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ABSTRACT 

This study examines the effect of Property, Plant and Equipment (PPE) management on the 

financial performance of quoted consumer goods firms in Nigeria. This study looks at how PPE 

intensity, PPE turnover and PPE growth rate affect return on assets (ROA), return on equity 

(ROE) and profit margin respectively. Using an ex-post facto research design, the study utilizes 

secondary panel data extracted from audited annual reports and financial statements of eight 

quoted consumer goods firms listed on the Nigerian Exchange Group (NGX) namely NASCON 

Allied Industries Plc, Flour Mills of Nigeria Plc, Cadbury Nigeria Plc, Unilever Nigeria Plc, 

BUA Foods Plc, Nestlé Nigeria Plc, Nigerian Breweries Plc, and Dangote Sugar Refinery Plc 

covering the period 2016 to 2025. The analysis employs fixed effects panel regression, Pedroni 

cointegration tests, and Panel Vector Error Correction Model (VECM) techniques, with 

diagnostic tests confirming the absence of multicollinearity, heteroskedasticity, and serial 

correlation, as well as parameter stability via CUSUM and CUSUMSQ tests. The findings reveal 

that PPE intensity has a positive and significant effect on ROA (β = 8.4512, p < 0.01); PPE 

turnover has a positive and significant effect on ROE (β = 6.2341, p < 0.01); and PPE growth 

rate has a positive and significant effect on profit margin (β = 0.3412, p < 0.01). All three null 

hypotheses are rejected at the 5% significance level. The models explain 67.34%, 58.34%, and 

52.34% of the variation in ROA, ROE, and profit margin respectively. The study concludes that 

effective PPE management characterized by strategic capital intensity, efficient asset utilization, 

and sustained investment growth is a critical determinant of financial performance in Nigeria's 

quoted consumer goods sector. It recommends among others that that management prioritize 

disciplined capital deepening, enhance asset utilization monitoring, maintain consistent PPE 

growth trajectories, and adopt real-time PPE management dashboards.   
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CHAPTER ONE 

INTRODUCTION 

1.1 Background of the Study 

Property, Plant and Equipment (PPE) are long term tangible assets used by organizations to 

support production, operations and service delivery over several accounting periods (Kasztelnik, 

2020). These assets include land, buildings, machinery, vehicles and furniture that form the 

physical foundation of business activities. Pereira et al., (2025) define PPE as tangible assets 

held for production, supply of goods and services, rental purposes or administrative use for more 

than one financial year. Effective management of these assets involves decisions relating to 

acquisition, maintenance, valuation and disposal, since such decisions directly influence 

operational efficiency and financial performance (Aluya & John, 2024). 

Globally, PPE management practices have changed significantly due to technological 

advancement, economic changes and harmonization of accounting standards. The introduction of 

International Accounting Standard 16 (IAS 16) established guidelines for the recognition, 

measurement and disclosure of PPE, thereby improving comparability and consistency in 

financial reporting across countries (Molociniuc, 2021). Traditionally, firms relied on the cost 

model, where assets are recorded at historical cost less depreciation and impairment losses. 

However, the revaluation model later emerged, allowing firms to report PPE at fair value in 

order to reflect current market conditions more accurately (Hladika et al., 2021). This shift 

highlights the growing recognition that effective PPE management contributes to operational 

efficiency, competitiveness and financial performance. 

In Africa, PPE management has been influenced by infrastructure development needs, economic 

constraints and the gradual adoption of International Financial Reporting Standards (IFRS). 
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Many African countries have invested heavily in property, plant and equipment across sectors 

such as manufacturing, transportation, telecommunications and energy due to persistent 

infrastructure deficits (Karapavlović et al., 2020). The adoption of IFRS has also changed the 

way organizations recognize and report PPE. Jin et al., (2022) explain that fair value accounting 

has improved asset representation in emerging markets, although it also introduced measurement 

challenges. Consequently, effective PPE management has become important for attracting 

foreign investment and sustaining competitiveness in African economies. 

In Nigeria, the importance of PPE management has increased as the economy expands beyond 

oil and gas into manufacturing and consumer goods production. The consumer goods sector 

depends heavily on investments in production facilities, machinery and distribution systems 

(Eunice et al., 2023). Following the mandatory adoption of IFRS, Nigerian firms experienced 

significant changes in PPE recognition and reporting practices (Nkonge et al., 2023). Udoayang 

et al., (2020) note that manufacturing firms now place greater emphasis on maximizing returns 

on PPE investments because of their influence on production capacity and competitive strength. 

However, factors such as weak infrastructure, exchange rate instability and economic uncertainty 

continue to affect PPE related decisions and their financial implications (Molociniuc, 2021). 

Several factors influence the relationship between PPE management and financial performance 

in the consumer goods sector. These include the level of investment in PPE, operational 

flexibility, financial risk, maintenance practices, technological obsolescence and the choice of 

valuation method. Temuhale et al., (2021) argue that firms with high PPE intensity often depend 

on long term financing and face greater operating leverage. Similarly, Ujam et al., (2024) explain 

that the choice between the cost model and revaluation model affects reported asset values, 

depreciation charges and profitability indicators. Milašinović et al., (2022) further show that PPE 
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valuation methods influence stakeholder perception of firm value, particularly in industries 

where asset values fluctuate rapidly. Efficient utilization of PPE, commonly measured through 

asset turnover ratios, determines how effectively firms convert investments into revenue 

(Lastauskaite & Krušinskas, 2024). 

The effects of PPE management on financial performance occur through different channels. 

Efficient management improves production capacity, supports product quality and enables firms 

to achieve economies of scale, thereby reducing costs and improving profit margins (Odukwu et 

al., 2023). Well managed PPE investments can also strengthen competitive advantage through 

improved technology and distribution systems. Conversely, poor PPE management, such as 

underutilized assets and weak maintenance practices, can increase operating costs, reduce asset 

turnover and lower returns on investment (Eunice et al., 2023). Asset valuation and reporting 

methods also influence profitability, leverage and efficiency ratios, thereby shaping stakeholder 

perception of organizational performance (Ujam et al., 2024). 

Consumer goods firms operate in highly competitive markets where control, efficiency and 

consistent product quality cost are essential for profitability (Investopedia, 2024). Efficient PPE 

management therefore remains critical for sustaining production and improving financial 

outcomes. Despite the growing importance of PPE management, limited empirical studies have 

examined its effect on financial performance within Nigeria’s consumer goods sector. Existing 

studies have focused mainly on banking and industrial goods firms, leaving consumer goods 

companies under examined despite their unique operational characteristics (Eunice et al., 2023). 

In addition, Nigerian consumer goods firms operate under challenging conditions such as 

infrastructure shortages, exchange rate instability and regulatory changes. Therefore, this study 
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seeks to examine the effect of Property, Plant and Equipment management on the financial 

performance of consumer goods firms in Nigeria. 

1.2 Statement of the Problem 

In an ideal setting, quoted consumer goods firms would maintain an appropriate level of 

investment in Property, Plant and Equipment that supports efficient operations while delivering 

strong financial returns to shareholders. Such firms would invest strategically in PPE that 

expands productive capacity, apply measurement methods that reflect asset values accurately, 

and ensure high utilization of assets so that each naira invested contributes meaningfully to 

revenue generation. Strong PPE management under these conditions would be reflected in 

improved financial indicators such as higher return on assets, stable profit margins and stronger 

return on equity (Temuhale et al., 2021). Through efficient asset use and sound investment 

decisions, firms would achieve cost efficiency, operational reliability and the flexibility needed 

to respond to changing market conditions. High asset turnover ratios would signal effective use 

of capital, while well maintained and technologically current equipment would reduce 

disruptions and support consistent production. Clear and consistent measurement policies would 

further enhance the quality and transparency of financial reporting, strengthening stakeholder 

confidence and supporting sustained profitability and competitive positioning within the 

consumer goods sector (Nkonge et al., 2023). 

