmental performance has financial benefits (Baah et al., 2021). These studies look at how changes in stock prices or market values respond to certain environmental decisions by firms. According to Zhou et al. (2022), businesses' excess financial profits are derived from their respective environmental capacity. When isolating an environmental event that contributes to firm performance within a constrained window, significant firm differences may be taken into account; nevertheless, the events are partially environmental and their dynamics remain unclear. Costs are often linked to the strategic decisions that businesses make. It is logical to expect that companies pursue investment projects that will have a positive net present value. Conspicuously, a corporation's future profitability ought to be positively correlated with the capital expenditures made during this era.
The decline of about $30 billion in BP's market capitalisation within the first month after the Gulf of Mexico oil catastrophe in April 2010 serves as a clear and striking demonstration. As a result of this event, BP began trading at a 20% lower price compared to its competitor, Royal Dutch Shell (Li et al., 2022). This incident serves as a reminder of the severe penalties that can be levied against businesses that contribute to environmental degradation, and recent data indicates that management in American businesses is becoming more and more conscious of the strategic value of the environment (Li et al., 2022). This incident serves as a reminder of the severe penalties that may be levied on businesses that harm the environment.
"Policies, adjustments, and management of the level of short-lived assets and liabilities of the firm in such a way that maturing obligations are timely met, and the capital assets are adequately serviced" are the hallmarks of effective working capital management (Akbar et al., 2021a). The main idea behind working capital was to make sure that if a business went bankrupt, its immediate debts could still be paid. The primary goal of financial managers was, therefore, to run their businesses efficiently so that their current assets were equivalent to their current obligations. While a lack of liquidity might prevent an organisation from operating normally, an excess of liquidity can lower the cash available to support long-term objectives. Therefore, to maintain the efficient and lucrative operation of the company, financial managers have the difficult task of striking a balance between liquidity and profitability.
Financial managers must take into account several considerations when determining the appropriate amount of working capital to distribute, including the potential trade-off between risk and return. If firms have a multitude of existing assets, their return on investment may rapidly increase. Conversely, a deficiency in working capital adversely impacts the company's performance, resulting in manufacturing delays, inefficiencies, and disruptions in the sales process. Moreover, the presence of initiatives that have favourable NPVs for the business is indicated when managers abruptly increase (or decrease) their company's capital expenditures. This indication might be either favorable or unfavorable. Another viewpoint is that investments provide no additional information beyond current profits on the likelihood of future earnings growth. Choosing the right capital investments with the environment in mind is one of the most important decisions a company can make since it affects shareholder wealth, the company's long-term survival, its competitive edge, and the overall economic well-being of society. 
The few studies in the field that look at how the market responds to announcements of capital expenditure all document a significantly positive price response. According to Cole and Jones (2005), capital expenditure announcements provide insight into a company's potential future profitability that present earnings do not. In this respect, announcements of capital expenditures regarding environmentally friendly equipment send a message about the prospects of the company. Consequently, it is anticipated that investing information and stock returns would have a large positive relationship. Also, environmental performance requires firms to invest in capital assets that reduce the company's negative impact on society and the environment, which creates a predicament for management.
Spending each day to reach their earning potential is what businesses do. Capital expenditures and working capital are two examples of such significant expenditures. Capital expenditures and working capital may be funded via stock or debt. This means that capital structure affects decisions in this regard. Efficient management of working capital is vital for all organisations, particularly those in developing economies. This is because many of these firms are medium-sized, focused on development, and have challenges accessing long-term finance from institutional and capital markets. In developing countries, formal financial institutions are underdeveloped, political instability is widespread, interest rates are higher, and corporate governance is deficient. In allusion to this, there is always a trade-off between how much of a firm the capital should spend on capital projects and how much should be kept in the firm’s vault for their day-to-day running. The conventional view is that a company's capital expenditures and working capital provide information to the market about the company's future profits and current operational affairs that are not shown in the company's present earnings. This is a result of the way managers make investment decisions in response to sensitive information about future costs and demand. In this case, information about working capital (WC) and capital expenditure (Capex) and how they are financed is relevant in determining the environmental performance of the firm.
There is a viewpoint that holds the conviction that there is a trade-off between return and risk and that if a company invests too little in working capital, risk will increase, particularly the risks associated with reversing liquidity risk while investing too much in working capital will increase profitability because the risk is reduced (Akbar et al., 2021b). The problem is striking a balance between managing working capital and other necessary expenses that are probably going to raise the worth of the company. Its conduct has to be carefully investigated to determine where it stands concerning capital expenditures, social and environmental expenditures, and working capital. This analysis cannot be done in isolation if how these expenditures are financed is not considered. Therefore, maintaining a careful balance between the different capital components and providing vital support for the business's revenues or intertemporal cash flows are the goals of successful working capital management (Mielcarz et al., 2018). This study examines the relationship between working capital management and environmental performance, as well as the moderating effect of capital spending and the mediating effect of capital structure. It fills a knowledge gap in the literature.
[bookmark: _Toc173007911][bookmark: _Toc173535910]1.2 Statement of Problem
The present surge in shareholder interest in Environmental Accounting Reports is motivated by the potential effect of such reports on shareholder wealth maximization via higher revenue, cost savings, and business reputation (De Villiers et al., 2023). Despite these advances, empirical research on environmental reporting has been concentrated on developed nations.  According to (Sætra, 2024), these reports are "simulacra that conceal true sustainable-development issues by presenting an idealized version of firm situations."  To handle the issue of dealing with Environmental Accounting Reports comprehensively, given that it is always changing, it is necessary to gather input from a range of situations. Environmental reporting motivations may also be influenced differently by present variations in the regulatory contexts in which businesses operate. The existing legislative framework under which African enterprises operate is permeable, making initiatives that improve environmental performance and transparency optional for firms. 
Environmental performance, capital expenditure, capital structure, and working capital have received some attention in literature but are insufficient, particularly in terms of the relationship that exists between them and how they impact one another in the African context. Prior studies on the issue either looked at them independently or as a mix of the two. Researchers often examine environmental information disclosures, environmental capital expenditure, working capital management, environmental performance, and corporate performance. The majority of these studies are carried out in developed economies, while the same cannot be said when we take developing economies in Africa. For example, these examined the market value of capital expenditures in the pulp and paper sector in the United States made to minimize pollution on an environmental level (Owens, 2020; Rahnama Mobarakeh et al., 2021; Töre & Can, 2023).    Aragòn-Correa et al. (2020) investigated the financial implications of environmental expenditures undertaken voluntarily or in response to requirements. Agyemang et al. (2021) also investigated environmental disclosure: projected future investment in pollution prevention and control equipment.  According to Flammer et al. (2021), firms may disclose their capital investments in the environment to investors to demonstrate that they are playing an active part in the environment. Patalano and Roulet (2020) also looked at investment ratios and working capital indicators for 50 of the biggest non-bank companies in the US from 1990 to 2004 to see whether there was any empirical evidence of a shift in management style and conduct. In Africa, (Alharasis et al., 2023; Nagy, 2022) objectively examined and identified the critical determinants impacting the working capital management practices of Egyptian Stock Exchange-listed enterprises (Baah et al., 2021; Nkwor et al., 2024). conducted research to determine how the management of working capital is affected by capital expenditures made by listed cement businesses in Nigeria. This research assessed capital expenditure's impact on listed Nigerian cement businesses' cash conversion cycles in more detail. Working capital management, environmental performance, capital spending, and capital structure were not integrated in any of the previous research that I am aware of. This study set the pace.  All these researches looked at a part of the whole. 
A complete understanding of working capital management cannot be attained by examining the subject matter in isolation from the effects of capital expenditure. The two expenses are analogous to two opposing aspects of the same concept.  The firm's overall capital expenditure has an impact on the money available to meet working capital demands. This is because capital investments are massive, with a massive outflow.  Firms may be stuck in a dilemma in this scenario as to how to stay ecologically relevant while simultaneously pursuing activities and events that will make them profitable. There is a study gap in the population, methodology, evidence, and conceptual as a result of academics not investigating the effect of working capital on environmental performance and the roles capital expenditure and capital structure play on manufacturing enterprises in Sub-Saharan Africa. Most studies are done in developed countries (Rahnama Mobarakeh et al., 2021; Soares et al., 2017), and the direct relationship has been intensively investigated (Töre & Can, 2023). This study goes further to investigate the indirect relationships using moderation and mediation analysis.  Again, these gaps in the research were investigated using novel proxies like working capital requirement and net liquidity balance in addition to cash conversion cycle measure working capital management. For the conceptual gap, the researcher will moderate capital expenditure and mediate capital structure. This research is being undertaken to provide fresh evidence and information that will enhance the existing knowledge in the field of accounting. 
[bookmark: _Toc173007912][bookmark: _Toc173535911]1.3 Research Objectives 
[bookmark: _Toc173007913][bookmark: _Toc173535912]1.3.1 General Objective
The primary objective of this study is to assess the impact of working capital management on the environmental performance of listed manufacturing firms in Sub-Saharan Africa; the moderating role of capital expenditure and the mediating role of capital structure.
[bookmark: _Toc173007914][bookmark: _Toc173535913]1.3.2 Specific Objectives
The specific objectives of the study are:
a. To assess the impact of working capital management on environmental performance
b. To ascertain the moderating role of capital expenditure on working capital management and environmental performance
c. To examine the mediating role of capital structure on working capital management and environmental performance
[bookmark: _Toc173007915][bookmark: _Toc173535914]1.4 Research Question
To achieve the research objectives, the research would seek to answer the following questions:
a. What is the impact of working capital management on environmental performance?
b. How does capital expenditure affect working capital management and environmental performance?
c. What is the mediating effect of capital structure on working capital and environmental performance? 
[bookmark: _Toc173007916][bookmark: _Toc173535915]1.5 Significance of the Study
The practice of environmental accounting is still at its development stage in emerging countries, as there are limited specialized activities in companies or factories to apply it. Environmental accounting practices in developing country enterprises and organisations show some good signs, such practices themselves are often in the form of voluntary which makes some companies not actively involved in environmental accounting practices. The study shall be significant to the following institutions, bodies, and policymakers;
Policymakers
African nations' performance on the Environmental Performance Index (EPI) is dismal (Qi et al., 2023). The ongoing decline in African countries' overall performance on the EPI highlights the critical necessity for this research. This research will be valuable to the continent's many environmental protection authorities in developing rules and regulations to promote adherence to environmental protection programs. The overall success of the nation is determined by the performance of individual enterprises. When politicians and regulatory agencies get it right with companies, the overall result is positive, and enterprises' environmental performance improves.   
Managers, Shareholders, and Stakeholders
A company's capital expenditures provide information to the market about the company's future profits that are not reflected in the company's present earnings. In this respect, announcements of capital expenditures regarding environmentally friendly equipment send a message about the prospects of the company. Managers may make investment decisions in response to sensitive information about future costs and demand. Shareholders will be interested in this study to assess how manufacturing firms on the various Stock Exchanges on the continent are using their capital expenditure to maximize shareholders’ wealth. Additionally, stakeholders can assess how the firms are performing environmentally.
Regulatory Bodies and Stock Exchange
The study would help authorities determine the mechanisms for setting rules, monitoring compliance, and implementing fines to protect the environment. The research aided in assessing if the internal policies of present environmental legislation would change. The study would also serve as a basis for the International Accounting Standards Board (IASB) to develop environmental disclosure requirements.
In conclusion, the research would become a reference for other research, a groundbreaker for policymakers and regulators in formulating rules and regulations about the environment as well as for shareholders and stakeholders in their decision-making.
[bookmark: _Toc173007917][bookmark: _Toc173535916]1.6 Scope of Study
The primary purpose of the research is to evaluate the effect that working capital management has on the environmental performance of listed manufacturing enterprises in Sub-Saharan Africa, as well as the moderating and mediating functions that capital expenditure and capital structure have in this relationship. The financial reports of companies that trade on any of the 26 stock exchanges in Sub-Saharan Africa will be used for the research, except for any circumstances in which language may provide a barrier. The years 2013 through 2022 will serve as the period that will be analyzed in this research. The selection of listed manufacturing companies and the period of the study are based on their availability as well as the simplicity with which their financial reports may be evaluated.   
[bookmark: _Toc173007918][bookmark: _Toc173535917]1.7 Organization of the Study
This study is organized in five chapters. This chapter introduces the study with importance on problem statement, research objectives, and questions. The second chapter addresses the theoretical and empirical literature that has been determined to be important to the examination and comprehension of the research problem. This literature is divided into two sections based on the major features pertinent to the investigation. Chapter three outlines and shows the methodology of the study that was used to collect the necessary data and analyzed them. It contains details on the research technique, sample, sampling procedures, and tools, among other things. Chapter four explores data presentations, analysis, and discussions. The fifth chapter concludes with some recommendations based on the study results.