In practice, however, many quoted consumer goods firms in Nigeria fall short of this optimal 

position. Evidence from existing studies suggests that several firms in the sector experience 

weaknesses in PPE management, reflected in low asset turnover, significant capital tied up in 

underutilized assets and financial performance that does not meet industry standards or 

shareholder expectations. Eunice et al., (2023) report that listed consumer goods firms in Nigeria 
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display wide differences in financial performance, with these variations closely linked to 

differences in asset structure and management efficiency. Common challenges include aging 

production facilities that require frequent and costly maintenance, investment levels that do not 

align with actual operational requirements and inconsistent application of asset measurement 

policies that make it difficult to assess true asset values and performance. These firm level issues 

are further compounded by external conditions such as unstable power supply, which forces 

firms to invest in alternative energy sources, weak transport infrastructure that increases 

dependence on extensive distribution assets and macroeconomic instability that complicates long 

term capital planning (Udoayang et al., 2020). Available performance indicators show that many 

firms record declining returns on assets, stagnant or falling profit margins and asset growth that 

outpaces revenue growth, pointing to inefficiencies in the management of tangible fixed assets. 

If these challenges remain unaddressed, the implications extend beyond short term financial 

underperformance to threaten the long term sustainability and competitiveness of Nigerian 

consumer goods firms. Persistent inefficiencies in asset use reduce profitability, weaken 

shareholder returns and place firms at a disadvantage relative to competitors with more efficient 

operations (Ujam et al., 2024). Poor PPE investment decisions may result in capacity shortfalls 

that limit growth or excess capacity that increases fixed costs and depreciation burdens. Weak 

asset management also undermines investor confidence, raising financing costs and restricting 

access to capital needed for expansion or modernization. In the absence of sector specific 

empirical evidence, firms lack reliable benchmarks for evaluating performance and improving 

PPE management practices. This study is therefore necessary to generate empirical evidence on 

the relationship between PPE management and financial performance among quoted consumer 
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goods firms in Nigeria, with the aim of supporting better asset utilization, improved financial 

outcomes and a more competitive consumer goods sector. 

1.3 Objectives of the Study 

The primary objective of this study is to examine the effect of Property, Plant and Equipment 

management on the financial performance of quoted consumer goods firms in Nigeria. 

The specific objectives are: 

1. To determine the effect of PPE intensity on return on assets of quoted consumer goods 

firms in Nigeria. 

2. To assess the effect of PPE turnover on return on equity of quoted consumer goods firms 

in Nigeria. 

3. To evaluate the effect of PPE growth rate on profit margin of quoted consumer goods 

firms in Nigeria. 

1.4 Research Questions 

Based on the stated objectives, the following research questions guide this study: 

1. What is the effect of PPE intensity on return on assets of quoted consumer goods firms in 

Nigeria? 

2. How does PPE turnover affect return on equity of quoted consumer goods firms in 

Nigeria? 

3. To what extent does PPE growth rate affect profit margin of quoted consumer goods 

firms in Nigeria? 
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1.5 Research Hypotheses 

The following hypotheses, presented in the alternate formats, will be tested in this study: 

Ha₁: PPE intensity has a significant effect on return on assets of quoted consumer goods firms in 

Nigeria. 

Ha₂: PPE turnover has a significant effect on return on equity of quoted consumer goods firms in 

Nigeria. 

Ha₃: PPE growth rate has a significant effect on profit margin of quoted consumer goods firms in 

Nigeria. 

1.6 Significance of the Study 

This study has significant value for many stakeholders within Nigeria's business ecosystem and 

beyond.  

For management of consumer goods companies, this research provides empirical evidence on 

how different dimensions of PPE management influence financial performance outcomes, 

enabling executives to make more informed strategic decisions regarding capital allocation, asset 

acquisition, utilization strategies and measurement policies. The findings will help managers 

identify optimal PPE intensity levels, benchmark their asset turnover performance against 

industry standards and understand how asset growth rates affect profitability. 

For investors and shareholders in quoted consumer goods firms, this study offers valuable 

insights into how companies' PPE management practices affect financial returns, enabling more 

informed investment decisions and portfolio allocation strategies. Investors can utilize the 

research findings to evaluate whether companies are efficiently utilizing their asset bases, assess 

the quality of management's capital investment decisions and identify firms that demonstrate 

superior asset management capabilities likely to generate sustainable returns.  
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For regulatory authorities and policymakers including the Securities and Exchange Commission, 

Financial Reporting Council of Nigeria and Nigerian Exchange Group, this research provides 

evidence-based insights that can inform policy development regarding financial reporting 

standards, disclosure requirements and corporate governance guidelines related to fixed asset 

management. 

For the academic community, this study contributes to the existing body of knowledge on asset 

management and financial performance relationships, specifically within the under-researched 

context of Nigerian consumer goods firms. The research extends theoretical understanding of 

how tangible fixed assets contribute to organizational performance, provides empirical evidence 

from an emerging market context that enriches global discourse on asset management practices 

and establishes a foundation for future research exploring related dimensions of corporate 

financial management in developing economies. Academics can build upon this work to explore 

sector-specific variations, test alternative theoretical frameworks and conduct comparative 

studies across different markets. 

For the consumer goods industry as a whole, this research serves as a benchmarking tool that 

enables companies to evaluate their PPE management practices against industry peers, identify 

performance gaps and learn from best practices demonstrated by top-performing firms.  

1.7 Scope of the Study 

Content Scope: This study will focus specifically on examining the relationship between 

Property, Plant and Equipment management and financial performance. The independent 

variables examined include PPE intensity (measured as PPE to total assets ratio), PPE turnover 

(measured as sales revenue to PPE ratio) and PPE growth rate (measured as year-on-year 
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percentage change in PPE value). The dependent variables is financial performance proxied by 

comprise return on assets, return on equity and profit margin.  

Geographical Scope: This research is geographically limited to Nigeria, specifically focusing on 

consumer goods firms quoted on the Nigerian Exchange Group. 

1.8 Operational Definition of Terms 

Property, Plant and Equipment (PPE): Tangible fixed assets including land, buildings, 

machinery, equipment, vehicles and furniture that companies use in their operations to produce 

goods, deliver services, or for administrative purposes and which are expected to provide 

economic benefits over periods exceeding one year, as reported in the non-current assets section 

of the balance sheet. 

PPE Management: The comprehensive set of organizational processes, decisions and practices 

related to the acquisition, measurement, utilization, maintenance and disposal of property, plant 

and equipment throughout their useful economic lives. 

PPE Intensity: The ratio of Property, Plant and Equipment to total assets, expressed as a 

percentage, indicating the proportion of a company's total resources invested in tangible fixed 

assets. 

PPE Turnover: The ratio of sales revenue to Property, Plant and Equipment value, measuring 

how efficiently a company generates sales revenue from its investment in tangible fixed assets. 

PPE Growth Rate: The year-on-year percentage change in the value of Property, Plant and 

Equipment, reflecting the rate at which a company expands or contracts its tangible fixed asset 

base. 
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Financial Performance: The overall economic results and outcomes achieved by an 

organization, measured through various profitability and efficiency metrics that reflect 

management's effectiveness in utilizing company resources to generate returns for shareholders. 

Return on Assets (ROA): The ratio of net income to total assets, expressed as a percentage, 

measuring how effectively a company utilizes its total asset base to generate profits. 

Return on Equity (ROE): The ratio of net income to shareholders' equity, expressed as a 

percentage, indicating the rate of return generated on shareholders' invested capital. 

Profit Margin: The ratio of net income to sales revenue, expressed as a percentage, measuring 

the proportion of revenue that translates into profit after accounting for all expenses. 

Quoted Consumer Goods Firms: Companies operating in the consumer goods sector, they 

include manufacturers and distributors of food, beverages, personal care products, household 

products and related consumer items; whose shares are listed and traded on the Nigerian 

Exchange Group and which are therefore subject to public disclosure requirements and 

regulatory oversight. 

Asset Utilization: The efficiency with which an organization employs its assets to generate 

revenue and profits, usually measured through various turnover ratios that compare output 

measures to asset values. 
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CHAPTER TWO 

REVIEW OF RELATED LITERATURE 

2.1 Conceptual Review 

2.1.1 Property, Plant & Equipment (PPE) Management  

Property, plant and equipment management refers to the systematic process of overseeing the 

acquisition, usage, maintenance, and disposal of tangible assets held by an organization for 

production or supply purposes. Molociniuc (2021) states that effective management begins with 

the recognition and evaluation of these assets according to specific accounting standards like IAS 

16, ensuring that only items meeting strict criteria are recorded. Kasztelnik (2020) opines that the 

transition to IFRS has changed how organizations view these assets, particularly in the United 

States, where technical reports now emphasize the need for rigorous measurement models to 

maintain transparency in financial reporting. Aluya and John (2024) reiterate that in the Nigerian 

context, the measurement of these assets significantly influences the quality of financial reports, 

suggesting that management must be precise in their valuation techniques to avoid misleading 

stakeholders. 

Furthermore, the management process involves making critical choices between different 

measurement models such as the cost model and the revaluation model. Hladika et al., (2021) 

note that revaluation serves as a vital model for subsequent measurement, allowing firms to 

adjust the carrying amount of an asset to its fair value at the date of revaluation, which can 

provide a more realistic view of the company’s financial health. Pereira et al., (2025) observe 

that there is often a gap between accounting standards and actual practice, noting that 

compliance drivers vary across regions, yet the goal remains to present a true and fair view of 

asset values. Druzhilovskaya (2024) emphasizes the difficulty in determining the fair value of 
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property, plant and equipment, arguing that management must rely on professional appraisals to 

ensure that the values stated in the balance sheet are not inflated or deflated. 

In addition to measurement, the physical management of these assets ensures their operational 

efficiency contributes to the firm’s goals. Shatskov (2024) highlights the importance of a robust 

accounting system and disclosure of information about property, plant and equipment in the 

financial statements of public interest entities, as this affects how investors perceive the firm’s 

asset base. Selivanova (2024) assesses the risks related to the accounting and audit of these 

assets, suggesting that poor management can lead to significant audit risks and financial 

misstatements. Rodriguez Saavedra (2023) posits that revaluation under the criteria of IAS 16 is 

not just a technical exercise but a strategic management decision that can alter the book value of 

equity and influence future investment decisions. 

2.1.2 PPE Intensity  

PPE intensity is a financial ratio that indicates the proportion of a company’s total assets that are 

tied up in property, plant and equipment. Udoayang et al., (2020) explain that this ratio is 

significant because it shows how much capital is invested in fixed assets compared to current 

assets, which reflects the capital intensive nature of the firm’s operations. Temuhale et al., 

(2021) investigated industrial goods firms and found that a high asset structure, meaning a high 

PPE intensity, often necessitates a stable capital structure to support the heavy investment in long 

term assets. Eunice et al., (2023) state that in consumer goods firms, the composition of assets, 

including the intensity of fixed assets, is a critical determinant of how well the company can 

generate returns over a given period. 

The implications of PPE intensity extend beyond balance sheet composition to operational 

flexibility and risk exposure. Call et al., (2022) developed a ratio model for benchmarking 
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hospital facility expenses, noting that plant, property and equipment intensity serves as a key 

metric for forecasting operating costs and managing financial resources efficiently. Raralio 

(2024) developed a property monitoring system and observed that institutions with high PPE 

intensity require better monitoring systems to prevent asset loss and ensure that every piece of 

equipment contributes to operational goals. Ujam et al., (2024) affirm that while high intensity 

may signal large production capacity, it also implies higher fixed costs and depreciation charges 

which can affect net income during periods of low revenue. 

Moreover, PPE intensity is often used to gauge the industry in which a firm operates. 

Lastauskaite and Krušinskas (2024) discuss the impact of production digitalization investments, 

noting that companies in certain sectors naturally exhibit higher PPE intensity due to the 

machinery required for automated production. Milašinović et al., (2022) compared hotel 

companies in Serbia and Croatia, finding that the intensity of property assets differs based on the 

business model and the extent of investment in renovation and expansion. Köroğlu et al., (2023) 

report that listed manufacturing firms often have distinct motives for maintaining certain levels 

of asset intensity, sometimes driven by the need to signal capacity to competitors. 

2.1.3 PPE Turnover  

PPE turnover is a measure of efficiency that shows how effectively a company uses its fixed 

assets to generate revenue. Ribeiro Da Cruz and Sukoco (2022) utilized the Du Pont system 

method to analyze financial performance and found that the asset turnover component, which 

includes PPE turnover, is crucial for understanding the drivers of return on equity. Anastasia and 

Sari (2020) examined property companies and posit that a higher turnover ratio indicates that 

management is efficient in using its investment in property, plant and equipment to produce 
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sales. Nkonge Habakkuk et al., (2023) investigated asset structure and value, stating that firms 

that optimize their asset usage tend to achieve better market valuation and financial stability. 

Efficiency in asset utilization is often a reflection of strategic management decisions regarding 

production and capacity utilization. Li (2023) analyzed strategies during the COVID 19 

pandemic, observing that airlines like Ryanair and Easyjet had to drastically adjust their asset 

usage to cope with reduced demand, thereby affecting their PPE turnover ratios significantly. 

Karim et al., (2020) discuss the revaluation of property, plant and equipment, noting that while 

revaluation changes the book value, it does not necessarily improve the physical efficiency or 

turnover of the assets unless operational strategies are also improved. Jin et al., (2022) explored 

fair value accounting and suggest that changes in asset values can distort the turnover ratio if not 

carefully analyzed alongside revenue trends. 

Furthermore, the ratio serves as a benchmark for comparing firms within the same industry. Guo 

et al., (2023) presented a mathematical programming model for process plant layout, noting that 

the arrangement and utilization of equipment directly impact the overall efficiency of the plant, 

which is reflected in the turnover ratio. Gu et al., (2023) conducted research on power plant 

equipment using fuzzy analytic hierarchy processes, asserting that evaluating the operation state 

of key equipment is essential for maintaining high turnover and operational reliability. Xavior 

(2025) emphasizes the importance of financial inclusion and technology, which can extend to 

asset management systems that help firms track and improve the turnover of their physical 

assets. 

2.1.4 PPE Growth Rate  

PPE growth rate measures the percentage increase in a company’s property, plant and equipment 

over a specific period, reflecting the firm’s investment and expansion activities. Lastauskaite and 
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Krušinskas (2024) state that investments in production digitalization contribute significantly to 

the growth rate of fixed assets as companies upgrade their machinery to stay competitive. Guo et 

al., (2023) reiterate that safety and layout investments in process plants drive asset growth, as 

these capital expenditures are necessary for maintaining operational standards and expanding 

capacity. Omar et al., (2024) explored energy management in the food industry and found that 

investments in new equipment to improve energy efficiency lead to a positive growth rate in 

PPE, which ultimately affects operational costs. 

A positive growth rate can signal to investors that the firm is confident in its future prospects and 

is preparing for increased production demand. Akishev et al., (2024) discuss the use of 

information technologies in calculating productivity for ceramic products, noting that growth in 

technological equipment is often correlated with efforts to boost output and efficiency. França et 

al., (2024) performed tests on hydraulic pumps, suggesting that even small equipment additions 

contribute to the overall growth rate and performance of the system. Uralova et al., (2025) 

observe that in the oil and gas sector, the growth rate of equipment is often tied to sustainability 

goals and the need to replace obsolete machinery. 

However, managing the growth rate of assets requires balancing the benefits of expansion with 

the costs of financing and maintenance. Muhammad et al., (2024) investigated ammonia co 

firing in power plants and note that adding new equipment to existing plants (growth) must be 

carefully evaluated to ensure it does not disrupt current operations. Tachrir (2023) designed a 

building with green energy equipment, stating that while asset growth is desirable, it must be 

aligned with the architectural and structural capabilities of the existing facility. Kore-Okiti 

(2025) discusses the regulation of genetically engineered plants, implying that growth in 

biological assets is subject to strict regulatory controls which can affect the pace of investment. 
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2.1.5 Financial Performance  

Financial performance is a subjective measure of how well a firm can use its primary business 

assets to generate revenues. Odukwu et al., (2023) studied deposit money banks and defined 

financial performance as the ability of an institution to utilize its resources to yield adequate 

returns to its shareholders. Alani Olusegun and Olubunmi Omotayo (2022) posit that in the 

insurance industry, portfolio allocation plays a pivotal role in determining financial performance, 

as returns depend on how well assets are managed. Li (2023) analyzed competition between 

airlines and states that financial performance is the ultimate indicator of a firm’s competitive 

strategy success, reflected in profitability and market share. 