[bookmark: _Toc173007919][bookmark: _Toc173535918]CHAPTER TWO
[bookmark: _Toc173007920][bookmark: _Toc173535919]LITERATURE REVIEW
[bookmark: _Toc173007921][bookmark: _Toc173535920]2.1 Introduction
This chapter contains among other things the theoretical and empirical basis that grounds this study. Every research must be guided and rooted in relevant theories that explain the need for the research. The chapter looks at some theories that underpin the impact of working capital management on environmental performance, the moderating role of capital expenditure, and the mediating role of capital structure. Researchers have done studies relevant to this study and this will be a good point to make inferences and judgments supporting this study. Therefore, the empirical study will review the work of similar researchers, critique, emphasize, agree, and disagree with their methods and findings.   The chapter will also define some key concepts in the study, develop a hypothesis, and conceptualize the variables in the study. 
[bookmark: _Toc173007922][bookmark: _Toc173535921]2.2 Overview of Concepts
The research topic is made up of some important concepts. In this section, I present some of these concepts that shed more light on their meanings, characteristics, and other important insights in literature. 
[bookmark: _Toc173007923][bookmark: _Toc173535922]2.2.1 Working Capital and Working Capital Management
Working capital is the monetary amount necessary to finance a company's continuous activities that generate income. The working capital of a company is the net amount obtained by subtracting its current obligations from its current assets. Financial managers widely acknowledge and embrace it as a core concept (Hoa, 2022). Working capital is often disregarded although it serves as both an input and an easily reversible reserve of liquidity. The net working capital of the firm is calculated by subtracting the current obligations, such as accounts payable and short-term debt, from the current assets, which primarily consist of accounts receivable, inventories, and cash and cash equivalents. Businesses face significant costs when adjusting their level of fixed investment due to various causes. Consequently, they strive to maintain a consistent trajectory of fixed investment, assuming all other conditions remain the same (Aharoni, 2015). When companies are unable to balance changes in cash flow with external capital in a cost-effective manner due to financial restrictions, this purpose may be hampered. However, even restricted businesses can mitigate the effect of cash-flow shocks on fixed investment by modifying their levels of working capital, going so far as to establish negative levels of working capital investment. These activities free up short-run liquidity and make it possible for businesses to level out fixed investments to fluctuations in cash flow (Nicolas, 2022). Depending on the firm's starting stock of working capital, which is a variable linked to its financial health, the marginal opportunity cost of changing working capital in this way—and hence the amount of investment smoothing—depends. The level of investment smoothing should be based on the firm's ability to handle temporary fluctuations in cash flow.
The impact of cash flow on investment has been seen not as proof of financial limitations, but as indicators of factors that influence investment demand (Beladi et al., 2021). Given the positive correlation between working capital changes and sales and profits, it stands to reason that a regression including fixed investments would likewise have a positive coefficient for these variables. If a company is experiencing problems securing finance, fixed investment and working capital investment will compete for the same pool of funds. In a fixed-investment regression when working capital investment is an endogenous variable, the projected value of the working capital investment coefficient is negative. Working capital management is planning, controlling, and deciding how to use current assets and liabilities in a manner that avoids overinvesting in these assets and reduces the likelihood of not being able to fulfil short-term commitments. Several factors come into play here, one of which is the fact that businesses that don't have enough cash on hand may have trouble getting short-term loans, which might affect their ability to run day-to-day operations. 
These assets are acquired to manufacture and sell things. This includes transforming raw materials into partially completed products, partially completed products into finished items, finished products into accounts receivable, and accounts receivable into cash or bills payable (Chkareuli et al., 2024). Current liabilities consist of accounts payable that are generated by the use of trade credit from suppliers, bank overdrafts, deferred taxes, and payments made for one year's worth of commercial paper. We talk about current liabilities when we have financial obligations that need to be paid off within a year or twelve months. Companies in today's difficult economic climate are seeking for fresh approaches to boost development, enhance financial performance, and decrease risk in order to accomplish their objectives. The funds set aside for working capital may be seen as hidden funds that can be used to fund growth plans, such as adding capital. The development of a knowledge of the variables that influence working capital may help a firm unleash cash flows that have been limited by stock and receivables. Among the many shared characteristics of long-term profitable companies is an emphasis on effective management of working capital (WCM).
[bookmark: _Toc173007924][bookmark: _Toc173535923]2.2.2 Environmental Performance
Defining business environmental performance is a considerable challenge. (Dragomir, 2018; Soares et al., 2017) did an extensive review of the literature and found a limited number of articles that addressed the topic of environmental performance. In addition, the papers identified by (Dragomir, 2018; Soares et al., 2017) it is mostly focused on examining the attributes of efficient systems, rather than providing a comprehensive definition and evaluation of environmental performance. The assessment of eco-conscious businesses is prevalent; yet, there is a dearth of consensus or a distinct delineation of the standards for ascertaining what constitutes as ecologically friendly.
The Coalition for Environmentally Responsible Economics (CERES) initiated a pioneering effort to provide a comprehensive framework for assessing environmental performance, drawing inspiration from the constructed management systems and performance assessment matrices based on the environmental process improvement indicators (Chen & Cheng, 2021).  According to Moin et al. (2022), environmental performance of a corporation is contingent upon the effectiveness of its economic activities in mitigating adverse environmental impacts. The measurement of an organization's environmental operations is accomplished via the impartial evaluation of its environmental performance. The verification of an organization's defined environmental footprint or environmental management system objectives is of paramount relevance to ascertain whether they provide the expected effects. In order to determine how successful a policy is, environmental performance evaluations employ benchmarks.
More and more, businesses are embracing and implementing a wide range of environmental practices, both internal and external. On the other hand, there is still no clear answer to the question of whether process indicators are legitimate for use in evaluating environmental performance. Companies often reveal the aforementioned processes, primarily in the management discussion and analysis section of their annual reports and optional environmental performance reports, along with other commercial sources. These KPIs may be beneficial to several parties outside the corporations, serving their internal monitoring requirements. The measurements might potentially function as indicators of an organization's culture and values for prospective employees. The use of these indicators may prove to be more advantageous for customers in comparison to the result data, since the latter may sometimes be perplexing and challenging to comprehend. These indicators can provide valuable assistance to shareholders in forecasting future environmental obligations.
[bookmark: _Toc173007925][bookmark: _Toc173535924]2.2.3 Capital Expenditure
Capital expenditures (CapEx) are sums of money used to acquire, upgrade, or maintain capital assets. They include monies spent by businesses to acquire, improve, and sustain their long-term assets. To increase a company's total productivity, long-term assets must be acquired and have a minimum one-year useful life (Mirhosseini & Keynia, 2021). The indicator shows how much money an organization invests in its capital assets. They often consist of physical, non-perishable, and non-consumable assets like equipment, real estate, or other types of infrastructure. They might also include intangible assets like a patent or a license, on the other hand. Capital expenditures are included under investment activities on cash flow statements. Generally, capital expenses are shown in the property, plant, and equipment (PP&E) part of the balance sheet. Contrary to operating expenses, which are fully recorded during the period in which they were incurred, capital expenditures are not fully recorded within that time. Instead, they are spread over time as a depreciation expense, starting the year after the item in issue is purchased.
Capital expenditure is the financial resources that a company allocates towards improving its non-depletable tangible assets, such as infrastructure and machinery, or acquiring new ventures. Santoso et al. (2020) states that a company purchases equipment, machinery, and other productive fixed assets to increase sales. Financial managers create capital expenditure plans, also known as capital budgets, regularly to meet the needs of fixed asset upgrades and growth to boost sales and output. Since fixed assets must be used for a period longer than twelve calendar months, expanding them is a calculated effort to maximise future profitability.
[bookmark: _Hlk166796214]Capital expenditures are investments made in fixed assets having a longer lifespan and quantifiable in financial value. A significant quantity of a company's resources is needed for this sort of investment over a longer time frame. These elements in addition to a company's growth, making choices on fixed asset investments or creating a capital budget are both possible steps in the analytical process of a company's long-term investment initiatives. To ensure future profitability, a company's plans for capital expenditures are thus very important. The total amount of money spent over a predefined period on remodeling, refurbishing, and replacing furniture, fixtures, and equipment (FF&E), as well as the cost to address or update obsolescence, is also referred to as a capital expenditure (Turner & Guilding, 2010). 
[bookmark: _Hlk166796250]A capital expenditure, according to Junnila (2024) is an investment made by a business to upgrade or acquire a physical asset in the hopes of creating future profits for the firm to maintain or expand the scope of commercial activity. Capital investments have reportedly been seen as assets with the ability to generate internal money for the organization.  Additionally, it is assumed that a part of the additional funds generated by the capital investment would be retained by the business as a fund for other investments rather than being distributed entirely to the investor. In situations when external financing leads to an improvement in liquidity position, investments in long-term assets may affect the cost of funding and average firm size. Businesses face significant costs when adjusting their level of fixed investment due to various causes. Consequently, they strive to maintain a consistent trajectory of fixed investment, assuming all other conditions remain same.
[bookmark: _Toc173007926][bookmark: _Toc173535925]2.2.4 Capital Structure
The financial manager is responsible for making choices about funding. The organisation must make deliberate decisions on the location, method, and timing of acquiring cash to finance its activities. Capital structure therefore pertains to how a company's assets are funded. Capital structure often focuses on using a mix of debt and equity to fund a company (Ngatno et al., 2021). The many financial selections are crucial for the fiscal well-being of the company. An erroneous determination on the capital structure might result in financial turmoil and ultimately insolvency (Brusov & Filatova, 2023). If the present activity's generated monetary resources are insufficient to balance the cash-outs resulting from the company's investment activity, the business must seek further funding from investors (Brusov & Filatova, 2023). Capital structure also to the explicit and expensive methods of funding, such as financial obligations (bonds, loans, overdrafts) and equity. Both creditors and equity investors expect to get compensation for their invested capital in the firm. Numerous studies have tried to ascertain the most advantageous capital structure. Corporate finance decisions are influenced by the expenses associated with adverse selection, which occurs due to the unequal distribution of information between managers who possess more knowledge and investors who possess less knowledge. The selection of an optimal capital structure is a crucial issue for every corporate entity. Researchers strive to identify the ideal capital structure due to its ability to reduce the cost of capital and enhance the market value of the organization. 
When assessing any financing option, the financial management must consider how it will affect the capital structure because it directly impacts the cost of capital invested in the company. When a financial requirement develops during the planning process, the financial management should analyse the potential effects of issuing debt or stock on the firm as a whole. The firm's management strategically determines its capital structure to optimise the firm's overall worth.  This process enables the company's financial management to assess the effect of various funding alternatives on financial risk and cost of capital. The financial manager is responsible for maintaining an appropriate ratio of debt to equity, which represents the capital structure. Dependence on equity may lead to a rise in the firm's worth, which signifies growth and higher wealth for shareholders (Dogru et al., 2020). However, depending heavily on debt might impact the level of risk and return for shareholders. While it has a higher level of risk, it has the potential to enhance the return on equity (ROE). Essentially, an optimal capital structure maximises the value of shareholders' investments while minimising the potential for financial loss. This structure optimises the market value of the business.
[bookmark: _Toc173007927][bookmark: _Toc173535926]2.2.5 Working Capital Requirement (WCR)
[bookmark: _Hlk170763977]One measure of financial health is the Working Capital Requirement (WCR), which measures how much money will be needed to cover production cycle expenses, future operational costs, and debt repayments. In layman's terms, it shows how much money is needed to cover the gap between what is paid to suppliers and what is received from customers.  Working capital requirement (WCR) = inventory + accounts receivable - accounts payable is a formula that may be used to calculate this need. It shows that the current non-financial assets are less than the current liabilities. Factoring in accounts receivable, inventory, and payable helps businesses calculate working capital requirements. In other words, after deducting the amount of payable accounts and other payables, the working capital needs are equal to the entire value of accounts receivable and inventories.
[bookmark: _Hlk170763857]To evaluate your working capital needs, examine its constituent elements. An increase in Working Capital Ratio (WCR) may be attributed to either a larger number of accounts receivable, a larger inventory, or a smaller number of accounts payable (Banerjee & Dutta, 2023). If, on the other hand, your working capital requirement estimate shows a decline, it might be because days payable outstanding (DPO) increased, days inventory outstanding (DIO) decreased, or a mix of these two variables.  Businesses that have a high working capital ratio (WCR) are likely spending a lot of money on operations and not save much for things like product innovation, market expansion, mergers and acquisitions, operational modernisation, debt reduction, or environmental cost reduction. To make investments with an eye toward the future, you'll need a higher amount of working capital (Souder & Bromiley, 2012).  Hoa (2022) asserts that there is a relationship between the need for working capital and the net liquidity balance. Businesses concurrently lower their cash holding by lowering the quantity of accounts payable. 
[bookmark: _Toc173535927]2.2.6 Net Liquidity Balance
Net liquid assets pertain to the present financial liquidity status of a firm. The calculation entails deducting existing liabilities from readily available assets.  Net liquid assets may be a dependable measure of a company's financial well-being (Naomi, 2023). If a firm has positive net liquid assets, it signifies that it is in an advantageous position to meet any upcoming financial commitments or participate in investment activities without the need for external financing (Naomi, 2023).
Conventional ratios, according to Shulman and Cox, such as the current ratio, the quick ratio, and net working capital, fail to consider the company's going concern and provide an inaccurate assessment of liquidity (Faden & Faden, 2014). Because of the reasons given earlier, in order to predict when a company's finances might collapse, they separated net working capital into two parts: working capital needs and net liquidity balance. In research conducted by Prasad et al. (2019) that Shulman and Cox's working capital management methodology categorised working capital requirements he observed as non-financial items and net liquidity balance as a financial item. The liquidity of the Working Capital Requirement and the Net Liquidity Balance are different, notwithstanding their connection. Thus, lowering the days of accounts receivable would increase net liquidity and lower the need for working capital.
According to, Hogan (2021) the net liquidity balance refers to the difference between current financial liabilities and current financial assets. Any change in the amount of liquid assets or liabilities may be seen in the net liquidity balance. It represents the excess of annual trade payments over both current and future liabilities, as well as the value of cash and cash equivalents. It shows that a firm can pay its debts by focussing on its existing assets and liabilities. Cash on hand, marketable securities, short-term debt (such as an overdraft or commercial paper due), and long-term debt (with a maturity of one year or more) are all factors that go into calculating the net liquidity balance.
While categorised as current assets, several assets fail to fulfill the requirements to be deemed liquid assets. An example is the inventory. Although it is feasible to generate income by selling items, it is quite probable that selling them swiftly would lead to a reduced price. Illiquid assets, such as prepaid expenses and income tax receivables, cannot be readily changed into cash and do not fall under the category of liquid assets. When analysing current liabilities, we may categorise them as volatile or stable (Sellhorn & Stier, 2019). Variable liabilities are often excluded when determining net liquid assets. Volatile liabilities are financial obligations characterised by their unpredictability and the possibility of unexpectedly disappearing from a company's financial statement. Uninsured borrowings are a kind of obligation that is prone to significant fluctuations and is shown on a bank's balance sheet.
[bookmark: _Toc173535928]2.2.7 Cash Conversion Cycle
Companies put a lot of energy into managing their working capital in order to optimise process quality and costs, shorten the Cash Conversion Cycle (CCC), and reduce the time it takes for cash to get out and into the company. The period between spending money and receiving it is, without a doubt, the most important window for any business to maximise efficiency. One way to measure the cash flow of a company is by looking at its Cash Conversion Cycle (CCC). In business terms, it's the net time it takes to turn the money a firm spends on raw materials into money it gets from customers (Zaher & Illescas, 2022).
The proponents of the Cash Conversion Cycle idea have said that it serves as a dynamic measure of a business's liquidity. According to Adaeze et al. (2023), The time it takes to go from allocating money to working capital or from paying for working capital to receiving cash from its sale is called the cash conversion cycle. Effective management of working capital may be achieved via the cash conversion cycle. They may do this by making it easier for their prospective customers to transform their stock into marketable goods. One tactic to quickly obtain cash is to sell the accounts receivable. Another approach is to expedite the payment process for debtors. Additionally, businesses can implement trade credit policies that extend the payment period to suppliers, allowing them to acquire reinvested cash.
[bookmark: _Toc173535929]2.3 Overview of Manufacturing Firms in Sub-Saharan Africa
Most people agree that the industrial sector would be the best one to propel Africa's growth. This is because the sector is labor-intensive and export-oriented. The degree of exports and a nation's economic prosperity are directly correlated. Increased revenue is achieved by adding value to things before they are sold, which raises average profits per input. In addition, compared to commodities, for example, the manufacturing sector is more resilient to external shocks and more sustainable. Due to their reliance on the sale of basic commodities, many African economies are very vulnerable to changes in world prices. Large multinational businesses and the political elite are the main benefactors of the nation's natural resources, with the common public seldom benefiting directly from them (Reed, 2023). On the other hand, a robust manufacturing sector helps the private sector grow, strengthening an economy's resistance to outside shocks. Furthermore, by diversifying exports and reducing imports, local manufacturing strengthens external accounts (Shahzad et al., 2020). The structure of the trade balance is positively impacted by producing items for the home market, and the demand for manufactured exports is steadier and has a much larger range.
Africa is a continent characterized by a multitude of economic opportunities. The robustness of Africa's economic development is significantly propelled by the presence of a thriving manufacturing sector (Etim & Daramola, 2020). Africa exhibits potential in the realm of manufacturing as it endeavors to achieve economic recovery in the aftermath of the epidemic (Yadav et al., 2023). According to expert projections, the sector is anticipated to reach a value of 666.4 billion dollars by the year 2030. Over the last five years, an amount of over $200 billion has been included in the total. The industrial sector in African nations is confronted with two prominent challenges, namely insufficient infrastructure and limited availability of skilled personnel (Serumaga-Zake & van der Poll, 2021). Furthermore, Africa is often seen as a region characterized by corruption, political instability, and ongoing conflicts, all of which pose significant obstacles to the attraction of sustained capital investments.
The persistent rise in fuel and energy costs hurts the industrial sector in Africa. In several regions of West and East Africa, industrial enterprises heavily depend on diesel-powered generators as their primary backup power supplies. The manufacturing industry in Africa has challenges in successfully competing with its counterparts in Asia and the developed world due to its dependence on relatively expensive energy sources for industrial operations (Atieh et al., 2023). 
The global community recognizes the fundamental need of industrialization in Africa, nevertheless, despite its pivotal contribution to economic advancement, the process of industrialization on the African continent continues to encounter several challenges. The issue of this fundamental need has been often and openly discussed by the United Nations General Assembly (Peterson, 2023). The statement underscores the significance of supporting Africa's efforts in industrialization as it strives for accelerated progress and the attainment of fair and sustainable economic advancement. 
The United Nations Industrial Development Organization (UNIDO) promotes the concept of inclusive and sustainable industrial development (ISID), aiming to achieve sustainable industrial growth across economic, social, and environmental aspects, to maximize the benefits derived from industrial expansion (Cheng et al., 2023). In other terms, the importance of the Industrial Sustainability and Innovation Division (ISID) lies in its role in facilitating a more advantageous level of industrialization, while fostering environmental sustainability (Cheng et al., 2023). Industrial competitiveness is a crucial factor in driving industrial development since contemporary industrial advancement necessitates the integration of local production into the global competitive landscape.
[bookmark: _Toc173535930]2.4 Environmental Performance of Manufacturing Firms in Sub-Saharan Africa
Manufacturing has a crucial role in stimulating economic development, generating employment opportunities, and alleviating poverty in the context of a globalised global economy (Moyo, 2020). Globalisation promotes a competitive environment in both local and international markets, encourages the spread of technology and information, and eventually leads to increasing domestic income levels. Globalisation and trade, on the other hand, might potentially have harmful effects on human health and the environment as a result of regional manufacturing and other forms of local production (Zhang et al., 2022). The benefits of participating in global trade and value chains for developing countries are often highlighted in terms of economic growth, job creation, and the diffusion of technology. Moreover, the problem of pollution connected with trade, often referred to as the trade-growth-pollution nexus, is a significant policy concern that needs careful consideration(Antràs & Chor, 2022)(Antràs & Chor, 2022)(Antràs & Chor, 2022)(Antràs & Chor, 2022)(Antràs & Chor, 2022)(Antràs & Chor, 2022)(Antràs & Chor, 2022)(Antràs & Chor, 2022)(Antràs & Chor, 2022)(Antràs & Chor, 2022)(Antràs & Chor, 2022). There has been a growing emphasis on the latter in global trade laws and treaties, which has exerted pressure on nations to enhance environmental standards and mitigate adverse impacts. These industries provide a diverse range of commodities that are used in all facets of human endeavours. A considerable number of these commodities possess inherent hazards when present within the environment, exhibiting characteristics such as toxicity, flammability, explosiveness, and/or corrosiveness (Moyo, 2020). The waste materials generated by these companies are immediately discharged into the environment. 
The disposal of (Moyo, 2020), radioactive and other hazardous materials have become a significant environmental concern due to the increasing production and combustion activities in many industries, resulting in a rise in waste products. Air pollution, acid rain, water and marine pollution, soil contamination, noise pollution, climate change, and deforestation are only a few of the newer kinds of environmental degradation. According to Serumaga-Zake and van der Poll (2021), an organisation is more likely to endorse sensitive environmental accounting practises if it demonstrates a strong commitment to environmental consciousness within its industry. The two main motivations for starting a business are the desire to grow the company and the desire to make money. 
Countries are under increasing pressure therefore to elevate their environmental standards and mitigate the negative repercussions stemming from the heightened focus on the interplay between trade, economic development, and pollution within international trade laws and treaties. According to the Organisation for Economic Co-operation and Development (OECD), trade has the potential to provide positive environmental outcomes by stimulating economic growth and development, as well as enhancing the capacity to effectively manage pollutants (Arjomandi et al., 2023). The vulnerability of exports to environmental rules imposed by trade partners is heightened as the global economy becomes more interconnected. One good environmental consequence of commerce is the increased accessibility of eco-friendly technology. The use of such technologies has the potential to enhance the efficiency of the local manufacturing process by reducing the consumption of energy, water, and environmentally harmful materials per unit of output. According to Kalubanga and Mbekeka (2024) the adoption of cleaner manufacturing practices and technologies throughout the supply chain, with a focus on backward corrections, is primarily motivated by external incentives to adhere to more stringent environmental requirements. 
The expansion of investments offers a significant opportunity to impact the generation of capital. In other words, it enables the development of efficient infrastructure that mitigates pollution and deviates from traditional corporate practices. Enhancing the domestic production capacity has the potential to enhance trade for industries focused on exports, while concurrently bolstering the GDP by facilitating company growth and generating income. The significance of investment in the economic development of developing countries is well-acknowledged. 
[bookmark: _Toc173535931]2.5 Determinants of Environmental Performance Information
Corporations in developed economies are obligated to tell customers about the environmental impacts resulting from their business activities, and failure to comply with this may lead to governmental sanctions such as fines and other penalties. There are two distinct categories, namely internal and external factors, that may be used to classify the aspects that influence the disclosure of environmental performance information (Gerged, 2021). The release of environmental accounting information is subject to several external effects, including governmental factors, media impacts, and consumer dynamics. The disclosure of environmental information by companies is subject to several external factors too, such as competitive processes regulatory pressure, and influence from non-governmental organisations. 
According to Gerged (2021), the physical features of a company, such as its institutional structure and learning capacity, have a significant role in determining the organisational ability of environmental management. This, in turn, has an effect on the extent to which environmental reporting is disclosed. Ji et al. (2022) recognised the influence of the media and the government as outside forces impacting environmental accounting data.  The French context, enterprises' levels of environmental disclosure are affected by their profitability and leverage. Companies' internal variables, such their size, are thought to impact the disclosure of environmental information.
It is true that a company's profitability and debt-to-equity ratio affect the amount of information about the company's environmental performance that is revealed to stakeholders. The sharing of environmental performance information is greatly affected by board characteristics. The extent to which mining corporations disclose environmental information is influenced by several variables. Among these considerations are the following: board size, number of independent directors, number of professional committees, gender diversity, number of chief executive officers, and average age of board members.
[bookmark: _Toc173535932]2.6 Theoretical Framework
The inclusion of theories is essential in any research endeavour as they provide the foundational ideas that inform the conceptual framework. These theories provide a foundation that supports the study conducted on the fundamental principles and postulates that underlie the research problem. This research paper, similar to other scholarly works, incorporates five (3) theories that serve as the foundational framework for the study. The aforementioned theories include rational choice theory, trade-off theory, pecking order theory, legitimacy theory, and stakeholders’ theory. 
[bookmark: _Toc173535933]2.6.1 Legitimacy Theory
Legitimacy theory posits that organisations can only sustain their existence if the society in which they are situated views the organisation to be functioning according to a value system that aligns with the society's own core values. The concept of organisational legitimacy refers to the situation or action in which a company's set of principles and beliefs are in harmony with the ideals of the broader societal framework in which the organisation operates. According to Haack et al. (2021) and (Rendtorff, 2020) legitimacy refers to the perception or assumption that an entity's actions are desirable, appropriate, or acceptable within a socially constructed framework of norms, values, beliefs, and definitions. Legitimacy theory suggests that manufacturing enterprises must align their behaviour with prevailing society standards to achieve acceptance profitability.  This concept serves as the fundamental basis of legitimacy theory. 
[bookmark: _Hlk170848639][bookmark: _Hlk170848708][bookmark: _Hlk170298096]Manufacturing companies and the societal context in which they function establish a social agreement. Based on the principles of legitimacy theory, the continued existence of an organisation is contingent upon the perception of the society in which it operates, whereby the society must see the organisation as aligning with a value system that is congruent with the broader societal norms (Kah & Akenroye, 2020). According to Akhter et al. (2023), if the legitimacy theory holds, organisations need to increase the provision of information in response to notable social and environmental occurrences. In the same vein, previous research by Biloslavo et al. (2020), established that businesses must ensure that their beliefs are in line with the values of the community they serve to maintain their operations.
[bookmark: _Hlk170848756]The legitimacy theory places focus on the general belief or understanding that an entity's activities conform to the accepted framework of definitions, norms, values, and beliefs in a given social environment. Crossley et al. (2021) claimed that when there exists a disparity in ideals between a corporation and society, the legitimacy of the enterprise becomes jeopardised. Hence, the survival of the business is also at risk in the event of a real or perceived breach of the social contract between the company and society. Companies engage in reporting on the environment largely to safeguard their survival by honouring the social compact. If these factors are not present, stakeholders have the potential to engage in activities such as advocating for increased taxation, imposing fines, or enacting legislation that prohibits behaviours that deviate from societal norms. Additionally, consumers may reduce their demand for the company's products, while suppliers may cease to provide labour and financial resources to the business, among other possible consequences. 
Based on this perspective, it is suggested that organisations should adapt their reporting protocols to showcase their adherence to societal norms and priorities. Legitimacy theory justifies the practise of corporate environmental reporting by asserting the presence of a basic social agreement between firms and society. According to Haack et al. (2021), the legitimacy theory serves as the foundation for the claim that stakeholder pressure was the primary factor behind the steady rise in environmental reporting and disclosures. According to the legitimacy approach, businesses openly disseminate environmental information to demonstrate their adherence to the dominant cultural norms and values (Haack et al., 2021) Corporations have to justify their presence in society to withstand public pressure to operate, and they do this by disclosing environmental information. 
[bookmark: _Hlk172650720][bookmark: _Hlk170848908]Manufacturing companies are bound by a social contract with the society in which they operate, necessitating the acquisition of environmentally friendly assets while balancing their short-term capital requirement to ensure the efficient running of their day-to-day activities. By providing sufficient information on social and environmental concerns, an organisation seeks to improve its reputation and rationalise its ongoing operations, as per the concept of legitimacy. Given the increasing importance of environmental sustainability to society, management must effectively manage the expectations of society by striking a balance between capital expenditure and working capital requirements within their capital structure.
[bookmark: _Toc173535934]2.6.2 Stakeholders’ theory
The underlying notion of stakeholder theory asserts that a company's ability to succeed depends on how well it manages its relationships with different stakeholders and the results of those management efforts.  According to the stakeholder theory, companies need to answer to other social groups as well as their shareholders because of their significant influence and scale. According to Pinto (2019), shareholders have an impact on businesses in addition to firms having an impact on their shareholders. In this instance, the organisation in question conducts stakeholder identification under the strategic imperative of managing specific relationships efficiently to accomplish its goals (Pinto, 2019).
[bookmark: _Hlk172651461]Andriof et al. (2017) suggests that stakeholder theory encompasses two distinct branches, namely the management branch and the normative (or ethical) branch. The policy-oriented perspective of stakeholder theory posits that all stakeholders of a corporation are given equal consideration, without taking into account their varying levels of influence. Managers are responsible for advocating for the interests of all stakeholders, as prescribed by the normative perspective of stakeholder theory. From a managerial perspective, stakeholder theory acknowledges the significance of prioritizing the concerns and interests of a selected set of stakeholders who possess considerable influence over the company. The strength of a corporation is determined by the kind of critical resources possessed by its stakeholders (Andriof et al., 2017). According to Ramoglou et al. (2023), the theory supports the assertion that management is motivated to synchronise company requirements with their surroundings via the activities of various stakeholder groups. 
[bookmark: _Hlk172651597]Based on this theory the level of success achieved by a corporation is contingent upon its effective management of relationships with its stakeholders. companies have the dual purpose of adhering to the agreements established with their many stakeholders and optimizing shareholder value. According to Fobbe and Hilletofth (2021), stakeholders play a crucial role in the allocation of resources necessary for companies to achieve their objectives. As a result, businesses need to get the approval of stakeholders and make necessary adjustments to their operations to meet the demands and expectations of these stakeholders. To attain an optimal equilibrium in managing the various interests of stakeholders, which may sometimes conflict with those of shareholders, the practise of environmental reporting is seen as a crucial element in facilitating dialogue between the organisation and its stakeholders.
Stakeholders, according to (Mohsen et al., 2020), are people and organisations that are impacted by choices made and the accomplishment of an organization's goals and objectives. As Hasan et al. (2024), posit a stakeholder is a collection of people impacted by the actions taken by an organisation to achieve its aims and objectives. Stakeholders as a variety of people and organisations, including owners, managers, creditors, employees, clients, vendors, and interest groups. According to the stakeholder theory, an organisation must pursue its own goals while simultaneously successfully addressing the expectations of its stakeholders. This suggests that taking stakeholders' social and environmental requirements into account is critical to the company's corporate objective.
In addition, (Morizet‐Davis et al., 2023) classified stakeholders into primary and secondary categories. The primary demographic consists of those who are directly affected by the decisions made by an organisation. The entities included under this framework include the government, shareholders, management, employers, and customers. Morizet‐Davis et al. (2023) the presence of primary groups is essential for the survival of an organisation. The term "secondary group" is often used to describe a collection of persons who are not directly affected by an organization's decisions and policies.
The stakeholder theory posits that organizations should include stakeholder satisfaction as a means to broaden their objectives (Hasan et al., 2024). Managers in diverse companies are obligated to identify their target stakeholders and formulate actions and policies that are aimed at satisfying their interests. There is a significant level of curiosity among the general public on the impact of capital assets used by manufacturing firms in Africa. However, the primary objective of management remains the optimization of shareholder return via the allocation of resources to meet working capital needs. The procurement of environmentally appropriate assets is of paramount importance for the implementation of sustainable manufacturing practices. Consequently, a major concept driving this research is the stakeholders' theory, which acknowledges that the manufacturing sector in Africa should not disregard their relevant stakeholders.   
[bookmark: _Toc173535935]2.6.3 Rational Choice theory
Rational choice theories are grounded on a fundamental assumption that people engage in behaviour aimed at optimising their rewards or benefits, often referred to as utility maximisation in economic parlance (Herfeld, 2020).  The use of logical thinking is employed to assess the available alternatives with the aim of optimising advantages. The calculation of net benefits for each decision or option involves the use of three components. Firstly, it is important to consider the tangible worth of the advantages that may be obtained as a consequence of making that particular decision. Furthermore, one must take into account the expenses involved with this decision. Thirdly, it is important to consider the opportunity costs associated with the decision at hand. These opportunity costs refer to the potential advantages that may have been derived by selecting an alternative course of action. Rational choice theory posits that decisions are deliberate, cognizant, and logical in nature (Zyuzev, 2022).
[bookmark: _Hlk171548867]The Rational Choice Theory implies that managers engaging in investment decisions on fixed assets and working capital management will conscientiously gather and evaluate all relevant information before formulating judgments. In addition, the net benefits of each option will be calculated. Firms are driven by the goal of profit maximisation, while individuals possess rational preferences that can be discerned and linked to their values (Kremer, 2023). Additionally, corporate organisations strive to maximise utility. In a general sense, capital expenditures have a significant effect on the allocation of financial resources. To align with customer expectations, enhance productivity, and enhance the overall value of the organisation, management implements enhancements to existing fixed assets.
Management's acquisition of more non-consumable assets has a secondary consequence, namely an increase in output that is directly equal to an increase in sales (In et al., 2022). In some industries, the management role entails the integration of two financial resource factors: optimising the efficiency and quality of current fixed assets and acquiring new assets. Management must consider both the day-to-day operations and long-term investments in the available cash of the organisation when making choices. The evaluation of working capital and capital expenditure choices must be rigorously scrutinised within the framework of this theory. To accurately evaluate the interests of shareholders and stakeholders, it is essential to measure the cost, benefits, and opportunity cost. This is especially important in the current age when every nation is striving to be environmentally sustainable.  The increased focus on sustainability reporting is expected to enhance the awareness of decision-makers inside an organisation about the environmental impact of their choices. This approach should encourage managers to make judgments on working capital and capital expenditures that will enhance their environmental performance.
[bookmark: _Toc173535936]2.7 Empirical Review 
Multiple studies have been undertaken at different levels, such as global, regional, and national, investigating one or more basic variables that form the topic of investigation in this research. This section explores the variety of studies carried out by researchers and their main findings. This part will also explore the interrelationships that exist among the various variables and other relevant subtopics, so offering readers a complete framework to better their understanding. The study will persist in formulating hypotheses within the appropriate categories.    
[bookmark: _Toc173535937]2.7.1 Working Capital and Environmental Performance
The financial and operational well-being of a business depends on its working capital strategy. Reason being, a company's liquidity and capacity to run day-to-day are greatly affected by working capital.  Investors, decision-makers, and other information consumers are interested in environmental performance as a vital approach to boosting business value. They see it as a component of sustainable development and corporate finance.  Businesses that put ESG concerns first may see gains in long-term sustainability and profitability as well as savings, efficiency gains, reduced risk, new revenue sources, and more advantages (Ahmad et al., 2024).
This study by Yakubu et al. (2020),  studied what matters most for the working capital strategies of Egyptian Stock Exchange firms. The working capital need and cash conversion cycle were used as surrogates for the actual behaviour of working capital. This research primarily examined nine factors: operating cash flow, growth prospects, performance, business value, age, size, leverage, industry type, and economic circumstances. These variables have all been thoroughly studied in previous research to discuss working capital behaviour. The study in itself did not measure environmental performance but the general performance of the firm was addressed. The findings demonstrated that a variety of variables of business characteristics, prevailing economic circumstances, and industry type had an impact on working capital behaviour.  In several African countries, Ukaegbu (2014) has made an effort to investigate the connection between a business's profitability and its capacity for efficient working capital management. The author considered a variety of African nations, including Kenya, South Africa, Egypt, and Nigeria, to prove this relationship. The study period included the years 2005 through 2009. The findings were analysed by the author using a balanced panel data approach and a fixed-effects technique. It is discovered that there is a substantial and negative correlation between a company's success and the duration of its cash conversion cycle. The author deduced a favourable correlation between performance and effective working capital management based on these findings.
Sah and Furedi-Fulop (2022) in their research asserted that increasing client credit requirements and lowering business inventories might both lead to a decline in sales volume. On the other side, expanding a supplier's financing alternatives can lead to a decline in the discount percentage. Depending on the duration of the allotted time and the discounted percentage, opportunity cost may exceed 20 percent. Contrary to popular belief, a corporation may achieve financial success by adopting more cautious tactics (healthier investments) concerning its working capital. Having a lot of inventory on hand might minimize the chance of racking up extra expenses during production, as well as supplier costs and price variations. This may assist companies in preventing financial losses due to product shortages. In adding to the literature, (Kaffash et al., 2020) conducted research in which they assessed the effectiveness of working capital management in U.S. companies using the data envelopment analysis approach. The findings revealed that the majority of the companies under scrutiny had a significant deficiency in their management of working capital. Decision-makers must take corrective action in order to attain optimum efficiency, which is directly related to raising sales and net revenue for the business. Furthermore, the findings demonstrate substantial and favourable impacts of working capital management and environmental, social, and economic performance on the value of the company. A similar study (Ameer & Othman, 2012) concluded that businesses with a sustainability focus do better financially. Out of the 300 businesses that operate in developed and developing nations, the study concentrated on a sample of the top 100 sustainable global enterprises. Based on the financial statement data from 2006 to 2010, the panel data analysis shows that businesses that prioritise sustainability outperform those in the control group in terms of growth rates, asset profitability, pre-tax profit, and cash flow from operations. Furthermore, they use causal analysis to show that corporate social responsibility and financial performance are positively correlated, with the latter serving as the main indicator of sustainable conduct.
The objective of another study by (Goker, 2020), was to evaluate the time between the payment for working capital and the receipt of cash from its sale is known as the cash conversion cycle. The cash conversion cycle allows financial managers to efficiently manage their working capital. They can achieve this by reducing the time it takes for their potential clients to convert their inventory into useful commodities. One strategy is to sell the account receivables as soon as possible to collect cash. Another approach is to expedite the payment process for debtors. Additionally, businesses can implement trade credit policies that extend the payment period for suppliers, allowing them to acquire reinvested cash. Efficient management of working capital is crucial for ensuring that firms maintain environmental sustainability. The research lacks consensus since some writers argue that sustainability-related costs would impact the organization's liquidity and working capital needs.  The research employs working capital management as the independent variable proxied by net liquidity balance, working capital requirement, cash conversion cycle and environmental performance as the dependent variable.
[bookmark: _Hlk178592388]According to Naomi (2023), net liquid assets serve as a reliable indicator of a company's financial health. Positive net liquid assets indicate that a company is well-positioned to fulfill its forthcoming financial obligations or engage in investment activities without requiring outside funding (Naomi, 2023). According to Shulman and Cox, traditional financial statistics such as the current ratio, quick ratio, and net working capital fail to include the company's ability to continue operating and therefore do not appropriately assess its liquidity (Faden & Faden, 2014). Due to this rationale, net working capital was classified into two distinct categories: working capital requirement and net liquidity balance. This classification enabled them to accurately predict an imminent financial disaster for a firm. In a study done by Prasad et al. (2019), it was found that Shulman and Cox's approach to working capital management classified working capital needs as non-financial items and net liquidity balance as a financial item. The liquidity of the Net Liquidity Balance and the Working Capital Requirement, although interconnected, are separated. By reducing the number of days, it takes to collect accounts receivable, the net liquidity balance will increase and the demand for working capital will decrease.
[bookmark: _Hlk178592431]The working capital requirement denotes the disparity between non-financial current assets and non-financial current liabilities. Working capital requirement is calculated by considering receivables, inventory, and account payables. An increase in the working capital requirement may be attributed to a larger number of accounts receivable, a bigger inventory, or a smaller number of accounts payable (Banerjee & Dutta, 2023). A higher working capital requirement often indicates that businesses allocate a significant portion of their funds towards operational expenses, thereby reducing their available resources for other purposes such as new product development, expanding into new markets, acquiring other companies, modernising operations, debt repayment, or reducing environmental costs. According to (Souder & Bromiley, 2012), when your working capital requirements are higher, your ability to make investments with a long-term perspective is significantly limited.  
Based on a study conducted by Barros et al. (2022), organisations that perform well in terms of their environmental, social, and governance aspects often have reduced working capital needs. However, it is important to note that the environmental and social factors are solely responsible for this impact. This conclusion is applicable to working capital measures that depart from the average of the industry. Sustainable enterprises reduce working capital needs compared to the industry average.  Research indicates that organisations with higher scores in Environment, Social, and Governance can operate with less working capital investments due to their lower working capital requirement (Barros et al., 2022). This effect is the outcome of the combined influence of social and environmental elements. None of the estimations indicated any impact of the governance component on working capital requirements. When combined, their findings demonstrate that organisations may operate with reduced levels of working capital when they engage in environmental, social, and governance factor analysis. Consequently, this allows organisations to operate with lesser amounts of debt.
[bookmark: _Hlk178592499]According to Jensen and Meckling's theory, the operational cycle measure of a company is related to working capital measurements (Chiang et al., 2022). Extending the cash conversion cycle not only helps in decreasing supply expenses, minimising lost sales, and preventing production interruptions, but it may also enhance sales and profitability by increasing trade credit, nurturing long-term business relationships, and maximising supplier discounts. Companies with higher cash flow often have a lengthier cash conversion cycle (Lamzaouek et al., 2021). The cash conversion cycle is a widely utilised measure despite various alternative working capital metrics, as indicated in the meta-analysis and other studies (Boisjoly et al., 2020; Reyad et al., 2022). For instance, the cash conversion cycle is a method that considers a company's operations by combining data from the income statement and balance sheet. It may evaluate liquidity over time. Moreover, the cash conversion cycle serves as a reliable indicator of a company's liquidity and may be used for the calculation of working capital (Asare et al., 2023). Therefore, it has been used in this study as a measure for managing working capital. Inventory days are determined based on the cost of goods sold in the cash conversion cycle. In a study conducted by (Barros et al., 2022), the variables were measured as the discrepancy from the established industry norm. They found evidence that an increase in the ESG score leads to a reduction in the difference in the cash conversion cycle  While there is little consensus about the correlation between these data, I hypothesise that there is a positive association between working capital management and environmental performance which is presented in these three hypotheses:   
H1: There is a positive relationship between net liquidity balance and environmental performance,
H2: There is a positive relationship between working capital requirement and environmental performance,
H3: There is a negative relationship between ccc and environmental performance.
[bookmark: _Toc173535938]2.7.2 Working Capital, Capital Expenditure and Environmental Performance
Investing in new growth opportunities is one of the most crucial strategic actions businesses make across various industries. Positive net present value investments also benefit the firm's success as determined by accounting-based criteria. This is because investments with a positive net present value will improve the future cash flows businesses generate. These cash flows may be used to increase the company's investment to take advantage of growth opportunities (Beladi et al., 2021). Therefore, investment with a positive net present value ought to have a beneficial impact on the company's success. However, every capital investment project is always accompanied by a certain element of uncertainty. Large projects have longer gestation periods and are more vulnerable to environments that are continually changing, which accounts for these risks, the outcomes may likely vary greatly from the projected profits.
[bookmark: _Hlk171258162]Numerous authors (Banerjee & Deb, 2023; Ferrat et al., 2022; Karim et al., 2021; Maditinos et al., 2011) have claimed that investments in growth opportunities in the form of capital expenditure have a significant impact on a company's performance both now and in the future. The main defense advanced by these authors is that allocating capital to capital investment initiatives causes the corporation to develop entry and exit barriers. According to Brancaccio et al. (2022), members of the Neoclassical School of Economic Thought assert that environmental regulation leads to increasing costs for firms. This viewpoint is predicated on the assumption that reductions in pollution and many other improvements to the environment would result in an ever-decreasing marginal increase in the number of net benefits realized. However, in the long term, the company will reap benefits from the barriers it establishes and the reputation it builds.
[bookmark: _Hlk171258822]Wanhong et al. (2020) investigated the connection between monetary elements, market values, and pollution levels. They showed that changes in environmental pollution occurred before changes in economic performance. The literature on a firm’s performance places significant emphasis on the significance of managing working capital components and making investments in fixed assets. Capital expenditure choices have a crucial role in shaping the future profitability of a corporation, therefore making them very critical and integral to effective financial management. Assessing the degree of dependency between capital investment and working capital management, as well as their impact on environmental performance, is crucial due to the importance of their interaction. According to Kurznack et al. (2021), the perspective that prioritises cost considerations, and investments in environmental initiatives is seen as contributing to increased costs, therefore resulting in diminished market values and reduced revenues. The value creation school views environmental actions as a strategy to enhance competitive advantage and improve financial returns for investors. 
Söderholm et al. (2019) studied the market value of investments made in environmental capital projects linked to reducing pollution in the pulp and paper sector. The emphasis on the industry is supported by the $8.7 billion in environmental capital expenditures made by the examined enterprises between 1989 and 2000. According to the body of environmental literature now in publication, investors should base their appraisal of the potential financial gains from environmental capital expenditures on the environmental performance of the companies (Kordsachia et al., 2022). According to this literature, two environmental stereotypes will emerge: high-polluting companies who only adhere to the bare minimum of environmental criteria, and low-polluting companies that obsessively follow the laws already in place (Ye, 2020).  According to their valuation findings, low-polluting businesses that invest in environmental capital expenditures get additional economic advantages, but high-polluting businesses do not. Additionally, they discovered that investors evaluate unbooked environmental liabilities which were taken to be the future expenditure commitments for abatement of high-polluting pulp and paper companies by using information on environmental performance.
[bookmark: _Hlk171261699]The study conducted by Bandara and Gunasekara (2020) analysed the influence of capital expenditure on working capital management (WCM) within the manufacturing sector in Sri Lanka. The research used quarterly financial data from a meticulously selected sample of 30 publicly traded manufacturing companies. The study used the cash conversion cycle (CCC), net liquidity balance (NLB), and working capital requirement (WCR) as proxies for working capital management (WCM). A noteworthy inverse relationship existed between NLB and capital expenditure, indicating that corporations do not actively prioritise augmenting the liquidity of their assets in response to capital expenditure. Alternatively, individuals resort to using debt or bank overdrafts as a result of insufficient internal money required for undertaking long-term fixed investments. Furthermore, the analysis revealed a limited association between operational working capital and corporate earnings. The research's findings suggest that manufacturing companies should consider the implications for management in light of the trend of Corporate. This entails establishing a correlation between capital expenditure and working capital management to enhance long-term profitability through investments in fixed assets, while simultaneously ensuring the smooth functioning of liquidity activities without exposing the business to liquidity risks. Similar research was conducted in Nigeria, a Sub-Saharan African country to investigate the influence of capital expenditures on the management of working capital in Nigerian cement companies (Augustine, 2024). The study examined the impact of capital expenditures on the Cash Conversion Cycle of cement companies listed in Nigeria. The outcomes of the analysis illustrate that capital expenditures have a positive effect on working capital needs, the cash conversion cycle, and the net liquidity balance. There was no observed association between capital expenditures and the net liquidity balance. The study findings indicate that there is a substantial relationship between capital investment and the management of working capital in listed cement manufacturers in Nigeria. The research elucidates the upward trend in receivables and other cash equivalents, so suggesting that cement businesses listed in Nigeria may contemplate augmenting their capital expenditures. Instead of devoting funds to idle resources, corporations should invest in fixed assets to enhance output. According to the research, it is crucial to consider the most optimal internal revenue source for funding investments in stocks, capital projects, and other short-term needs. Enhancing liquidity is achieved by reducing the debtors' collection duration and simultaneously increasing receivables. 
Research conducted in Colombo examined the capital spending on working capital in the hotel business in the year 2019 (Muraleetharan, 2019). The study included capital expenditure from the hotel and travel business as the independent variable. Common indicators that might have an impact on the hotel and travel industries, such as net liquidity balance and working capital demand, were among the dependent variables. The analysis discovered an intriguing negative link between capital expenditure and net liquidity balance. This contradicts the finding by (Calice & Savoia, 2024; Martinho, 2021) where no relationship was found between capital expenditure and net liquidity balance. This implies that when faced with capital expenditure, companies often avoid adding to their highly liquid asset holdings since they do not have enough cash on hand to make long-term fixed investments. Furthermore, there was a notable negative relationship between capital expenditure and working capital requirements. This implies that these entities are proficiently managing the non-monetary facets of their activities to maximise their cash reserves for both operational and speculative pursuits. Taking into consideration management entrenchment and budgetary restrictions, (Yang et al., 2024) investigated the relationship between excessive cash reserves and investment patterns. The research concentrated on Taiwanese businesses that functioned in a setting where investors had little legal protection. The empirical data suggested that there is no discernible relationship between rising cash holdings and expenditure on research and development (R&D) in these two areas.
There seems to be a connection between capital expenditure and environmental performance, indicating a link between the dependent and moderating variables.  Hence, there is a potential correlation between capital spending and the environmental performance of the company, since investing in the environment might attract a larger consumer base, government backing, and stakeholder endorsement. These incentives can enhance profitability and, therefore, environmental performance. Empirical research has shown that there is a link between some indicators of working capital and capital spending, as well as their impact on environmental performance. Net Liquidity balance and capital expenditure are unrelated. Existing research consistently indicates a direct correlation between capital investment and environmental performance. Furthermore, it indicates an adverse correlation between the management of working capital and capital spending. In general, the existing research indicates a correlation between these three factors: working capital management, capital spending, and environmental performance. Based on my analysis, I propose a hypothesis that suggests that capital spending has a moderating role in the link between working capital management and environmental performance.
H4: Capital expenditure positively moderates the relationship between working capital management and environmental performance. 
[bookmark: _Toc173535939]2.7.3 Working Capital, Capital Structure and Environmental Performance
A business must make decisions on the appropriate quantity of working capital that aligns with its productive assets and choose the means of financing these assets. Traditionally, academic theorists in business administration have focused on analysing decision-making inside firms on a segmented basis rather than considering the overall global perspective. They have primarily focused on constructing decision rules that optimise certain aspects of the organisation rather than aiming for overall optimisation. Consequently, there has been apprehension over the management of working capital and the selection of the most favourable capital structure in the midst of environmental considerations. However, historically, these two choices have not been made in conjunction with each other. Even if choices were made collaboratively, they would still pertain to the management of working capital, namely inventory, short-term debt, and marketable securities.
The cost of outside capital may be higher than the cost of internal capital due to market inefficiencies. Credit restriction according to Herndon and Paul (2020) may lead to a moral hazard issue. Therefore, external capital is not a perfect replacement for funds that are raised internally. Investments in working capital in particular are more vulnerable to financial limitations than investments in fixed capital. Hence, financial considerations including the cost of borrowing, access to capital markets, and the availability of internal funds influence investment choices.  Egger et al. (2020) corroborate these results by stating that internal funds, in particular, play a greater role when analysing working capital investments. They stressed the reversibility of working capital as it may be enhanced by tightening credit restrictions on new sales and stepping up collection operations. Working capital investment can also be momentarily negative (when raw material consumption is quicker than its replacement). Firms that possess stronger internal financing capability and access to the capital market are more likely to have larger levels of working capital (Upreti & Kulshrestha, 2022) Companies with access to external financing are more inclined to enhance their environmental performance to elevate their corporate responsibility standing. External funding enhances the regulatory landscape for manufacturing companies. In addition to the typical regulators of a company, the purchase of a debt instrument expands and encompasses the providers of credit as regulators. They have the job of overseeing to ensure that enterprises adhere to proper conduct. 
Another research was conducted that confirms the above observation. The research by Lu and Wang (2021) examined the influence of environmental performance on the financial structure of companies. In this research, they argue that subpar environmental performance may diminish a corporation's ability to borrow money by raising the total risk associated with the company or by increasing potential environmental liabilities. In another research, a strong negative correlation was seen between leverage and levels of chemical emissions, indicating that greater levels of leverage are linked to better environmental performance (Fernández-Cuesta et al., 2019). They identified a potential correlation between environmental disclosure and increased leverage. Lenders are confident in firms that disclose their environmental performance.  Environmental disclosure may mitigate the presence of information asymmetry between management and creditors, facilitating more accurate risk evaluation by stakeholders. Nevertheless, their findings do not provide substantiation for this assertion. The findings indicate that enterprises that depend on equity funding are more inclined to provide voluntary environmental reports.
[bookmark: _Hlk171546408][bookmark: _Hlk171546152][bookmark: _Hlk171545961]How does high leverage impact working capital and its management? Asare et al. (2024) conducted a study that examined the sensitivity of the ideal working capital level to budgetary limitations. They discovered that for businesses with limited resources, this optimum is lower. Trade credit was seen as a significant source of funding for the majority of businesses, while investments in inventory and accounts receivable make up a significant amount of a company's assets. In a similar study Arunkumar and Radharamanan (2019) conducted a study on the factors influencing working capital management. The variables working capital requirement and liquid balance were used by the researchers. The results indicate that the management of working capital is influenced by both an organization's operating cash flows and its debt ratios. Examining the management of working capital in isolation is not possible without considering how it will be financed. The availability of external capital has a significant impact on the credit that a corporation may provide to its customers.  Altaf et al. (2021) examined the impact of working capital and its constituents on the capital structure choices of 1681 Indian MSMEs over 12 years (2006–2017). The findings validated that the use of working capital and its constituents significantly influence the utilisation of both long-term and short-term debt. Furthermore, the findings validated that the profit margin is a pivotal factor that influences the relationships between working capital and leverage.
[bookmark: _Hlk171546117][bookmark: _Hlk171546060]Another study in Turkey examined the impact of environmental performance on the capital structure and financial performance of companies listed in Turkey. The study by Aksoy et al. (2020) used information from 49 firms listed for public trading on the Istanbul Stock Exchange between 2014 and 2019, yielding 205 observations for each firm throughout the designated period. Turkey's climate change reports' carbon disclosure initiative provided the environmental performance data. The study's findings show a significant beneficial relationship between corporate leverage and environmental performance. The results show that return on equity, operational profitability, and return on assets are all significantly positively impacted by environmental performance. It doesn't, however, significantly impact stock returns. The information suggests a favourable association between the firm's leverage and companies that provide environmental reports.
Penalva and Wagenhofer (2021) made an empirical prediction that recent reduced-form studies may understate the actual effect that funding limitations have on investment. Their expectation was based on previous research. The cash-flow coefficient that is included in the fixed-investment regressions that are given in a number of the most recent research only evaluates the average "short-run" effect that cash flow shocks have on a company after the company has engaged in optimum investment smoothing. A novel investment equation that analyses the influence of cash flow after controlling for endogenous investment smoothing with working capital to estimate the long-run effect. This allows to determine how the impact of cash flow changes over time. This method makes it possible to evaluate the economic significance of financial limitations for a more extensive category of problems than are feasible with earlier research (Gallo & Serra, 2024).
Based on the empirical findings, it appears that there is a correlation between capital structure, environmental performance, and the management of working capital. The decision to consider the environmental cost depends, in part, on the availability of funds. Funds can be raised through various sources, whether they are internal or external. Every source has an impact on the working capital and the environmental cost. I thus propose that the capital structure acts as a mediator in the connection between the management of working capital and environmental performance.
H5: Capital structure positively mediates the relationship between working capital management and environmental performance
[bookmark: _Toc173535940]2.8 Conceptual Framework
Hatcher et al. (2023) defined conceptual frame as a general or abstract idea that is developed from particular instances. A conceptual framework is a collection of fundamental concepts and guidelines derived from relevant scientific disciplines that serve as the basis for a future presentation. This paradigm is used to establish the relationship between the independent, moderating, mediating, and dependent components. This study examines the relationship between capital spending (independent variable) and environmental performance (dependent variable), with working capital serving as the moderating variable.
[bookmark: _Toc180766804]Figure 2.1: Conceptual Framework
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The conceptual framework examines the interconnections among the different variables. The variables are defined and explained in the following manner: The dependent variable in this study is environmental performance. The independent variable is the working capital management. The moderating variable is the capital expenditure. The mediating variable is the capital structure. Five hypotheses were developed. The variable H1 denotes the association between the net liquidity balance and the performance of the environment. H2 denotes the relationship between working capital requirement and environmental performance and H3 represents the relationship between cash conversion cycle and environmental performance. The H4 influences the connection between working capital management, capital expenditure, and environmental performance. H5 examines the mediating relationship between working capital management, capital structure, and environmental performance.
[bookmark: _Toc173535941]2.9 Summary of Chapter
This chapter examines the pertinent literature pertaining to the topic. The discussion included several ideas related to the problem, such as working capital management, capital spending, capital structure, and environmental performance. The discussion included three theories: legitimacy theory, stakeholder theory, and rational choice theory.  An exhaustive examination of the empirical literature pertaining to the subject matter was conducted, resulting in the formulation of three hypotheses.