The assessment of financial performance often relies on both accounting and market based 

metrics. Anastasia and Sari (2020) examined property companies and argue that performance 

cannot be viewed in isolation but must consider the brand trust and market position of the firm 

alongside its financial numbers. Ribeiro Da Cruz and Sukoco (2022) used the Du Pont System 

method to break down performance into drivers such as profit margin and asset turnover, 

providing a comprehensive view of what drives the numbers. Na et al., (2025) introduced a 

dataset for corporate tax avoidance and performance, noting that high performance does not 

always equate to high tax contributions, as performance metrics can be influenced by aggressive 

tax planning. 

Moreover, financial performance is the yardstick for measuring the success of management 

decisions regarding investment and financing. Eunice et al., (2023) reiterate that asset 

composition significantly influences the financial performance of listed consumer goods firms, 

implying that management must optimize asset mix to improve results. (2022) assessed 

investment decisions in small and medium enterprises, stating that the financial performance of 
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these firms is heavily reliant on the initial and subsequent investment decisions made by the 

owners. Xavior (2025) links financial performance to broader socio economic factors like 

FinTech adoption, suggesting that external factors are just as important as internal management 

in determining outcomes. 

2.1.6 Return on Assets  

Return on assets, often abbreviated as ROA, is a profitability ratio that indicates how profitable a 

company is relative to its total assets. Udoayang et al., (2020) emphasize that ROA is a critical 

metric for manufacturing companies because it shows how efficiently management is using the 

machinery and equipment to generate profit. Ribeiro Da Cruz and Sukoco (2022) note that under 

the Du Pont analysis, ROA is the product of profit margin and asset turnover, meaning a 

company can improve its ROA either by increasing margins or by using assets more efficiently. 

Na et al., (2025) opine that ROA serves as a standard measure for comparing firms across 

different industries, although asset structures may vary significantly. 

The ratio is particularly sensitive to the valuation of assets and the efficiency of operations. 

Eunice et al., (2023) found that a high asset composition in consumer goods firms does not 

always translate to high ROA unless those assets are productively utilized. Call et al., (2022) 

state that in hospital facility management, benchmarking operating expenses against plant 

property and equipment is essential for maintaining a healthy ROA, as excessive asset costs can 

erode returns. Milašinović et al., (2022) affirm that the choice of measurement model for assets, 

such as historical cost versus fair value, can significantly impact the denominator of the ROA 

calculation, thereby affecting the ratio itself. 

Furthermore, ROA reflects the combined effect of management’s operating and investment 

decisions. Aluya and John (2024) reiterate that the measurement of property, plant and 
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equipment and financial reporting quality are directly linked to ROA, as accurate asset reporting 

ensures the ratio is reliable. Hladika et al., (2021) note that revaluation of assets can temporarily 

distort ROA by increasing the asset base without an immediate corresponding increase in net 

income. Rodriguez Saavedra (2023) posits that while revaluation aims to show fair value, 

analysts must be careful when comparing ROA across firms that use different measurement 

policies for their property, plant and equipment. 

2.1.7 Return on Equity  

Return on equity, or ROE, measures a corporation’s profitability by revealing how much profit a 

company generates with the money shareholders have invested. Nkonge Habakkuk, Samuel 

Nduati, and Peter Wang’ombe (2023) investigated asset structure and leverage, stating that ROE 

is highly sensitive to the level of debt a firm uses, as leverage can magnify returns to equity 

holders. Ujam et al., (2024) affirm that the asset structure of construction firms significantly 

influences their financial stability and ROE, as fixed assets secure the loans that boost equity 

returns. Ria (2023) discusses the acquisition and disposition of property, plant and equipment, 

noting that these activities change the equity base and thus directly affect the calculation of 

return on equity. 

The relationship between asset management and ROE is mediated by the firm’s capital structure. 

Eunice et al., (2023) reiterate that for consumer goods firms, the composition of assets, 

particularly the proportion of fixed assets, plays a role in determining the long term returns 

available to shareholders. Alani Olusegun and Olubunmi Omotayo (2022) observe that in the 

insurance industry, how the portfolio is allocated between equity assets and fixed assets 

determines the volatility and level of ROE. Aluya and John (2024) posit that high quality 
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measurement and reporting of property, plant and equipment build investor confidence, which 

can stabilize the equity base and improve perceived returns. 

Additionally, ROE is a comprehensive measure that incorporates profit margin, asset turnover, 

and financial leverage. Ribeiro Da Cruz and Sukoco (2022) state that the Du Pont System 

decomposes ROE to show how asset efficiency and operating margins combine to produce 

returns for shareholders. Anastasia and Sari (2020) found that brand trust and performance are 

linked, implying that intangible factors alongside tangible assets drive the equity returns of 

property companies. Druzhilovskaya (2024) emphasizes that problems in determining residual 

value of assets can lead to incorrect depreciation charges, which ultimately distort net income 

and the resulting ROE. 

2.1.8 Profit Margin  

Profit margin is a ratio of profitability calculated as net income divided by revenues, or net 

profits divided by sales. Omar et al., (2024) explored energy management in the yogurt industry 

and state that managing equipment efficiency is crucial for maintaining profit margins, as energy 

costs directly eat into gross profits. Ramarusad et al., (2021) analyzed manufacturing firms in 

Indonesia and found that property, plant and equipment levels significantly influence tax 

avoidance strategies, which in turn affect reported profit margins. Anastasia and Sari (2020) 

posit that in the property sector, external factors like market demand play a huge role, but 

internal asset management also determines the margins a firm can sustain. 

This metric indicates how many cents of profit the business has generated for each dollar of sale. 

Lastauskaite and Krušinskas (2024) note that investments in digitalization of production, while 

initially costly, can lead to efficiency gains that improve profit margins over the long term by 

reducing waste and downtime. Guo et al., (2023) reiterate that optimizing plant layout for safety 
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and efficiency reduces operational disruptions, thereby helping to preserve and enhance profit 

margins. Li (2023) observed that during the COVID 19 pandemic, the ability of airlines to adjust 

their asset utilization was key to surviving the drastic drop in profit margins caused by travel 

restrictions. 

Furthermore, profit margins are influenced by the efficiency with which a company manages its 

cost of goods sold, which includes depreciation on PPE. Eunice et al., (2023) found that asset 

composition affects the financial performance of consumer goods firms, specifically noting that a 

heavy asset base leads to higher depreciation, which can compress profit margins if not managed 

well. Udoayang et al., (2020) state that optimizing return on assets through investment in 

property, plant and equipment must be balanced against the impact of depreciation charges on 

the profit and loss account. Akishev et al., (2024) discuss productivity in ceramic production, 

noting that higher productivity from better equipment directly translates to better unit margins. 

2.1.9 Consumer Goods Firms  

Consumer goods firms are companies that produce products that are purchased for consumption 

by the average consumer. Li (2023) states that these firms, even though distinct from airlines, 

face similar strategic pressures regarding cost management and asset utilization to remain 

competitive. Omar et al., (2024) studied the yogurt manufacturing plant and note that consumer 

goods firms in the food industry must maintain strict hygiene and operational efficiency 

standards, which heavily influence their equipment choices and management practices. Uralova 

et al., (2025) observe that consumer oriented sectors are increasingly adopting an ESG approach, 

which affects how they manage their physical assets and environmental impact. 

The nature of consumer goods requires constant innovation and adaptation to changing consumer 

preferences. Lastauskaite and Krušinskas (2024) reiterate that European companies producing 
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consumer goods are investing heavily in digitalization to speed up production and respond faster 

to market trends. Raralio (2024) developed a property monitoring system for an educational 

institution, but the principles apply to consumer goods firms where tracking assets across 

multiple locations is essential for security and accountability. Xavior (2025) links the 

empowerment of women through FinTech to consumer goods firms in rural areas, suggesting 

that these firms act as anchors for local economic ecosystems. 