[bookmark: _Toc173535942]CHAPTER THREE
[bookmark: _Toc173535943]RESEARCH METHODOLOGY
[bookmark: _Toc173535944]3.1 Introduction
This chapter covers the methods that will direct this study. This chapter addresses major concerns such as the philosophical foundation, research design, study population, data-gathering tools, description of variables, and data presentation methods. 
[bookmark: _Toc173535945]3.2 Adopted Philosophical Paradigm
Research philosophy, as defined by (Mir & Greenwood, 2021), pertains to a collection of beliefs that are associated with the nature of the reality being investigated. According to Shan (2022), a research paradigm is a fundamental set of beliefs or worldview that directs research activity or exploration. Based on (Javanmardi et al., 2021), the prevailing research paradigms consist of pragmatism, interpretivism, and positivism. The positivist and interpretivism paradigms are the two most prominent frameworks used in the field of business studies (Sanchez et al., 2023).  The research approach and methodologies used are based on these underlying assumptions Essentially, I agree with Saunders and Lewis (2017) in asserting that the crucial issue is not whether our research should be influenced by philosophy, but rather how well we can contemplate our philosophical decisions and justify them in comparison to the other options available. In line with this, the positivist approach is considered appropriate for this research. 
The positivist paradigm is a research viewpoint that is backed by the scientific method of investigation. Positivism is a kind of philosophical realism that strongly adheres to the hypothetic-deductive method (Bunge, 2012). Positivists recognise the notion that science relies only on measurements and observations. Positivism, as stated in (Shan, 2022), asserts that knowledge and truth are investigations into correspondence and are hence connected to an external reality. It is used for the examination of fundamental and consequential interactions in nature. "It is the favoured perspective for conducting research, elucidating observations by utilising measurable facts or entities."(Bunge, 2012). Positivists hold the belief that science is the most valid approach to doing research and they follow a quantitative research methodology (Bunge, 2012). Positivists maintain that there exists a singular, objective reality when it comes to ontology. They also believe that the information created is external and devoid of particular explanations. According to Sanchez et al. (2023), the data collection process as the substance of the data cannot be altered. The fundamental assumption is that the researcher remains unbiased, exerting no effect on, nor being affected by, the study topic. 
Within the positivist paradigm, research is characterised by its quantitative nature and reliance on deductive reasoning. Conclusions are derived via the process of proposing and testing hypotheses. Therefore, forecasts and justifications rely on quantifiable results. The four assumptions of determinism, empiricism, parsimony, and generalizability, as stated by (Dupre, 2021), provide the basis for these quantifiable results. Determinism posits that extrinsic factors are the ultimate cause of the occurrences that we see. The second principle of empiricism is that in order to thoroughly study a research subject, it is necessary to collect authentic empirical data. This data will serve to confirm the chosen theoretical framework for the research and facilitate the testing of hypotheses. Furthermore, the positivist paradigm operates on the assumption of parsimony, which pertains to the researcher's endeavour to provide the most succinct elucidation of the phenomena under investigation. 
Finally, the generalizability assumptions state that research results generated under the positivist paradigm in a certain context should apply to other settings via inductive reasoning. Choosing to adopt a seemingly value-free perspective might indicate the existence of a certain value position. To encourage replication positivist researchers use a replicable methodology (Bunge, 2012). This research develops hypotheses on the influence of working capital management on the environmental performance of manufacturing enterprises in Sub-Saharan Africa using a quantitative approach and several qualitative methodologies. The research also looks at the mediating role of capital structure and the moderating influence of capital expenditure.
[bookmark: _Toc173535946]3.3 Research Approach
A research design refers to the overall strategies used by the researcher to achieve the goals of the inquiry. According to (Ramlo, 2020), research methodologies may be classified into three categories: mixed, qualitative, and quantitative. The major subject of contention revolved around the three distinct research approaches used.
The study used the quantitative research methodology, selected based on the purpose, sample size, data collecting tool, and chosen data analysis method. The use of a quantitative research methodology was imperative in alignment with the study's objectives and research subject matter, as it allows for the quantification of perspectives and the extrapolation of results to a larger population (Shan, 2022). Quantitative research uses statistical analysis to establish a correlation between known and measurable variables. Quantitative research assists in the development of a generalisation that enhances theory and allows for the prediction, explanation, and understanding of a phenomenon. Saunders and Lewis (2017) defines quantitative research as the systematic investigation of a social phenomenon using variables from an established theory to see whether the theory can adequately explain the present problem. Quantitative research is the systematic use of mathematical tools to examine data in explaining a phenomenon. Supporters of quantitative research see the world as an objectively determinable fact, and its primary goal is to assess social reality. concentrated their research techniques on drawing inferences from information or preexisting conceptions. Sanchez et al. (2023) highlighted that positivist ideas serve as the basis for knowledge advancement in quantitative research. 
The primary objectives of quantitative techniques are to rigorously quantify observations and carefully regulate the variables being observed. To assess group means and variances, researchers frequently use a combination of large-scale sampling and statistical approaches. Shan (2022) states that quantitative research allows the researcher to preserve objectivity and detachment from the subject under investigation. Its primary objective is to provide generalisations that contribute to the advancement of theory and aid in the explanation of phenomena.   (Hennink et al., 2020) described a qualitative study as a research approach that involves uncovering information, is carried out in a natural setting, and explores phenomena from the viewpoint of the participants. The quantitative study methodology was used to investigate the impact of working capital management on environmental performance while considering the moderating effect of capital expenditure and the mediating effect of capital structure.
[bookmark: _Toc173535947]3.4 Research Design
Saunder explains that research design is the general plan of how a researcher will go about answering the research question(s).  The comprehensive methodology used to conduct the study is the research design (Saunders & Lewis, 2017). The choice of research design for a study is determined by factors such as the research question(s), objectives, duration, level of current knowledge, and philosophical principles of the investigation. Many research designs, including case studies, surveys, experiments, grounded theories, action research, archival research, and ethnographic research. 
The research approach used in this study was a descriptive survey. This study examined the capital expenditure, capital structure, environmental performance, and working capital management of manufacturing enterprises in Sub-Saharan Africa.  Descriptive survey research is described by Saunders and Lewis (2017), as a systematic process that gathers data from participants and allows for the examination of their unique characteristics. The deductive technique is often linked to the survey strategy. The study's objectives, questions, and fundamental ideology have influenced the choice of this research design. Another determinant impacting the selection of descriptive survey research is a more economical approach to gathering data, which is the time limitation. The data obtained via a survey approach may be used to provide potential explanations for specific correlations between variables and to generate models of their relationships.
Business and management research, including accounting research, widely utilised this approach most often to address who, what, where, how much, and how many questions (Saunders & Lewis, 2017). The ability to collect quantitative data with this design method allows for its evaluation using inferential or descriptive statistics (Saunders & Lewis, 2017). 
[bookmark: _Toc173535948]3.5 Population
A study population refers to the collection of individuals from whom a sample is meticulously selected (Saunders & Lewis, 2017). The population of a study refers to a comprehensive collection of items or aspects that are pertinent to the investigation. When determining the target population, it is crucial to consider a comprehensive grasp of the study subject, the capacity to reach the individuals and firms involved, the availability of these entities, and the desired period.  The population is the whole of the participants who meet the set of requirements, which includes all individuals, groups of individuals, and objects the researcher is interested and to whom the conclusions produced may be generalised. (Tomaszewski et al., 2020) further emphasized that the population of the study is the broader set of people or things from whom a representative sample size is drawn. The population of this study includes all manufacturing firms listed on the twenty-six (26) Stock Exchanges in Sub-Saharan Africa (https://www.globexmarkets.com/sub-saharan-africa/stock-markets.html).  
[bookmark: _Toc173535949]3.6 Sample Technique and Sample Size
The practice of selecting a random sample of people from a broader population to gather information about their characteristics is referred to as "sampling" (Tomaszewski et al., 2020). Sampling ensures the research is conducted efficiently and improves research accuracy. Whether or not the study's conclusions can be applied to the whole population depends on the sampling strategy used. In general, two types of sampling approaches may be distinguished: probability and non-probability. While non-probability sampling does not assure that every member of the population being researched has an equal chance of being selected, probability sampling makes sure that every member of the population has an equal chance of being chosen. The majority of probability sample techniques are based on cluster/area sampling, stratified sampling, simple random sampling, and systematic sampling. On the other hand, methods like quota, judgmental, and purposive sampling constitute the main examples of non-probability samples.
Quota sampling is a non-random method commonly used for surveys (Tomaszewski et al., 2020). It operates under the assumption that the sample will accurately reflect the population, as long as the variability in the sample matches that of the population across various quota variables. Quota sampling is a form of stratified sampling, where the selection of cases within each group is not random. Quotas are determined based on relevant and accessible data and typically reflect the proportions in which they occur in the population.
The non-probability sampling strategy was used in this investigation. This research study used purposive sampling techniques and quota sampling techniques. Purposive sampling, according to (Saunders & Lewis, 2017), is a technique where the researcher selects individuals to achieve a certain objective based on predetermined criteria. These individuals are selected to obtain crucial information from them.  The purposive sampling method was used for this research due to the wide range of manufacturing firms seen on the stock market, financial statements availability, and the presence of linguistic barriers. Quota sampling was used to provide equitable participation from all twenty-six Stock Exchanges in the sub-region.



[bookmark: _Toc180766795]Table 3. 1 Sampled number of firms per country (Exchange)
	S/N
	Country
	Stock Exchange
	Number of Firms

	1
	Botswana
	BSE
	3

	2
	Estwatini
	ESE
	2

	3
	Ghana
	GSE
	10

	4
	Kenya (Nairobi)
	NSE
	9

	5
	Losotho
	MSM
	1

	6
	Malawi
	MSE
	1

	7
	Mauritius
	SEM
	10

	8
	Mozambique
	MVM
	3

	9
	Namibia
	NSX
	7

	10
	Nigeria
	NSE
	10

	11
	Rwanda
	RSE
	1

	12
	Seychelles
	MERJ Exchange
	8

	13
	Somalia
	SSE
	1

	14
	South Africa
	JSE, AZX markets, 4 AE & EESE
	28

	15
	Tanzania
	DSE
	8

	16
	Uganda
	USE, AITX
	5

	17
	Zimbabwe
	ZSE
	7

	Total
	
	114



The selection of companies for the study was determined by the availability of accessible financial data and the capacity to comprehend the statements. Non-English-speaking nations were completely disregarded. Once again, nations that did not have manufacturing companies listed on their stock markets were excluded from the research. The information on the businesses selected for the research is shown in Table 3.1. 

[bookmark: _Toc173535950]3.7 Data Collection 
Data collection refers to the meticulous process of acquiring crucial information to analyse it and provide dependable answers to research questions, testing hypotheses, and evaluating objectives (Saunders & Lewis, 2017). Data collection is the methodical gathering of information from the subjects of a study in their natural settings, to provide a conclusive answer to research questions. 
Generally, there are two main sources of data namely primary data and secondary data. Primary data refers to the information that a researcher collects to directly investigate and resolve a particular topic or problem. With primary data, the data in question is currently unavailable or has not yet been collected. However, when it becomes accessible, it will be considered unique, since it originates directly from the source. 
A secondary data source is an existing source of data that is being used for a purpose other than its original intention, or by someone other than the researcher who first acquired the data (Hsiao, 2022). Secondary data is either raw data or published summaries that may be customised to suit research requirements. Illustrations include extensive repositories of surveys, censuses, and social and economic data that are too costly or impracticable for a person to amass. Additional forms of secondary data include organisational records, surveys, financial reports, market research data, and transcripts of interviews or focus groups (Malik et al., 2021). Secondary data is a convenient and readily available source of information that may be used for many purposes, such as gathering data for a project or creating a portfolio of evidence
The secondary data collected included both published and unpublished financial and non-financial data. The set of documents included the yearly report, financial statement, and data sourced from the Stock Exchange websites of the sampled countries. Data collection refers to the acquisition of information throughout the research. The researcher used publicly available financial information from manufacturing companies that are listed in Sub-Saharan Africa. The researcher decided to use secondary data for his investigation due to convenience and availability. Overall, one hundred and fourteen firms were sampled for 10 years, from 2013 to 2022. 
[bookmark: _Toc173535951]3.8 Model Specification
In testing the relationship between environmental performance and working capital management with capital expenditure and capital structure moderating and mediating this relationship, the study adopts and modifies the economic model of  this(Chang et al., 2024) is given as: 
Baseline Equation/Direct Relationship
 …… (Eq. 1)
The mediating equation
……. (Eq. 2)
The Moderating Equation
 ………. (Eq. 3)
Where;
EPIit = Environmental Performance Index of firm i in year t
NLBit = Net Liquidity balance of firm i in yeat t
WCRit = Working Capital Requirement of firm i in year t
CCCit = Cash Conversion Cycle of firm i in year t
CapExit = Capital Expenditure of firm i in year t
CSit = Capital Structure of firm i in year t
FSit = Firm Size of the firm i in year t
PRit = Profit of firm i in year t
FA = Firm Age of firm i in in year t 
= Error term of firm i in year t
= intercept
- = Regression coefficients
[bookmark: _Toc173535952]3.9 Description of Variables
[bookmark: _Toc173535953]3.9.1 Dependent Variable
Over the last three decades, scholars have paid close attention to the concept of environmental performance. However, because of its multifaceted nature and complexity, regulators and academics haven't been able to agree on how to assess this indicator. Several studies have utilised the Toxic Release Inventory (TRI) database and the Council on Economic Priorities (CEP) database to measure the environmental performance of corporations (Agyemang et al., 2021). The data in these two databases was limited to industrialised nations and the same could not be applied in Sub-Saharan Africa. Studies on the environmental performance of Chinese corporations are still hindered by the lack of data. Based on the following standards, and developed a framework to thoroughly assess the corporate environmental performance of Chinese companies. This same framework was adopted and enhanced by (Agyemang et al., 2021) in his study. This study adopts and modifies this same framework to reflect the environmental performance situation in Sub-Saharan Africa. The following criteria are provided:
a. The firm received an award for being environmentally friendly;
b. The firm adopted ISO14001 or was involved in other relevant environmental management practices;
c. The firm reported on a punishment involving environmental pollution.
The research evaluates business environmental performance using a binary paradigm, categorising it as either Yes or No, and assigned scores to these assessments. Yes, was awarded a score of two (2) points, whereas No is assigned a score of one (1) point. The scores were combined and expressed as a ratio relative to the overall score. Environmental performance is calculated by dividing the score of each firm by the overall score of 6 points. The formula is then given as (∑EPIi)/(∑TEPIi)
Where,
∑EPIi = Score for the firm
∑TEPIi = Total Environmental performance score (6)
[bookmark: _Toc173535954]3.9.2 Independent Variables
In a model, independent variables are those that affect the dependent variables. Independent variables are elements of an experiment that researchers purposefully alter or regulate. Working capital is the study's independent variable, and it is represented by the cash conversion cycle, working capital need, and liquidity balance. These proxies are explained as follows;
3.9.2.1 Net Liquidity Balance 
Net liquidity balance pertains to the current liquidity situation of a corporation. The calculation involves subtracting current obligations from liquid assets. Net liquid assets may serve as a reliable indicator of a company's financial health. If a corporation has positive net liquid assets, it indicates that it is in a favourable position to fulfill any imminent financial obligations or engage in investment activities without requiring external funding.
3.9.2.2 Working Capital Requirement 
Working Capital Requirement (WCR) is a financial indicator that quantifies the necessary funds to meet the expenditures associated with the production cycle, forthcoming operating costs, and debt repayments. Put simply, it reveals the funds required to bridge the difference between payments made to suppliers and payments received from consumers.
3.9.2.3 Cash Conversion Circle 
The cash conversion cycle (CCC) is a quantitative measure that represents the number of days it takes for a firm to convert the cash invested in inventory into cash generated from the sale of its product or service. A shorter cash cycle is preferable since it signifies a reduced duration in which cash is tied up in accounts receivable or inventories. The cash conversion cycle aims to quantify the duration for which each net input dollar is engaged in the production and sales process before it is transformed into cash received.
[bookmark: _Toc173535955]3.9.3 Moderating Variable
The study's moderating variable is capital expenditure. Investments in long-lasting, monetary-quantifiable fixed assets are known as capital expenditures. Businesses often consider physical asset investments to be strategic moves because of the income and growth opportunities they provide. A large portion of a company's resources must be set aside for this kind of investment over a long period of time.
[bookmark: _Toc173535956]3.9.4 Mediating Variable
The variable that acts as a mediator in this research is capital structure. Capital structure pertains to the allocation of debt and/or equity used by a company to support its operations and fund its assets. A company's capital structure is often represented by its debt-to-equity or debt-to-capital ratio. Debt and equity capital are used to finance a company's operations, capital expenditures, acquisitions, and other investments. Firms have tradeoffs when choosing between debt and equity for financing operations, and managers strive to achieve the best capital structure by striking a balance between the two.
[bookmark: _Toc173535957]3.9.5 Control Variables
3.9.5.1 Firm size 
Company size has been seen as a crucial factor or determinant of environmental performance. Typically, there are three primary measures used to gauge the magnitude of a company: market value, operational income, and total assets. Market value is highly influenced by market movements and exhibits substantial unpredictability. External factors have an impact on operating income. Therefore, total assets are mostly used as a metric to gauge the magnitude of the organisation. Thus, this research used the logarithm of total assets as a metric to quantify the magnitude of the firm.
3.9.5.2 Profitability 
A firm’s profitability impacts green or environmental practices (Li et al., 2017). Firm profitability is the capacity of a company to create sufficient profit to support its long-term and short-term development. The profitability of a company affects its participation in environmental performance (Al-dmour et al., 2023). This suggests that firms that generate substantial profits are more inclined to adopt sustainability accounting practices, and conversely, firms that participate in green accounting are more likely to achieve high profitability.
3.9.5.3 Firm’s age
The age of a corporation is a significant factor that influences its success. As a corporation ages, it should possess a greater productive capability, including established partnerships with diverse stakeholders and increased environmental performance. Extended periods of learning are believed to enhance the company's level of maturity. According to Chang et al. (2024), the age of a business is the period it has been actively involved in operational activities until it reaches a point when it becomes a viable and sustainable entity in the market. The age of a corporation is an indicator of its longevity on the stock market. The firms with long lifetimes are often established businesses with a large number of shareholders. This allows them to remain competitive in the market and disclose their intellectual capital. This variable is therefore controlled in this study. 
[bookmark: _Toc173535958]3.9.6 Variables Summary
[bookmark: _Toc180766796]Table 3.2 An overview of the study's measuring variables
	Variables
	Names
	Symbol
	Measurement
	Source