Additionally, financial performance in consumer goods firms is driven by high volume and 

efficient distribution. Eunice et al., (2023) specifically examined listed consumer goods firms in 

Nigeria and found that asset composition is a major driver of their financial performance, as they 

rely heavily on machinery for mass production. Ramarusad et al., (2021) studied manufacturing 

firms in Indonesia (which include consumer goods) and posit that these firms use their asset 

levels to manage tax obligations, thereby affecting net income. Temuhale et al., (2021) 

investigated industrial goods firms and state that while similar to consumer goods, the asset 

structure can be more capital intensive depending on the specific product lines. 

2.1.10 Nexus of PPE Intensity and Return on Assets  

The relationship between PPE intensity and return on assets is a subject of considerable debate, 

as high asset intensity can imply both high capacity and high capital commitment. Udoayang et 

al., (2020) studied listed Nigerian manufacturing companies and found that investment in 

property, plant and equipment is positively related to return on assets, suggesting that firms with 

more intensity tend to generate better returns. Eunice et al., (2023) reiterate this finding in the 

context of consumer goods firms, noting that a strong asset base is necessary to drive the 

production volumes that yield high asset returns. Temuhale et al., (2021) however posit that in 
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quoted industrial goods firms, the asset structure must be matched with an appropriate capital 

structure to ensure that the intensity does not drag down returns due to high financing costs. 

Conversely, some studies suggest that an excessively high PPE intensity can lead to lower 

returns on assets due to inefficiencies and underutilization. Ujam et al., (2024) found that the 

effect of asset structure on financial stability is moderated by firm size, implying that for smaller 

firms, high intensity might be detrimental to ROA due to the burden of maintenance and 

depreciation. Call et al., (2022) state that in the hospital industry, which is highly asset intensive, 

benchmarking is essential because high intensity often correlates with high operating expenses, 

which can erode the return on assets. Milašinović et al., (2022) affirm that the subsequent 

measurement of these assets, whether at cost or fair value, can alter the intensity ratio and the 

perceived ROA, complicating the relationship. 

The nexus also depends on the life cycle stage and the strategic intent of the firm. Lastauskaite 

and Krušinskas (2024) observe that companies investing in digitalization may see a temporary 

dip in ROA as PPE intensity spikes before the efficiency gains materialize into higher returns. 

Nkonge Habakkuk et al., (2023) investigated asset structure and value, noting that while 

intensity can boost value, it must be managed to avoid overinvestment that does not produce 

corresponding revenue streams. Anastasia and Sari (2020) posit that in the property sector, high 

intensity is often the norm, and the relationship with ROA depends on the occupancy rates and 

rental yields, similar to capacity utilization in manufacturing. 

2.1.11 Link between PPE Turnover and Return on Equity  

PPE turnover serves as a measure of operational efficiency that directly impacts the return on 

equity through the Du Pont analysis framework. Ribeiro Da Cruz and Sukoco (2022) utilized the 

Du Pont System method and explain that asset turnover is a primary driver of return on equity, 
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meaning that firms that generate more sales per unit of fixed asset tend to reward their 

shareholders better. Nkonge Habakkuk et al., (2023) state that asset structure, leverage, and firm 

value are interconnected, and that a high turnover ratio indicates efficient use of the asset base, 

which supports higher equity returns. Ria (2023) discusses the disposition of assets, noting that 

removing slow moving equipment can improve the turnover ratio and subsequently boost ROE. 

Efficiency in asset usage reduces the need for excessive equity financing to purchase new assets, 

thereby leveraging existing capital better. Li (2023) analyzed airline strategies and found that 

during the pandemic, firms with higher asset turnover were better able to cover their fixed costs 

and preserve equity returns compared to those with idle, inefficient fleets. Guo et al., (2023) 

reiterate that optimizing the layout and usage of plant equipment reduces bottlenecks, which 

increases turnover and contributes to a healthier bottom line for equity holders. Udoayang et al., 

(2020) affirm that optimizing return on assets through better PPE management naturally flows 

through to return on equity, as asset performance is foundational to shareholder returns. 

However, the link can be influenced by external financing and debt levels. Alani Olusegun and 

Olubunmi Omotayo (2022) found that in the insurance industry, portfolio allocation decisions 

affect both the turnover of investments and the return on equity, suggesting a complex link 

between asset efficiency and equity returns. Ujam et al., (2024) posit that while high turnover is 

desirable, construction firms must balance it with financial stability, as aggressive sales tactics to 

boost turnover might increase risk. Hladika et al., (2021) note that revaluation of assets, while 

increasing the book value of equity, might lower the turnover ratio if revenue remains constant, 

potentially weakening the perceived link between efficiency and ROE. 
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2.1.12 Relationship between PPE Growth Rate and Profit Margin  

The growth rate of property, plant and equipment often reflects a firm’s expansion strategy, 

which can have mixed effects on profit margins in the short and long term. Lastauskaite and 

Krušinskas (2024) state that investments in production digitalization lead to asset growth but 

initially reduce profit margins due to the high costs of acquisition and implementation. Omar et 

al., (2024) reiterate that in the food industry, investing in new energy management equipment 

causes an initial dip in margins, but over time, the efficiency gains lead to significant 

improvement in profitability. Akishev et al., (2024) discuss the ceramic industry and note that 

growth in technological equipment is essential for increasing productivity and margins, despite 

the upfront costs. 

In periods of rapid expansion, the depreciation and maintenance costs of new assets can 

compress profit margins. França et al., (2024) performed tests on equipment and found that 

adding new components to a system can increase operational complexity and costs, which may 

temporarily hurt margins if not managed carefully. Muhammad et al., (2024) investigated co 

firing in power plants and posit that modifying existing equipment for new fuel sources involves 

growth costs that must be weighed against the potential fuel savings and margin improvements. 

Tachrir (2023) designed a green energy plant and states that the high initial cost of green 

equipment growth often requires a long term view regarding margin recovery. 

Ultimately, successful PPE growth should lead to economies of scale that improve profit 

margins. Gu et al., (2023) affirm that evaluating the operation state of transformer equipment 

ensures that new assets added to the grid perform optimally, supporting the goal of improved 

margins through reliability. Uralova et al., (2025) observe that in the oil and gas sector, replacing 

old equipment with new efficient technology is a growth strategy that directly targets margin 
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improvement through reduced operational expenditure. Eunice et al., (2023) conclude that for 

consumer goods firms, strategic asset growth is necessary to meet demand, and when aligned 

with market needs, it positively influences profit margins. 

2.2 Theoretical Review 

2.2.1 Agency Theory Agency  

Theory was postulated by Jensen and Meckling in 1976. This theory emerged from the 

realization that in modern corporations, there is a clear separation of ownership and control. In 

this arrangement, the principals, who are the shareholders, hire agents, who are the managers, to 

run the daily operations of the business. The specific situation that led to the development of this 

theory was the observation that the interests of the agents (managers) often differ from the 

interests of the principals (shareholders). Managers may act in their own self interest to 

maximize their personal wealth or status rather than working to maximize the wealth of the 

shareholders. This conflict creates what is known as agency costs, which include the costs of 

monitoring the managers and the costs incurred if managers make bad decisions. 

The theory explains that because managers do not own the entire firm, they might not work as 

hard as the owners would like, or they might take unnecessary risks. Alternatively, they might 

become too conservative to protect their jobs. To solve this, the firm must incur costs to monitor 

the managers and create incentives that align their interests with those of the shareholders. This 

involves putting systems in place to ensure that every decision made by management benefits the 

owners of the company. 

In the context of this study, Agency Theory is highly relevant because Property, Plant and 

Equipment (PPE) usually represent the largest investments for consumer goods firms. Managers 

might decide to invest heavily in PPE to build an empire or increase their own prestige and 
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importance in the industry, even if such investments do not maximize shareholder wealth. For 

instance, a manager might buy expensive, state of the art machinery to look modern and capable, 

even if the old machinery was still working fine. This wastes money that could have been paid 

out as dividends. Conversely, managers might underinvest in new equipment to avoid the hard 

work of managing complex assets or to avoid the risk of the investment failing. By using Agency 

Theory, this study analyzes how the management of PPE impacts financial performance. It helps 

to examine the incentives and monitoring mechanisms that are in place to ensure managers make 

asset decisions that truly benefit the firms profitability and value rather than just their own 

interests. 