	Dependent Variable
	Environmental Performance
	EPI
	EPI
	

	Independent Variables
	Net Liquidity Balance

	NLB

	(Liquid Assets-Short term Liabilities)/Total Assets
	

	
	Working Capital 
Requirement
	WCR

	(Current Assets-Current Liabilities)/Total Assets
	

	
	Cash Conversion Cycle
	CCC
	Inventory Period + Account Receivable - Accounts Payables Period 
	

	Moderating Variable
	Capital Expenditure
	CapEx
	Total value of Tangible and Intangible Assets
	

	Mediating Variable
	Capital Structure
	CS
	Total Debt/Total Equity
	

	Control Variables

	Firm Size
	FS
	Natural log of Total Assets
	

	
	Profitability
	PR
	Proportion of net income over average total assets
	 

	
	Firm Age
	FA
	Ages of firms
	



[bookmark: _Toc173535959]3.10 Estimation Technique
For statistical analysis, the researcher relied on Stata 18. To begin investigating the relationships between the variables, he used descriptive statistics and correlation matrix analysis to characterise the dataset's attributes. To find out the estimator to use, the researcher ran a cross-sectional dependency test. The researcher performed a stationarity test to determine the stability of the data. The researcher used the fixed effect (FE) estimator as the main estimator and the random effect (RE) estimator as the robustness measure for the multiple regression analysis. He did not conduct a cointegration test since FE resolves any difficulties that may arise. When selecting the estimators, the researcher additionally made sure there was no cross-sectional dependence. The author also considered endogeneity resistance when using the FE and RE estimators. Consequently, it is clear from the estimator's findings that there is strong empirical evidence.
[bookmark: _Toc173535960]3.11 Summary of Chapter
The research methodologies are examined in this chapter. The positivist method was selected after the research philosophy of the study was assessed. The study used a quantitative research design, more precisely a descriptive survey design. The research also included variables such as population size, sampling strategy, methods for collecting data, and procedures. The study variables were discussed and suggested measurements were made when the model design was finalised.








[bookmark: _Toc173535961][bookmark: _Hlk171588824][bookmark: _Hlk170475285][bookmark: _Hlk172668988]CHAPTER FOUR
[bookmark: _Toc173535962]PRESENTATION OF RESULTS AND DISCUSSIONS
[bookmark: _Toc173535963]4.0 Introduction
[bookmark: _Hlk169382198]This chapter summarises the findings. The research used panel data to explore the correlation between working capital management and environmental performance, with capital expenditure as a moderator and capital structure as a mediator. The analysis for the descriptive and inferential statistics was conducted using Stata 18. Before performing the regression estimations, the following tests were performed: descriptive statistics, correlation matrix analysis, multicollinearity test, cross-section dependency test, stationarity test, and some post diagnostic test
[bookmark: _Toc173535964]4.1 Descriptive Statistics
Descriptive statistics include summarising and arranging the data to facilitate easy comprehension. Descriptive statistics aims to describe the data without making assumptions about the whole population based on the sample. We often provide a detailed data account in a representative subset in this context. The statistical measures used in this study were the mean, standard deviation, skewness, and kurtosis. The variables included in this investigation are explicitly characterised as the Environmental Performance Index (EPI), Net Liquidity Balance (NLB), Working Capital Requirement (WCR), Cash Conversion Cycle (CCC), Capital Structure (CS), Capital Expenditure (Capex), Firm Size (FS), Profitability (PR), and Firm Age (FA). Table 4.1 presents the descriptive statistics for this study. 




[bookmark: _Toc180766797]Table 4.1 Descriptive Statistics 
	Variable
	 Obs
	 Mean
	 Std. Dev.
	 Min
	 Max
	Skewness
	Kurtosis
	Jaeque-Bera Test

	 EPI
	1032
	0.632
	0.119
	0.412
	0.96
	0.318
	2.406
	0.131

	 NLB
	1032
	0.438
	0.23
	0.051
	0.96
	0.059
	2.298
	0.560

	 WCR
	1032
	0.542
	0.22
	0.115
	0.965
	-0.542
	2.457
	1.739

	CCC
	1032
	    93
	   41
	   30
	     245
	-0.134
	3.671
	1.962

	CS
	1032
	0.528
	0.163
	0.115
	0.954
	-0.513
	3.701
	1.362

	CAPEX
	1032
	6.919
	1.074
	4.812
	9.197
	0.755
	2.394
	1.876

	 FS
	1032
	0.275
	0.134
	0.014
	0.652
	0.901
	3.033
	4.069

	 PR
	1032
	0.157
	0.188
	-0.562
	0.652
	-0.952
	3.733
	5.038

	 FA
	1032
	     52
	32.4
	   10
	165
	0.280
	2.400
	1.500


(Stata 18 output)
The Environmental Performance Index (EPI) measures the sustainable practices implemented by companies. The mean score for the firms was 0.632, with a standard deviation of 0.119, indicating a variability around the mean. This further means that on average the EPI is 63%. The reported skewness value was 0.319 indicating that the data is positively skewed. The kurtosis value of 2.406 indicates that the EPI values are platykurtic, meaning they have a flatter distribution compared to a normal distribution. 
The net liquidity balance measures the liquid assets that the firms have compared to their existing current liability. The mean of NLB was 0.438, giving a standard deviation of 0.230, this means that on average firms keep 43 percent of their assets in liquid form. The standard deviation shows that the dataset is widely dispersed. The Skewness score was 0.059 indicating that the distribution is symmetrical. The kurtosis score of 2.298 means the distribution was flatter than the normal distribution. 
The working capital requirement has an average of 0.540 and a standard deviation of 0.22, suggesting a moderate fluctuation around the mean. Manufacturing firms in Sub-Saharan Africa keep 54 percent of their current assets in their operation cycles.  The skewness value of -0.542 suggests a leftward skew in the distribution. A kurtosis value of 2.457 indicates that the distribution has a heavier tail than a normal distribution. 
The Cash Conversion cycle has an average score of 93 days and a standard deviation of 41 days. The dataset exhibited significant variability in the period firms retrieved their cash investment back. The skewness exhibited a negative value of 0.134, indicating that the distribution is left-skewed. The kurtosis value is 3.671, indicating a distribution with a hefty tail. 
The mediating variable, capital structure has a mean value of 0.528, with a standard deviation of 0.163. The equity-to-debt ratio averages 52% with the standard deviation widely spread around the mean.  The skewness score of -0.513 shows that the distribution is negatively skewed. The kurtosis value indicates a greater tail weight compared with normal distribution. 
Capital Expenditure, the moderating variable, was 6.919 on average and 1.074 standard deviations away. This demonstrates that the data is highly dispersed around the mean. The kurtosis value is 2.394 and the skewness value is 0.755.  In terms of the control variables, the average firm size is 0.275 with a standard deviation of 0.134. The given data has a skewness value of 0.901 and a kurtosis value of 3.033. The mean profitability was 0.157 and the standard deviation exceeded the mean. The distribution exhibits left skewness and has a longer tail on the left side. The mean age of the firms being discussed is 52 years, with a standard deviation of 32. The kurtosis value of 0.280 implies a right-skewed distribution, while the kurtosis value of 2.400 suggests a distribution that is near to being normal.
The results of the Jarque-Bera test demonstrate differing levels of divergence from normality among the variables. EPI, NLB, and FA have low Jarque-Bera statistics (0.131, 0.560, and 1.500, respectively), indicating that these variables approximate a normal distribution, hence reducing the need for transformation or other statistical techniques. Conversely, FS (4.069) and PR (5.038) have elevated values, indicating substantial deviations from normality, which may need modifications or the use of non-parametric methods. Variables such as WCR, CCC, CS, and CAPEX exhibit significant deviations; yet, they are insufficient to provoke immediate worry, despite their non-normality being acknowledged for robustness analysis.        
[bookmark: _Toc173535965]4.2 Correlation matrix and multicollinearity
Without supposing a causal link, the correlation coefficient quantifies the direction and intensity of the association between two sets of scores. The sign of the coefficient denotes the direction of the connection, while the absolute value of the coefficient represents the magnitude. The correlation matrix is crucial as it reveals the presence of multicollinearity among the variables (Chan et al., 2022). Multicollinearity refers to the situation when the explanatory factors are highly correlated, making it difficult to determine the individual impact of each variable on the dependent variable. According to Schindler and Cooper (Chan et al., 2022; Olsen et al., 2020), any correlation more than 0.8 between the independent variables is considered as multicollinearity. Table 4.2. shows the correlation and multicollinearity results. 
The cash Conversion Cycle (CCC), recorded the highest correlation with EPI at 0.723, meaning CCC and EPI move in the same direction. All other variables WCR (0.274), CS (0.102), Capex (0.048), and FS (0.076) are positively correlation with the dependent variable. NLB (-0.135), PR (-0.118), and FA (-0.111) were all negatively correlated with the EPI the dependent variable, meaning NLB, PR, and FS move in opposite directions. The correlation matrix demonstrates the absence of multicollinearity in the research since all coefficients were below 0.8.  Additionally, since the VIF values are all below the threshold of 10, and the 1/VIF values are also greater than 0.10. This demonstrates the absence of multicollinearity among the study variables.


[bookmark: _Toc180766798]Table 4.2 Correlation and multicollinearity
	  Variables
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	 (7)        
	     (8)
	   (9)
	     VIF
	1/VIF

	(1) EPI
	1.000
	
	
	
	
	
	
	
	
	
	

	(2) NLB
	-0.135
	1.000
	
	
	
	
	
	
	
	1.036
	0.965

	(3) WCR
	0.274
	0.133
	1.000
	
	
	
	
	
	
	1.086
	0.921

	(4) CCC
	0.723
	-0.052
	0.235
	1.000
	
	
	
	
	
	1.091
	0.917

	(5) CS
	0.102
	0.047
	-0.008
	0.034
	1.000
	
	
	
	
	1.051
	0.952

	(6) CAPEX
	0.048
	0.028
	0.042
	0.092
	-0.060
	1.000
	
	
	
	1.023
	0.978

	 (7) FS
	0.076
	0.051
	0.032
	-0.016
	-0.065
	0.013
	1.000
	
	
	1.012
	0.989

	 (8) PR
	-0.118
	0.035
	0.014
	-0.097
	0.182
	-0.100
	0.046
	1.000
	
	1.058
	0.945

	 (9) FA
	-0.111
	0.071
	0.009
	-0.045
	0.050
	0.033
	-0.008
	0.015
	1.000
	1.011
	0.989


(Stata 18 output)
[bookmark: _Toc173535966]4.3 Preliminary Tests
[bookmark: _Toc173535967]4.3.1 Cross-section Dependency Test
Cross-sectional dependence is a prevalent issue in panel data analysis, when variables within a single cross-section have a propensity to be interrelated due to unobservable factors that influence all of them. Pervasive cross-sectional dependency is a phenomenon that may introduce biases and undermine the quality of estimates (Franks & Atabaki‐Pasdar, 2017). The magnitude and nature of the relationships between variables within a single cross-section significantly influence the detection and strength of cross-sectional dependence (Maza & Gutiérrez-Portilla, 2022). Failure to account for cross-sectional dependence may undermine the reliability of the study results since it might lead to incorrect estimations (Hill et al., 2021). The Friedmann CD test, shown in Table 4.3, was used to assess cross-sectional dependence. 
[bookmark: _Toc180766799]Table 4.3 Frees Test of Cross-Sectional Dependency
	    Frees' test of cross-sectional independence =     0.115

	Critical values from Frees' Q distribution

	                      alpha = 10%     0.2559
	   
	

	                      alpha = 5%    0.3429
	
	

	                      alpha = 1%    0.5198
	
	



The test for RE (random effects) was statistically insignificant at the 10% significance level, as shown by the probability values obtained from the cross-sectional dependency analysis in Table 4.3, which were less than 0.1. Considering that the test resulted in a statistically insignificant correlation, it implies that the study variables are not interrelated in a cross-sectional manner. I reject the alternative hypothesis (H1) of cross-sectional dependency. Furthermore, this suggests that the other sample firms are not likely to experience the same shock if one of them does.

[bookmark: _Toc173535968]4.3.2 Stationarity Test
As stated by Schneider and Strielkowski (2023), it is crucial in research to assess the stability of data, which refers to their ability to maintain their statistical qualities across time. To use various time series and panel data approaches, the underlying data need to be consistent and reliable (Bersalli et al., 2020). Unit root testing is critical for the method since it has a significant impact on the assessment of panel and time series data. The researcher analysed the integration and stationary nature of the panel data to reduce the use of erroneous estimating methods. Table 4.4 displays the results of the CIPS unit root test performed in the research. 
[bookmark: _Toc180766800]Table 4.4 Pesaran Panel Unit Root Test
	 
	Level
	First Difference

	Variable
	Constant 
	Constant and Trend
	Constant
	Constant and Trend

	EPI
	-2.141
	-2.527
	-3.997
	-3.868

	NLB
	-2.536
	-2.744
	-3.485
	-3.398

	WCR
	-3.113
	-3.264
	-3.974
	-3.841

	CCC
	-3.424
	-3.586
	-3.796
	-3.604

	CS
	-2.927
	-3.229
	-4.171
	-4.172

	CAPEX
	-2.657
	-2.955
	-3.907
	-4.136

	FS
	-2.344
	-2.616
	-3.845
	-3.863

	PR
	-2.966
	-3.25
	-3.564
	-3.314

	FA
	-2.210
	-2.305
	-3.534
	-3.508





From Table 4.4, except for EPI, FA and FS, which had values below the threshold values of -2.421 for constant and -2.734 for constant with trend, the CIPS unit root test showed that all the study variables were stationary at the level. Therefore, it is necessary to perform an initial difference test to ensure that all coefficients stay consistent before choosing a suitable estimator for the empirical investigation. After conducting the first difference test, all of the research variables were confirmed to be stable for the empirical analysis. Consequently, I reject the null hypothesis of stationarity and support the alternative hypothesis of stationarity. The results suggest that the variables remained constant after the first difference.
[bookmark: _Toc173535969]4.4 Estimation Technique
To mitigate the potential deviation of regression results caused by an incorrect estimation strategy, the study used fixed effect (FE) and random effect (RE) estimators for the analysis. This conclusion was made due to the lack of cross-sectional dependency among the study variables. The fixed effects estimator addresses the issue of unobserved heterogeneity by calculating group-specific intercepts. This technique eliminates all constant and unidentified variations, making it valuable for managing changes that occur within a certain group (Sajons, 2020). Therefore, the outcomes may be relied upon. The Random Effects (RE) estimator, although not as successful as the Fixed Effects (FE) estimator, is capable of dealing with time-invariant and unknown heterogeneity. This is achieved by assuming that the group-specific intercepts are independent random variables chosen from a shared range (Robitzsch, 2023). I used stepwise regression in the models utilised for this investigation. Two regression analyses were conducted for each model, with fixed effects (FE) used as the primary estimator in R1 and random effects (RE) used as a robustness test in R2. The stepwise regression was used for Models 1 through 3, considering each independent variable. In study model (4), all independent variables were consolidated into a unified regression. To address skewed distributions and improve the interpretability and accuracy of the results, I applied the natural logarithm to the data. This helped linearize correlations and was particularly useful since the variables had different measurements