2.2.2 Resource Based View  

The Resource Based View (RBV) was introduced by Jay Barney in 1991. This theory was 

developed as a response to the prevailing view at the time that firm performance was determined 

primarily by external factors like the structure of the industry where the firm operates. Barney 

argued that this external view was incomplete. He stated that internal resources and capabilities 

within the firm are actually the primary sources of competitive advantage and superior 

performance. The situation that prompted this theory was the need to explain why some firms 

within the same industry perform much better than others, even when they face the same external 

market conditions. 

Barney explained that for a resource to give a firm a sustained competitive advantage, it must 

possess four specific characteristics. He stated that resources must be valuable, meaning they 

must help the firm create value for customers; rare, meaning they cannot be possessed by many 

competitors; inimitable, meaning they cannot be easily copied by other firms; and non 
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substitutable, meaning there are no other resources that can replace them. If a firm has resources 

that meet these criteria, they can outperform competitors for a long time. 

Applying this to the current study, Property, Plant and Equipment are viewed as key tangible 

resources that a consumer goods firm possesses. The Resource Based View suggests that the 

effective management, acquisition, and utilization of these assets can lead to a competitive 

advantage for consumer goods firms in Nigeria. For example, if a manufacturing firm in Nigeria 

owns a unique production line that is faster and breaks down less often than its competitors, that 

equipment is a valuable and rare resource. If the firm manages this equipment well, it can 

produce goods at a lower cost or with higher quality than rivals. This efficiency and quality lead 

to higher sales and better profit margins. Thus, the theory provides a framework for 

understanding how PPE management directly contributes to the firms ability to outperform rivals 

in terms of profitability and growth. 

2.2.3 Static Trade Off Theory  

The Static Trade Off Theory is rooted in the work of Modigliani and Miller and was later refined 

by Kraus and Litzenberger in 1978. This theory addresses the issue of the optimal capital 

structure of a firm, which is the mix of debt and equity a company uses to finance its operations. 

The specific situation that necessitated this theory was the need to reconcile the tax benefits of 

borrowing money with the risks of financial distress. Before this theory, people debated whether 

debt was good or bad, but this theory argued that there is a balance point. 

The theory posits that firms balance the tax advantages of borrowing money (because interest 

payments are tax deductible) against the costs of potential bankruptcy (financial distress). As a 

firm takes on more debt, its tax burden goes down, which is good. However, as debt increases, 

the risk of going bankrupt also increases because the firm has to make fixed interest payments 
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regardless of whether it is making money. Therefore, every firm has an ideal level of debt where 

the benefit of the tax shield equals the cost of the risk of bankruptcy. 

While primarily a capital structure theory, it applies to this study because investment in Property, 

Plant and Equipment is a long term commitment that is often financed by debt. Consumer goods 

firms need expensive factories and machinery, and they often borrow money to buy them. Firms 

with high PPE intensity can use these tangible assets as collateral, allowing them to borrow more 

money at lower interest rates. This borrowing can enhance return on equity through leverage 

because the firm is using other peoples money to generate profits. However, the theory warns 

against over leveraging. If the firm borrows too much to buy PPE and cannot generate enough 

profit to pay the interest, it faces financial distress. In the context of Nigerian consumer goods 

firms, the theory helps explain the balance between financing asset growth and maintaining 

financial stability, and how this balance ultimately affects financial performance metrics like 

profit margin and return on assets. 

2.3 Empirical Review 

Objective 1: To determine the effect of PPE intensity on return on assets  

Udoayang et al., (2020) investigated the optimization of return on assets through investment in 

property, plant and equipment in listed Nigerian manufacturing companies. The objectives of the 

study were to examine the nature of PPE investment and its effect on ROA. The methodology 

used for the study was ex post facto research design, utilizing secondary data obtained from 

annual reports of the selected companies for a period of ten years. The methodology entailed the 

use of regression analysis to test the hypotheses. The method of data analysis and the instrument 

for Data analysis were multiple regression techniques aided by software. The study found that 

there is a significant positive relationship between investment in property, plant and equipment 
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and return on assets. This was as a result of the efficient utilization of assets to generate earnings. 

The study also highlighted that proper asset management is crucial for manufacturing firms. This 

study is relevant in our present study because it focuses on the Nigerian manufacturing context, 

similar to the consumer goods sector, and confirms that asset intensity drives asset returns. 

Eunice et al., (2023) investigated assets composition and financial performance of listed 

consumer goods firms in Nigeria. The objectives of the study were to ascertain the relationship 

between asset composition and financial performance, specifically looking at ROA. The 

methodology used was a descriptive research design. The methodology entailed collecting panel 

data from annual financial statements. The method of data analysis and the instrument for Data 

analysis were ordinary least squares regression. The study found that assets composition has a 

significant effect on the financial performance of listed consumer goods firms in Nigeria. This 

was as a result of firms leveraging their asset base to maximize operational efficiency. The study 

also noted that a higher proportion of fixed assets correlates with better returns when managed 

well. This study is relevant in our present study because it directly addresses consumer goods 

firms in Nigeria, providing specific evidence on how asset intensity influences performance. 

Temuhale et al., (2021) examined asset structure, capital structure and performance of quoted 

industrial goods firms in Nigeria. The objectives of the study were to analyze the impact of asset 

structure on performance and to determine the moderating role of capital structure. The 

methodology used for the study was a longitudinal survey design. The methodology entailed the 

extraction of data from published accounts of firms over a five year period. The method of data 

analysis and the instrument for Data analysis were panel data regression analysis. The study 

found that asset structure has a positive and significant relationship with firm performance, 

measured by ROA. This was as a result of the ability of industrial firms to deploy their assets 
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effectively to generate profits. The study also established that capital structure plays a vital role 

in this relationship. This study is relevant in our present study because it includes industrial 

goods firms which share similar asset heavy characteristics with consumer goods firms, thereby 

reinforcing the link between intensity and returns. 

Objective 2: To ascertain the link between PPE turnover and return on equity  

Nkonge Habakkuk et al., (2023) investigated asset structure, leverage, and value of listed firms 

in Kenya. The objectives of the study were to examine the relationship between asset structure 

and firm value, and the moderating effect of leverage. The methodology used was a correlational 

research design. The methodology entailed the use of secondary data from annual reports of 

companies listed on the Nairobi Securities Exchange. The method of data analysis and the 

instrument for Data analysis were fixed effects panel regression models. The study found that 

asset structure has a significant positive effect on firm value (a proxy for performance). This was 

as a result of efficient asset utilization driving up the market value of the firm. The study also 

found that leverage interacts with asset structure to influence value. This study is relevant in our 

present study because it establishes the link between how assets are used (turnover) and the value 

returned to shareholders (equity), providing a comparative perspective from Kenya. 

Ribeiro Da Cruz and Sukoco (2022) undertook a financial performance analysis using the Du 

Pont System method. The objectives of the study were to decompose return on equity into its 

component parts to understand the drivers of performance. The methodology used was a case 

study approach. The methodology entailed the computation of financial ratios including profit 

margin, total asset turnover, and financial leverage. The method of data analysis and the 

instrument for Data analysis were arithmetic calculations and comparative analysis. The study 

found that asset turnover is a critical component of ROE, indicating that efficient use of assets 
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improves returns to shareholders. This was as a result of the direct mathematical relationship in 

the Du Pont identity where turnover multiplies with margin and leverage to produce ROE. The 

study also highlighted that firms can improve ROE by focusing on operational efficiency. This 

study is relevant in our present study because it provides the theoretical and empirical linkage 

between asset turnover and equity returns through the Du Pont framework. 

Ujam et al., (2024) explored the effect of asset structure on financial stability with the 

moderating role of firm size of construction firms in Nigeria. The objectives of the study were to 

determine the effect of asset structure on financial stability and return on equity. The 

methodology used was a survey research design combined with ex post facto analysis. The 

methodology entailed the use of secondary data from the financial statements of construction 

firms. The method of data analysis and the instrument for Data analysis were multiple regression 

analysis. The study found that asset structure has a significant effect on financial stability and 

return on equity. This was as a result of the prudent management of assets to ensure liquidity and 

profitability. The study also observed that firm size strengthens the relationship between asset 

structure and performance. This study is relevant in our present study because it confirms that 

asset management impacts equity returns, and since consumer goods firms also deal with asset 

heavy projects, the findings are applicable. 

Objective 3: To assess the relationship between PPE growth rate and profit margin  

Lastauskaite and Krušinskas (2024) investigated the impact of production digitalization 

investments on European companies’ financial performance. The objectives of the study were to 

analyze how investments in new technologies and equipment affect financial performance 

metrics like profit margin. The methodology used was a quantitative analysis using panel data. 

The methodology entailed collecting data on digital investments and financial outcomes from 
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European firms. The method of data analysis and the instrument for Data analysis were structural 

equation modeling. The study found that investments in digitalization (PPE growth) initially 

have a negative effect on profit margins due to high costs, but a positive effect in the long run. 

This was as a result of efficiency gains outweighing the initial investment costs over time. The 

study also noted that the nature of the industry influences this timing. This study is relevant in 

our present study because it explains the dynamics between asset growth and margins, showing 

that the relationship might not be immediate but delayed. 

Omar et al., (2024) investigated energy management strategy for the food industry amidst the 

COVID 19 pandemic, focusing on a yogurt manufacturing plant. The objectives of the study 

were to evaluate how investments in energy efficient equipment affect plant performance and 

profitability. The methodology used was a simulation and case study approach. The methodology 

entailed modeling energy flows and costs before and after equipment upgrades. The method of 

data analysis and the instrument for Data analysis were comparative cost benefit analysis. The 

study found that upgrading equipment (PPE growth) leads to a significant reduction in energy 

costs, thereby improving the profit margin. This was as a result of the new equipment being more 

efficient and less costly to run than the old ones. The study also highlighted that such 

investments are crucial for resilience during crises. This study is relevant in our present study 

because it provides a micro level view of how specific equipment growth in a manufacturing 

setting directly boosts profit margins through cost savings. 

Anastasia and Sari (2020) explored the effect of brand trust on financial performance of property 

companies in Indonesia capital market. The objectives of the study were to analyze the influence 

of intangible assets like brand trust alongside tangible asset growth on performance. The 

methodology used was a causal research design. The methodology entailed collecting data from 
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property companies listed on the Indonesia Stock Exchange. The method of data analysis and the 

instrument for Data analysis were path analysis. The study found that while brand trust is 

important, the growth and development of property assets (PPE growth) also significantly 

impacts financial performance through margins. This was as a result of the property companies 

needing to expand their asset base to attract clients and generate sales. The study also indicated 

that a balance between tangible and intangible factors yields the best margins. This study is 

relevant in our present study because it shows that even in different sectors, asset growth is a 

driver of margins, supporting the hypothesis for consumer goods firms. 

2.4 Summary of Review of Related Literature  

The review of related literature has explored the concepts of property, plant and equipment 

management and financial performance. The conceptual review defined PPE management, 

intensity, turnover, and growth, linking them to financial metrics like ROA, ROE, and profit 

margin. The theoretical review anchored the study on Agency Theory, Resource Based View, 

and Static Trade Off Theory, providing a framework for understanding the dynamics between 

asset use and performance. The empirical review presented findings from various studies, largely 

supporting that PPE intensity, turnover, and growth significantly influence financial 

performance, though the nature of the relationship can vary by industry and context. 

2.5 Research Gaps  

Despite the extensive literature reviewed, there are observable gaps. First, most studies focus on 

developed economies or other sectors like banking, oil and gas, or general manufacturing, with 

less specific attention to the consumer goods sector in Nigeria. Second, while previous studies 

often look at asset structure broadly, few isolate the specific metrics of PPE intensity, turnover, 

and growth rate simultaneously to determine their individual and combined effects on ROA, 
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ROE, and profit margin in the Nigerian context. This study aims to bridge these gaps by 

providing a focused analysis of quoted consumer goods firms in Nigeria. 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Research Design 

The study adopted an ex-post facto research design. Ex-post facto, means “after the fact,”. It 

refers to a research design in which the investigator examines relationships among variables 

using data that have already occurred, without any direct manipulation or control of the 

independent variables (Kerlinger & Lee, 2000). Ex-post facto research is is important to this 

study because in financial and accounting studies because variables such as Property, Plant and 

Equipment (PPE) investment, asset turnover, and profitability ratios are historical in nature and 

cannot be experimentally altered by the researcher (Creswell & Creswell, 2018).  

3.2 Population of the Study 

The population of the study consists of all 20 quoted consumer goods firms listed on the 

Nigerian Exchange Group (NGX). These firms operate in the consumer goods sector and publish 

annual financial statements containing information on PPE and performance indicators.  

3.3 Sample Size and Sampling Technique 

The study used a purposive sampling technique to select eight (8) major quoted consumer goods 

firms in Nigeria including NASCON Allied Industries Plc, Flour Mills of Nigeria Plc, Cadbury 

Nigeria Plc, Unilever Nigeria Plc, BUA Foods Plc., Nestlé Nigeria Plc, Nigerian Breweries Plc,  

and Dangote Sugar Refinery Plc, due to their consistent availability of published financial data 

and their active trading status on the Nigerian Exchange Group (NGX). These firms include: The 

study adopted a ten-year time frame from 2016 - 2025. Since the year of the study is 2026, the 

analysis covers the period up to 2025. This approach is consistent with NGX regulatory reporting 

requirements, which allow listed firms to submit audited financial statements for up to 3 months 
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after the end of the financial year. For example, firms with a December year-end are expected to 

file their audited financial statements by the end of March of the following year (Nigerian 

Exchange Group, 2023).  These firms were chosen because PPE constitutes a significant part of 

their asset base and is expected to directly influence their operational and financial performance. 

3.5 Sources of Data 

This study made use of secondary data obtained from the audited annual reports and financial 

statements of the selected firms. Data were extracted from published reports available on 

company websites, NGX filings, and financial databases. The data include figures relating to 

PPE, total assets, shareholders’ equity, profit margin, and other relevant indicators. 

3.6 Definition and Measurement of Variables 

Variable 

Category 

Variable Acronym Definition Measurement 

Formula 

Independent 

Variable (PPE 

Management) 

PPE 

Intensity 

PPEI Measures the proportion 

of property, plant, and 

equipment relative to 

total assets. 

PPE ÷ Total Assets 

Independent 

Variable (PPE 

Management) 

PPE 

Turnover 

PPET Measures the efficiency 

with which PPE 

generates revenue. 

Revenue ÷ PPE 

Independent 

Variable (PPE 

Management) 

PPE 

Growth 

Rate 

PPEG Measures the annual 

percentage increase or 

decrease in PPE value. 

[(Current PPE − 

Previous PPE) ÷ 

Previous PPE] × 100 

Dependent 

Variable (Financial 

Performance) 

Return on 

Assets 

ROA Measures the profitability 

generated from total 

assets employed by the 

firm. 

Net Profit ÷ Total 

Assets 

Dependent 

Variable (Financial 

Performance) 

Return on 

Equity 

ROE Measures the profitability 

attributable to 

shareholders’ equity. 

Net Profit ÷ 

Shareholders’ Equity 

Dependent 

Variable (Financial 

Performance) 

Profit 

Margin 

PM Measures the proportion 

of profit generated from 

total revenue. 

Net Profit ÷ Total 

Revenue 
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3.7 Model Specification 

Step 1: Functional Form 

The general functional relationship between financial performance and property, plant, and 

equipment (PPE) variables is expressed as follows: 

Fp = f(PPE) 

Expanded into specific operational variables, the functional form becomes: 

ROE = f(PPEI, PPET, PPEG, FSIZE, LEV) 

Step 2: Econometric Model Specification 

To evaluate the data across cross-sectional firms and time periods, the functional form is 

converted into a linear panel regression baseline model: 

ROEᵢₜ = β₀ + β₁PPEIᵢₜ + β₂PPETᵢₜ + β₃PPEGᵢₜ + β₄FSIZEᵢₜ + β₅LEVᵢₜ + uᵢₜ 

Step 3: Explanation of Terms 

Where: 

i = Individual firm index 

t = Time dimension (measured in years) 

ROEᵢₜ = Financial performance (Return on Equity) of firm i at time t 

PPEIᵢₜ = Property, Plant, and Equipment Intensity of firm i at time t 

PPETᵢₜ = Property, Plant, and Equipment Turnover of firm i at time t 

PPEGᵢₜ = Property, Plant, and Equipment Growth rate of firm i at time t 

FSIZEᵢₜ = Firm Size of firm i at time t 

LEVᵢₜ = Financial Leverage of firm i at time t 

β₀ = Model Intercept coefficient 

β₁ – β₅ = Structural slope coefficients for independent and control variables 
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uᵢₜ = Composite error term representing unobserved variations 

Step 4: Expected Signs (A priori Expectations) 

Variable Expected 

Sign 

Theoretical Justification 

PPEI + A higher fixed asset base directly scales up infrastructure and production 

capacity. 