[bookmark: _Toc173535970]4.4.1 The Direct Relationship Between Working Capital Management and Environmental Performance
[bookmark: _Hlk179662259]The results of the multiple regression analysis for my first equation are shown in Table 4.5. 
The high R-squared values in Table 4.5 indicate that the models effectively explain a substantial portion of the diversity in how various explanatory factors impact EP. Furthermore, the statistically significant probability values greater than the f values confirm that the estimation procedures accurately represent the variations in parameter dependence across the four models.
[bookmark: _Hlk170770372][bookmark: _Hlk170771020]Model 1 (R1) data indicate that there is a significant and negative relationship between the net liquidity balance and EP at a 1% level. This indicates that the EPI will decrease by 0.082 for each percentage point rise in the net liquidity balance. Furthermore, when all the independent variables were included in Model 4, a statistically significant negative correlation between net liquidity balance and EPI was observed at a 1% significance level. The robustness estimation in Model 1 (R2) aligns or corresponds with the main estimation findings. This indicates that the Environmental Performance Index (EPI) of manufacturing firms in Sub-Saharan Africa reduces by 0.062 for every one percentage point increase in net liquidity balance. This is not compatible with H1. The findings refute the notion that companies with greater net liquidity reserves prioritise financial stability above environmental performance, maybe owing to apprehensions about the immediate expenses associated with green projects. Furthermore, companies with greater liquidity balance prioritise the immediate advantages of high liquidity, disregarding the possible long-term benefits of environmentally sustainable operations and practices. Consequently, I reject the null hypothesis and embrace the alternative hypothesis that there is a negative correlation between net liquidity balance and environmental performance. Based on these findings policymakers should prioritise environmental expenses within their liquid assets to enhance their future profitability. 
The study found a positive correlation between WCR and EP in Model 2 (R1) results, with a significance level of 1%. A change of one percent unit in WCR leads to a corresponding increase of 0.129 in EP. Similarly, when all the independent variables were included in model 4, I identified a significant positive association with EP. This implies that in manufacturing businesses SSA, a 5.5 percent rise in EP is associated with a proportional change in WCR. At a significance level of 5%, the positive connection was statistically significant. The robustness estimation in Model 2 (R2) aligns or corresponds with the main estimation findings. The findings accept my second hypothesis (H2). Therefore, it may be concluded that there is a direct correlation between WCR and EP. Companies with substantial operational capital often participate in environmental initiatives such as waste management, pollution control, and the adoption of ecologically sustainable technology. This might be attributed to a significant increase in operational working capital as a result of the reduction in environmental fines and legal expenses.
[bookmark: _Hlk170771938]Based on the results of model 3 (R1), there was a statistically significant 1% positive correlation between CCC and EPI in terms of the association between the cash conversion cycle and environmental performance. In other words, an increase of one percent in the CCC leads to a 0.652 unit increase in the EPI.  In Model 4, a statistically significant positive association between CCC and EP was found at a 1% significance level. The robustness estimation in Model 3 (R2) aligns or corresponds with the main estimation findings. The findings refute hypothesis H3 and support the alternative hypothesis that CCC shows a positive correlation with EP. This implies that companies do thorough evaluations of their suppliers to ensure that they adhere to sustainable supply chain policies. They may also enhance their CCC by using sustainable inventory management practices. The alignment of major shareholders' interests and the firm's connections promotes more openness and the company's commitment to improving its environmental performance.






[bookmark: _Toc180766801]Table 4.5 Baseline Regression/Direct Relationship
	 
	Model 1
	Model 2
	Model 3
	Model 4

	Variable
	     R1
	      R2
	      R1
	     R2
	    R1
	     R2
	    R1
	       R2

	LNNLB
	-0.082***
	-0.073**
	 
	 
	 
	 
	-0.062***
	-0.061***

	 
	(0.031)
	(0.030)
	 
	 
	 
	 
	(0.021)
	(0.020)

	LNWCR
	 
	 
	  0.129***
	  0.146***
	 
	 
	0.055**
	0.063***

	 
	 
	 
	(0.032)
	(0.030)
	 
	 
	(0.023)
	(0.022)

	LNCCC
	 
	 
	 
	 
	0.652***
	0.661***
	0.623***
	0.63***

	 
	 
	 
	 
	 
	(0.380)
	(0.037)
	(0.038)
	(0.0371)

	LNFS
	    0.05
	 0.069
	 0.041
	 0.061
	0.078**
	0.079**
	0.079**
	0.080**

	 
	(0.053)
	(0.051)
	(0.052)
	 (0.05)
	(0.037)
	(0.035)
	  (0.036)
	 (0.035)

	LNPR
	 -0.058
	-0.069*
	-0.063*
	-0.077**
	      -0.020
	 -0.028
	 -0.022
	-0.029

	 
	 (0.037)
	(0.036)
	(0.036)
	 (0.035)
	(0.026)
	(0.025)
	(0.025)
	(0.025)

	LNFA
	 -0.008
	  -0.010
	 -0.010
	-0.012*
	       -0.010
	 0.010
	-0.010 
	-0.010*

	 
	   (0.011)
	   (0.009)
	(0.011)
	   (0.008)
	         (0.008)
	(0.006)
	(0.008)
	(0.006)

	Year dummies
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Industry dummies
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	R-Squared
	       0.641
	       0.601
	        0.713
	        0.773
	           0.741
	     0.739
	       0.863
	        0.883

	Prob>F/Chi2
	       0.000
	        0.012
	        0.000
	        0.000
	           0.000
	     0.000
	        0.000
	        0.000

	Observation
	1032
	1032
	1032
	1032
	1032
	1032
	1032
	1032


*, **, and * denote significant levels at 1%, 5%, and 10% respectively. Standard errors are enclosed in parentheses.

[bookmark: _Toc173535971]4.4.2 The Moderating Role of Capital Expenditure on Working Capital Management and Environmental Performance
[bookmark: _Toc180766802]Table 4.6 Moderating Regression
	[bookmark: _Hlk169374646]Variable
	Model 1
	Model 2
	Model 3
	Model 4

	 
	R1
	R2
	R1
	R2
	R1
	R2
	R1
	R2

	LNNLB
	-0.218
	-0.241
	 
	 
	 
	 
	-0.266**
	-0.273**

	 
	(0.197)
	(0.191)
	 
	 
	 
	 
	(0.131)
	(0.126)

	LN(NLB*LNCAPEX)
	0.320**
	0.354**
	 
	 
	 
	 
	0.360**
	0.371**

	 
	(0.028)
	(0.027)
	 
	 
	 
	 
	(0.019)
	(0.018)

	LNWCR
	 
	 
	0.053**
	0.578***
	 
	 
	0.334**
	0.37**

	 
	 
	 
	(0.219)
	(0.213)
	 
	 
	(0.028)
	(0.149)

	LN(WCR*LNCAPEX)
	 
	 
	-0.131*
	-0.128**
	 
	 
	-0.184*
	-0.187**

	 
	 
	 
	(0.032)
	(0.031)
	 
	 
	(0.023)
	(0.022)

	LNCCC
	 
	 
	 
	 
	0.31
	-0.399*
	-0.546**
	0.646***

	 
	 
	 
	 
	 
	(0.243)
	(0.237)
	(0.244)
	(0.236)

	LN(CCC*INCAPEX)
	 
	 
	 
	 
	0.342***
	0.457***
	0.671***
	0.687***

	 
	 
	 
	 
	 
	(00.35)
	(0.035)
	(0.035)
	(0.034)

	LNCAPEX
	-0.003
	-0.006
	0.036**
	0.037**
	-0.088**
	-0.098***
	-0.099***
	-0.107***

	 
	(0.014)
	(0.014)
	(0.018)
	(0.018)
	(0.022)
	(0.022)
	(0.024)
	(0)

	LNFS
	0.05
	0.066
	0.047
	0.065
	0.82**
	0.081**
	0.085**
	0.084**

	  
	(0.053)
	(0.051)
	(0.052)
	(0.05)
	(0.036)
	(0.034)
	(0.035)
	(0.033)

	LNPR
	-0.052
	-0.063*
	-0.06
	-0.076**
	-0.019
	-0.027
	-0.019
	-0.026

	 
	(0.038)
	(0.037)
	(0.037)
	(0.035)
	(0.025)
	(0.025)
	(0.024)
	(0.024)

	LNFA
	0.008
	-0.01
	0.01
	-0.012
	-0.011
	0.01*
	-0.01
	0.009

	 
	(0.011)
	(0.009)
	(0.011)
	(0.008)
	(0.008)
	(0.006)
	(0.007)
	(0.006)

	Year dummies
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Industry dummies
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	R-Squared
	0.646
	0.649
	0.687
	0.617
	0.768
	0.772
	0.804
	0.812

	Prob>F/Chi2
	0.001
	0.028
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Observation
	1032
	1032
	1032
	1032
	1032
	1032
	1032
	1032


[bookmark: _Hlk179661867]*, **, and * denote significant levels at 1%,5% and 10% respectively. Standard errors are enclosed in parenthesis
[bookmark: _Hlk179662178]This research used a moderating analysis to investigate the relationship between working capital management and environmental performance. The analysis included capital expenditure as the moderator and the findings are shown in Table 4.6. In this study, the fixed effect estimator was used as the primary estimate in R1, while the random effect estimator was used as a robust estimator in R2. The findings show that the primary estimator (R1) demonstrates that increased capital spending leads to a positive connection between the net liquidity balance and environmental performance. The interaction coefficient was 0.320 and significant at 5 percent level. This suggests that a large amount of capital expenditure has a moderating effect on the connection between net liquidity balance and environmental performance, resulting in a substantial association. This may be due to the magnitude of monies allocated to capital spending. That will reduce the amount of liquid funds by reversing its negative relation in the baseline equation 0f -0.082.  Furthermore, many capital expenditures that include ecologically sustainable qualities may effectively mitigate the adverse environmental effects. Capital expenditure by firms in Sub-Saharan Africa may rectify their liquidity balances by engaging capital expenditure. Upon comparing the outcomes of the direct relation shown in Table 4.5 and the moderating findings displayed in Table 4.6, it is evident that the moderating results exhibited greater coefficients and positive values. This implies that a large amount of money spent on capital expenditure has a substantial impact on the connection between the net liquidity balance and environmental performance and fiscal success. Upon combining all the variables in model 4, a statistically significant link was seen among the interaction variables as well. This demonstrates that companies can invest in capital expenditures to rectify their unfavourable financial position and environmental performance. Regarding the findings on the resilience of random effects, the results are consistent and indicating that the robustness results obtained from the regression analysis of the direct relationship align. Capital expenditure has a positive moderating effect on the link between net liquidity balance and environmental performance, as seen by the increased coefficients and change in direction of the interaction variables in Table 4.6. 
Model 2 revealed a negative interaction coefficient of -0.131 between working capital requirement (WCR) and environmental performance, with the relationship being moderated by capital expenditure. The coefficients exhibit a more pronounced negative value in comparison to the findings of the direct correlation shown in Table 4.5. This outcome indicates that companies with more capital investment need a lower amount of working capital requirement. Investing in capital expenditure might potentially decrease the working capital requirement (WCR) of companies. This occurs because when companies are using significant capital expenditure on fixed assets that are ecologically sustainable, their working capital demand decreases. Environmental performance may serve as a risk management tool for companies, enabling them to demonstrate a reduced perceived risk to the market. This, in turn, allows them to operate with few capital needs for funding their operations, without compromising profitability. The outcomes in model 4 and the R2 correspond with the findings of the main estimator. This finding demonstrates that the level of capital expenditure has a negative moderating effect on the association between working capital requirements (WCR) and environmental performance. In comparing the results to the baseline regression, it shows that after moderating the relationship of working capital and environmental capital, the direction and magnitude of working capital has changed as show by the interacting variable thus 0.129 and -0.131. 
Similar to the preceding models, the findings of model 3 exhibit larger coefficients and a positive correlation when compared to the direct connection just as shown in Table 4.5. The interaction coefficient was 0.742 with a significance of one percent.  The association is likewise statistically significant in both the main and robustness estimates. This implies that capital spending has a positive moderating effect on the connection between the cash conversion cycle and environmental performance. Upon analysing all the variables in model 4, a statistically significant positive moderated association was discovered between the cash conversion cycle and environmental performance. Comparing the findings to the direct relationship reveals that the introduction of capital expenditure as a moderator increases the capacity to effectively manage the cash conversion cycle. The R-squared value indicates that the models have effectively accounted for the variability in the dependent variable. The P-value indicates that the whole model is statistically significant. Based on the results, I accept the null hypothesis that capital expenditure positively moderates the relationship between WCM and EP. 
[bookmark: _Toc173535972]4.4.3 The Mediation of Capital Structure on Working Capital and Environmental Performance
This research used a mediating analysis to investigate the relationship between working capital management and environmental performance, with capital structure as the mediator. In R1, the fixed effect estimator was used as the main estimator, whereas in R2, the Random effect estimator was used as a robust estimator. Table 4.7 displays the findings.
The objective was to determine how much capital structure mediates the link between working capital management and environmental performance in manufacturing enterprises in Sub-Sahara Africa. 
In Model 1, the mediation regression analysis for NLB produced -0.184, indicating a pronounced negative association when examining their relationship through capital structure. This implies that as the absolute value of the NLB increases, the company's environmental performance declines. The robustness estimation in Model 1 (R2) aligns or corresponds with the main estimation findings. Comparing the coefficients for NLB in Table 4.5, the baseline regression, main estimator (R1), and robustness estimator (R2) are also negative and statistically significant at a one percent level.  Therefore, it is inferred that having a higher liquidity reserve may not be advantageous for a company's environmental performance, the failure to effectively use these assets for environmental initiatives undermines the claim. This further suggests that the capital structure amplifies the relationship between liquidity and environmental performance. This is evident from the increase in the coefficients when capital structure is mediated. Similar results were found in model 4 for NLB for both the primary and robust estimators.  
In Model 2, there exists a positive and statistically significant association between the Working Capital Requirement (WCR) and the EP. The regression findings in this analysis confirm the results in Table 4.5, which demonstrated that WCR has a positive and statistically significant impact. When the model was expanded to include capital structure as a mediation variable, the values for R1 increased from 0.129 to 0.231. The robustness estimation in Model 2 (R2) also corresponds with the main estimation findings. The results in model 4 also increased for both R1 and R2, when all the variables were brought together. This informs that efficient management of working capital has a greater beneficial impact on the environment when aligned with an appropriate capital structure. The results demonstrate the mediation effect, as the capital structure amplifies the positive impact of working capital requirement (WCR) on enhancing the environmental performance (EP) of firms in Sub-Saharan Africa. The study concludes that capital structure plays a crucial role in enabling firms to effectively utilise working capital to enhance their environmental performance. 
In the baseline regression analysis shown in Table 4.5, the coefficient estimate for Cash Conversion Cycle was found to be substantially positive at the 1% level. The estimated values for R1 were 0.652.  This indicates that improving the management of receivables, payables, and inventories directly leads to an enhancement in the environmental performance of supply chains. The mediation regression analysis in Table 4.7 shows a little increase in the coefficients for CCC from 0.652 to 0.686 as compared to the prior values. The robustness estimation in Model 3 (R2) aligns with the main estimation findings. These coefficients remain statistically significant at the 1% level. The results in model 4 also increased for both R1 and R2, when all the variables were brought together. The indirect positive effect of capital structure on the link between CCC and EP is somewhat less significant in this context compared to the WCR. However, the significance indicates that capital structure has a favourable impact on the both relationships. The degree of optimisation in improving environmental efforts is closely tied to the cash conversion cycle. Consequently, companies with efficient operating cycles benefit from an optimal capital structure. 
Therefore, it is important to pay attention to the implications of the results for policy development. The data support the study hypothesis that the relationship between working capital management (WCM) and environmental performance is positively influenced by capital structure. Managers must prioritise understanding and effectively manage working capital to optimise the capital structure and enhance environmental performance. Reforms aimed at enhancing the equilibrium in capital structures may foster the more effective allocation of financial resources, bolstering the pursuit of environmental sustainability objectives. Policymakers should establish incentives that align with sustainable policies, ensuring that firms do not sacrifice their adherence to environmentally friendly standards to improve their scores in liquidity or other financial measures. 



[bookmark: _Toc180766803]Table 4.7 Mediation Regression
	[bookmark: _Hlk169210531] Variable
	Model 1
	Model 2
	Model 3
	Model 4

	
	     R1
	   R2
	    R1
	   R2
	   R1
	  R2
	    R1
	  R2

	LNNLB
	-0.184***
	-0.176***
	 
	 
	 
	 
	-0.163***
	-0.163***

	 
	(0.030)
	(0.029)
	 
	 
	 
	 
	(0.021)
	(0.02)

	LNWCR
	 
	 
	0.231***
	0.246***
	 
	 
	0.158**
	0.165***

	 
	 
	 
	(0.031)
	(0.03)
	 
	 
	(0.22)
	(0.022)

	LNCCC
	 
	 
	 
	 
	0.686***
	0.695***
	0.666***
	0.652***

	 
	 
	 
	 
	 
	(0.38)
	(0.037)
	(0.038)
	(0.037)

	LNCS
	0.108**
	0.107**
	0.111***
	0.106**
	0.074**
	0.074**
	0.079***
	0.080***

	 
	(0.043)
	(0.042)
	(0.042)
	(0.041)
	(0.03)
	(0.029)
	(0.029)
	(0.028)

	LNFS
	   0.062
	  0.079
	  0.053
	  0.070
	0.086**
	0.086**
	0.087**
	0.088**

	 
	(0.053)
	(0.051)
	(0.052)
	(0.049)
	(0.037)
	(0.035)
	(0.036)
	(0.034)

	LNPR
	-0.075**
	-0.085**
	0.080**
	-0.093***
	-0.032
	-0.040
	-0.34
	-0.042*

	 
	(0.037)
	(0.036)
	(0.037)
	(0.036)
	(0.026)
	(0.025)
	(0.025)
	(0.025)

	LNFA
	   -0.009
	     0.011
	  -0.010
	    0.013*
	   -0.01
	0.011*
	-0.01
	0.011*

	 
	   (0.011)
	       (0.009)
	   (0.006)
	   (0.008)
	                      (0.008)
	(0.006)
	(0.008)
	    (0.006)

	Year dummies
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	      Yes

	Industry dummies
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	       Yes

	R-Squared
	0.699
	      0.665
	0.797
	       0.722
	0.751
	0.798
	0.875
	0.875

	Prob>F/Chi2
	      0.000
	   0.002
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Observation
	1032
	1032
	1032
	1032
	1032
	1032
	1032
	1032


(Stata i8 output) Note: *, **, and * denote significant levels at 1%, 5%, and 10% respectively. Standard errors are enclosed in parenthesis
[bookmark: _Toc173535973]4. 5 Discussion of Results.
[bookmark: _Toc173535974]4.5.1 Working Capital Management and Environmental Performance  
[bookmark: _Hlk179662434]Legitimacy theory posits that firms achieve superior environmental performance by aligning their actions with societal norms and expectations, particularly when they keep a favourable net liquidity balance (NLB). Firms with enough liquidity can invest in sustainable practices and green technologies, enhancing their ability to gain public acceptability and legitimacy. Through CSR firms improve their environmental status, strengthening their legitimacy and guaranteeing their future viability. The stakeholder theory suggests that effective NLB allows many stakeholders’ environmental expectations to be met by companies such as customers, investors, workers, and communities, which can result in an improvement in environmental performance. Besides, it strengthens goodwill and obligations that are of great importance for any organization. This also helps in transacting constructive interaction between firms and all their stakeholders. Moreover, it is assumed that firms with higher NLB are in a better position to make the right decisions regarding environmental investments. Firms may efficiently allocate their financial resources towards achieving long-term benefits such as reducing risks, lowering costs via energy efficiency, and gaining a competitive edge through sustainable practices. The study hypothesised a positive association between net liquidity balance and environmental performance, based on these theoretical underpinnings. However, our findings indicate a negative impact, leading to the rejection of the null hypothesis (H1). The findings align with the (Zhou et al., 2022; Zumente & Bistrova, 2021), who also identified a negative correlation between net liquidity and ESG performance. My results contradict prior studies, (Ameer & Othman, 2012; Crossley et al., 2021), which stated that net liquidity balance positively influenced sustainability performance. 
Having enough operational capital demonstrates a company's commitment to sustainability initiatives, aligning with legitimacy theory and enhancing the company's reputation among stakeholders. This proactive strategy aligns with both legislative mandates and cultural conventions, so bolstering support and fostering trust among stakeholders. Stakeholder theory suggests that firms may allocate resources to environmental initiatives while successfully addressing the demands and interests of stakeholders who prioritise sustainable practices. The intentional allocation of cash to ecologically advantageous activities not only meet the expectations of stakeholders but also strengthens relationships and guarantees ongoing support. Businesses may use rational choice theory to justify investments in technology and processes that enhance resource utilisation and operational efficiency. This, in turn, leads to cost reduction and good environmental impacts. This is achieved via the process of optimising WCR. Businesses may enhance their financial stability and achieve better environmental outcomes by reducing waste and improving resource usage. Therefore, WCR plays a pivotal role in enhancing environmental performance by aligning organisational strategies with stakeholder concerns, cultural standards, and prudent financial choices. My study hypothesised a positive link between working capital requirements and environmental performance, drawing on these theoretical foundations. My second hypothesis (H2) was confirmed based on my findings, which provide a positive association to support this hypothesis. This finding contradicts previous studies (Barros et al., 2022; Souder & Bromiley, 2012) that suggested a negative relationship between the working capital re (WCR) and carbon footprint disclosure. However, it aligns with (Ahmad et al., 2024; Hoa, 2022) that have identified a favourable influence of WCR on corporate social responsibility (CSR) performance.
According to legitimacy theory, organisations are under pressure to conform to societal norms and expectations, which includes the responsibility of exercising environmental stewardship. Extended cash conversion cycles (CCCs), indicating delayed cash flow via payables, receivables, and inventory, may lead corporations to prioritise short-term financial liquidity above long-term environmental initiatives. The delay in cash conversion has the potential to erode the legitimacy and trust of stakeholders by obstructing the timely provision of funds for sustainable operations. Moreover, considering stakeholder theory, a broader concept of corporate social responsibility, might provoke dissatisfaction among stakeholders who prioritise corporate social responsibility, particularly in terms of environmental sustainability. This discontentment may also result in regulatory measures that may alter the firm's authorisation to do business, dangers to its reputation, and actions taken by activist stakeholders. Furthermore, it assumes that profit-driven organisations will likely increase their spending on environmental initiatives at the expense of long-term sustainability to maximise cash flow and, therefore, short-term profitability. As a result, a prolonged CCC puts the credibility of the company at risk and undermines stakeholder trust in environmental stewardship programs. It also causes a delay in the allocation of resources to environmental projects. Based on these theoretical considerations, my study hypothesised that there is a negative correlation between environmental performance and CCC. However, our research indicates a direct relationship, indicating that our third hypothesis (H3) is not accepted. This finding aligns with (Barros et al., 2022; Sah & Furedi-Fulop, 2022) that have shown a negative relationship between CCC and ecological performance. However, it contradicts (Kouaib & Bu Haya, 2024; Zumente & Bistrova, 2021)  who found a negative link between CCC and ESG disclosure.
[bookmark: _Toc173535975]4.5.2 The Moderation Role of Working Capital Management and Environmental Performance
In today's intricate economic climate, companies are constantly pursuing creative strategies to promote growth, improve operational efficiency, and reduce environmental risks. Working capital management has substantial significance in financial management, in conjunction with choices about capital investment. The competence of managers in effectively supervising the many components of working capital may be seen as a vital factor in determining a company's overall performance. By implementing cost-reduction initiatives, firms may increase the capital available for long-term projects by reducing the investment ratio associated with liquid assets. The ideal amount of working capital is said to be located at a certain point when the balance between efficiency and risk has been achieved. According to stakeholder theory, corporations may allocate more resources towards capital expenditure to enhance their reputation and legitimacy with various stakeholders, including consumers, workers, suppliers, regulators, and society as a whole. Through the disclosure of additional ESG information, firms demonstrate their dedication to social and environmental responsibility, therefore enhancing legitimacy, confidence, and satisfaction. When firms invest in green capital investment, they implement barriers. Although such investment may reduce the firm’s income in the short run, over time, the firm will reap advantages from the barriers it sets up and its reputation. 
In line with rational choice theory, it is important to carefully evaluate the most efficient internal income source for financing investments in stocks, capital projects, and other immediate financial requirements. Capital expenditure decisions play a vital role in determining profitability of a company, making them essential and necessary to successful financial management. Instead of allocating cash to unproductive resources, companies should invest in fixed assets to improve their productivity. The money might be used to bolster the company's operating capital or liquidity or to provide assistance for sustainable initiatives. The funds in issue may be classified as hidden assets since they are kept inside the working capital. Properly managing NLB, WCR, and CCC have several benefits, including reducing supply costs, minimising lost sales, and preventing production disruptions. Additionally, it can improve sales and profitability by increasing trade credit, fostering long-term business relationships, and maximising supplier discounts. However, when a company has difficulties in obtaining financing, both investments in fixed assets and working capital will vie for the limited pool of cash, with less consideration given to environmental concerns.
Based on the literature and theoretical foundations the study hypothesised that capital expenditure has a positive moderating effect on the relationship between working capital management and environmental performance. However, when a company has difficulties in obtaining financing, both investments in fixed assets and working capital will vie for the limited pool of cash, with less consideration given to environmental concerns. The findings of the research confirm the hypothesis therefore I accept (H4). The findings align with studies by (Li et al., 2022; Li et al., 2017) that capital expenditure influences the relation between working capital management and environmental performance. Similarly, the study contradicted the findings by (Mielcarz et al., 2018; Muraleetharan, 2019)  refuting the claim that working capital does not influence their relationship. 
[bookmark: _Toc173535976]4.5.3 Capital Structure, Working Capital Management, and Environmental Performance
Before making decisions on capital structure and working capital management investments, managers are guided by the rational choice theory to carefully gather and evaluate all relevant information. Managers should assess the potential risks and advantages associated with each available option before choosing the one that would optimise their intended outcome. The capital structure has been shown to influence critical management decisions at any given point in time. The interests of shareholders and bondholders conflict since the payment of interest reduces the cash available to shareholders and impacts the resources available for management to supervise the daily operations of the manufacturing enterprise. Companies may reduce borrowing costs or increase the availability of cash for expansion by limiting the amount of capital invested in their net current assets. The use of working capital and its components significantly affects the utilisation of both long-term and short-term debt. Furthermore, the liquidity of a firm plays a pivotal role in establishing the relationships between working capital and leverage. The business's viability is in jeopardy if there is an actual or perceived violation of the social agreement between the firm and society. If firms violate the social contract between their shareholders and bondholders, the consequences may be severe. This may lead to a decrease in their credit rating and a consequent decline in their share prices.  Stakeholders possess the capacity to participate in actions such as pushing for more taxes, imposing penalties, or establishing legislation that outlaws behaviours that depart from societal standards. Manufacturing firms have a social obligation to the community they operate in. This means they must get environmentally sustainable assets while still managing their immediate financial needs to maintain smooth daily operations. From a management standpoint, stakeholder theory recognises the need to give priority to the concerns and interests of a certain group of stakeholders who have significant influence over the firm. Businesses must get the acceptance of society, and make the necessary modifications to their operations to satisfy the requirements and anticipations of these stakeholders as demanded by the legitimacy theory. Given these theoretical foundations, I formulated a hypothesis that capital structure positively mediates the relationship between working capital management and environmental performance. The study results confirmed this; so, I accept H5. The findings are consistent with (Aksoy et al., 2020; Altaf et al., 2021), which indicate that there is a positive mediating effect on the relationship between working capital management and environmental performance.  







[bookmark: _Toc173535977]CHAPTER FIVE
[bookmark: _Toc173535978]CONCLUSION AND RECOMMENDATIONS
[bookmark: _Toc173535979]5.1 Introduction
 This chapter concludes this research by summarising the main findings, and conclusions, and drawing empirical inferences based on the study. The chapter also section provides suggestions for further investigation in this field. The topic is reiterated, the impact of working capital management on the environmental performance of manufacturing firms in Sub-Saharan Africa; the roles of capital expenditure and capital structure.
[bookmark: _Toc173535980]5.2 Summary of Findings
The objectives of the study dictate its findings. The objectives are to evaluate how working capital management affects environmental performance, determine how capital expenditure influences the relationship between working capital management and environmental performance, and investigate the role of capital structure in mediating this relationship. The metrics of the cash conversion cycle, working capital requirements, and net liquidity balance were used to assess the management of working capital. The subsequent outcomes were attained after an exhaustive statistical and empirical investigation of the objectives.
Initially, I discovered that there was a significant and inverse relationship between net liquidity and environmental performance. This implies that companies with a significant amount of liquid assets do not actively participate in improving their environmental performance. Furthermore, the analysis revealed that there was a strong and positive relationship between the working capital requirement and environmental performance. It suggests that companies with a greater need for working capital tend to have better environmental performance. Additionally, there is a statistically significant positive association between the cash conversion cycle and environmental performance.
The second objective examined the influence of working capital management on environmental performance in respect to capital expenditure. The research discovered that capital spending influences the connection between working capital management and environmental performance. Following the moderation of capital expenditure, the net liquidity balance exhibited a positive and statistically significant response, indicating the influence of capital expenditure as a moderator. This implies that when enterprises take into account their capital spending while considering their liquidity position, their environmental performance also improves. A company with a substantial amount of capital expenditure has a boost in its liquidity balance, which enables it to actively participate in environmental performance initiatives. After considering capital expenditure, the statistical analysis showed a strong and negative relationship between the working capital requirement and environmental performance. This research indicates that companies that demonstrate strong environmental performance and maintain a substantial amount of capital investment do not need significant working capital requirements. This relationship was further enhanced by moderating the connection between working and environmental performance via capital expenditure.
Ultimately, the findings validate our hypothesis that the connection between managing working capital and environmental performance is favourably influenced by the capital structure. It is shown that companies with a high level of debt are more inclined to be environmentally conscious compared to those with a high level of equity. In general, the research concludes that the connection between manufacturing companies in Sub-Saharan Africa is influenced by capital expenditure and capital structure.
[bookmark: _Toc173535981]5.3 Policy Implication and Contribution
[bookmark: _Hlk173006392]The study results indicate that policymakers and regulators should enhance the understanding of the need for companies to participate in sustainable activities and practices and to report them. Merely implementing ecologically friendly practices is insufficient without effectively communicating your narrative to the public, since it would lack the necessary proof for evaluation. 
Furthermore, companies can participate in greenwashing, therefore necessitating regulatory agencies to oversee and verify the information that companies provide in their financial and non-financial statements. 
The study has identified a novel link between working capital management and environmental performance, independent of capital expenditure and capital structure. This was achieved by using creative indicators, such as net liquidity balance and working capital demands, as alternatives to traditional measures of working capital management. The incorporation of novel material and methodologies in this research will establish a standard for improving the literature.  
[bookmark: _Toc173535982]5.4 Limitations and Future Research
The selected population limited the study's scope by focusing solely on manufacturing enterprises listed in Sub-Saharan Africa. As a result, it will be difficult to extrapolate the findings to include all of Africa and the rest of the world. To increase the study's comprehensiveness, future researchers should conduct a comparative analysis across different geographic locations to improve the scope of their findings and policy recommendations. The subjective nature of acquiring data for the proxies utilised in the research restricted the use of secondary data. As a result, I recommend that future research efforts investigate the link using mixed methodology. We can analyse sustainability using several criteria, as it is a comprehensive concept. In this study, the dependent variable was environmental performance. Future research may examine the environmental, social, and governance aspects. Despite many restrictions, the results of this study were precise and easily replicable. The researcher adeptly overcame these limitations to successfully achieve the study's aims. Notwithstanding these constraints, it is feasible to replicate the findings of this investigation.
[bookmark: _Toc173535983]5.5 Conclusion
The discourse around environmental sustainability continues to expand daily. Manufacturing firms are under scrutiny due to the environmental consequences of their operations.  Weak environmental legislation and practices in Sub-Saharan Africa may lead to corporations disregarding their reporting and significance.  The purpose of this study was to analyse important indicators in the financial and non-financial statements of companies. The goal was to provide information to policymakers, regulatory bodies, academia, shareholders, and the general public about how a company's management of working capital affects its environmental performance, as well as the influence of capital expenditure and capital structure. The study aimed to evaluate the influence of working capital management on environmental performance. This study's particular goals were to determine the moderating effect of capital expenditure on working capital management and environmental performance, evaluate the mediating effect of capital structure on working capital management and environmental performance, and evaluate the relationship between working capital management and environmental performance. The research was supported by three interconnected but separate theories; legitimacy theory, stakeholders' theory, and rational choice theory. A descriptive survey approach was used to examine 114 enterprises for 10 years. The regression analysis was conducted using Stata 18 using the stepwise approach. The primary estimator used was Fixed Effect (FE), while Random Effect was utilised as a measure of robustness.
[bookmark: _Toc173535984]5.6 Recommendations
The following recommendations have been made based on the results. Manufacturing companies in Sub-Saharan Africa should effectively maintain their cash balance to allocate funds towards environmental initiatives and adopt sustainable practices. To enhance both cash flow and environmental performance, they should maintain a modest cash conversion cycle. To ensure the optimal functioning of manufacturing companies, these companies should avoid allocating excessive amounts of capital to working capital components such as inventory. 
In addition, to improve their environmental performance, they need to achieve a balanced investment in both working capital management and capital spending. Equity-centric companies should actively participate in environmental initiatives and adopt sustainable practices as they can enhance their stock market valuation.
To enhance the comprehension and implementation of stakeholder and legitimacy theories in working capital management (WCM) and environmental performance research, it is advised that forthcoming studies investigate the influence of stakeholder demands and public expectations on WCM choices. This involves examining comprehensive stakeholder involvement techniques and public expectations of environmental policies. Furthermore, using rational choice theory in environmental finance choices, especially for resource allocation, helps clarify the efficacy of eco-efficient investments. A robust theoretical foundation in these domains may assist organisations in reconciling financial success with sustainable environmental practices, therefore connecting corporate aims with social value.
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