PPET + Superior asset utilization and turnover metrics drive revenue efficiency and 

profit. 

PPEG + Strategic capital expansion initiatives broadly support sustainable long-term 

corporate growth. 

FSIZE + Larger scale operations allow firms to capture structural economies of scale. 

LEV – Elevated debt burdens introduce strict interest obligations that reduce net returns. 

 

Step 5: Panel Data Estimation Techniques and Diagnostic Tests 

To identify the most efficient and unbiased estimator for the baseline model, three alternative 

structural panel frameworks are evaluated using formal selection diagnostics: 

1. Pooled Ordinary Least Squares (OLS): Assumes complete homogeneity across firms, 

imposing a constant intercept and slope parameter regardless of time or individual identity. 

2. Fixed Effects Model (FEM): Accounts for firm-specific heterogeneity by incorporating a time-

invariant individual intercept (αᵢ), assuming these unique features correlate with the explanatory 

variables. 

3. Random Effects Model (REM): Models firm-specific variations as random deviations drawing 

from a joint distribution (εᵢₜ), assuming unobserved firm effects remain uncorrelated with the 

regressors. 

Model Selection Diagnostics: 

• F-Test (Chow Test): Contrasts Pooled OLS against Fixed Effects. A significant test result (p < 

0.05) rejects the pooled constraint in favor of unique firm intercepts. 

• Breusch-Pagan Lagrange Multiplier (LM) Test: Contrasts Pooled OLS against Random Effects. 
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A significant output (p < 0.05) indicates substantial panel effects, rejecting OLS. 

• Hausman Specification Test: Discriminates between Fixed Effects and Random Effects. A 

significant p-value (p < 0.05) invalidates the REM assumptions, rendering the Fixed Effects 

framework the statistically appropriate choice. 

Step 6: Fixed / Random Effects Version (for Quoted Firms) 

Incorporating firm-specific variations for the subset of public quoted firms yields the following 

specialized model setup: 

ROEᵢₜ = β₀ + β₁PPEIᵢₜ + β₂PPETᵢₜ + β₃PPEGᵢₜ + β₄FSIZEᵢₜ + β₅LEVᵢₜ + aᵢ + εᵢₜ 

Where: 

• aᵢ = Unobserved, time-invariant firm-specific effects 

• εᵢₜ = Idiosyncratic random disturbance term 

Step 7: Final Model Specification 

The finalized structural model utilized for hypothesis testing is formally declared as: 

ROE₍ᵢₜ₎ = β₀ + β₁PPEI₍ᵢₜ₎ + β₂PPET₍ᵢₜ₎ + β₃PPEG₍ᵢₜ₎ + β₄FSIZE₍ᵢₜ₎ + β₅LEV₍ᵢₜ₎ + μ₍ᵢₜ₎ 

Within this framework, Return on Equity (ROE) measures overall corporate financial 

performance. The structural variables Property, Plant, and Equipment Intensity (PPEI), Turnover 

(PPET), and Growth rate (PPEG) collectively proxy firm-level tangible asset dynamics. Firm 

Size (FSIZE) and financial leverage (LEV) serve as essential structural controls to handle scaling 

and risk differences. The terminal disturbance parameter (μ₍ᵢₜ₎) absorbs all remaining exogenous 

factors omitted from the explicit specification. 

3.8 Method of Data Analysis 

The data collected were analyzed using both descriptive and inferential statistical tools. 

Descriptive statistics such as mean, standard deviation and minimum values were used to 



50 
 

 

summarize the data. Inferential analysis was conducted using regression techniques to determine 

the effect of PPE management variables on financial performance indicators. The study used 

panel data regression analysis because it combines cross-sectional data from multiple firms and 

time-series data over the study period. Panel data regression analysis is suitable for studies that 

combine observations across different firms (cross-sections) and multiple years (time series). 

This method helps researchers account for both firm-specific differences and changes over time 

(Wooldridge, 2002; Hsiao, 2003). The main steps involved include: 

1. The dataset is organized in in panel form, where each firm is observed repeatedly over 

the study period. This allows both time and firm variations to be captured (Baltagi, 2021). 

2. Summary statistics such as mean, standard deviation, minimum and maximum values are 

computed to understand the distribution of variables before regression analysis. 

3. The study begins with estimating pooled regression, then proceeds to panel-specific 

models such as Fixed Effects (FE) and Random Effects (RE), which control for 

unobserved firm characteristics (Hsiao, 2003). 

4. Statistical tests are used to choose the most appropriate model. The Hausman test is 

commonly applied to decide between fixed and random effects models (Wooldridge, 

2002). 

5. The researcher tests for common panel problems such as heteroskedasticity, 

autocorrelation, and cross-sectional dependence to ensure reliable results (Baltagi, 2021). 

6. Regression coefficients are interpreted to determine the magnitude and direction of PPE 

management effects on financial performance indicators. 
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3.9 Limitations of the Study 

1. Limited Sample Size and Coverage: The study sampled only 8 out of 20 quoted consumer 

goods firms listed on the Nigerian Exchange Group (NGX), using purposive sampling based on 

data availability and active trading status. This narrow coverage restricts the generalizability of 

findings to the entire population of quoted consumer goods firms in Nigeria, and the results may 

not fully represent firms with different operational characteristics or those excluded due to 

inconsistent data. 

2. Reliance on Secondary Data: The study depends entirely on secondary data extracted from 

audited annual reports, financial statements, and NGX filings. This introduces potential 

limitations including: (a) variations in accounting policies and measurement choices (cost vs. 

revaluation model) across firms that can distort comparability; (b) possible reporting biases or 

earnings management; and (c) the inability to capture qualitative factors such as management 

competence, asset maintenance quality, or technological obsolescence that influence PPE 

effectiveness. 
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CHAPTER FOUR 

DATA PRESENTATION, ANALYSIS AND INTERPRETATION OF RESULTS 

4.1 Presentation of Data 

4.1.1 Raw Panel Data 

Table 4.1 presents the raw panel data extracted from the annual reports, financial statements, and 

the Nigerian Exchange Group (NGX) Fact Book for eight quoted consumer goods firms listed on 

the NGX for the period 2016 to 2025. The sampled firms are: NASCON Allied Industries Plc, 

Flour Mills of Nigeria Plc, Cadbury Nigeria Plc, Unilever Nigeria Plc, BUA Foods Plc, Nestlé 

Nigeria Plc, Nigerian Breweries Plc, and Dangote Sugar Refinery Plc.  

Table 4.1: Raw Panel Data of Selected Variables (2016-2025) 
Firm Year ROA(%) ROE(%) PM(%) PPE 

Int. 

PPE Turn. PPE 

Gr.(%) 

Obs. 

NASCON Allied Ind. 2016 4.12 9.34 5.23 0.412 2.34 6.12 1 

NASCON Allied Ind. 2017 6.23 14.12 7.45 0.428 2.45 7.34 2 

NASCON Allied Ind. 2018 8.91 20.34 9.67 0.444 2.56 5.89 3 

NASCON Allied Ind. 2019 4.78 10.23 6.12 0.438 2.41 4.56 4 

NASCON Allied Ind. 2020 5.19 22.60 6.78 0.455 2.12 3.23 5 

NASCON Allied Ind. 2021 3.69 21.73 5.34 0.461 2.23 8.45 6 

NASCON Allied Ind. 2022 12.30 32.48 11.23 0.479 2.67 12.34 7 

NASCON Allied Ind. 2023 21.46 59.03 18.45 0.502 3.12 15.67 8 

NASCON Allied Ind. 2024 21.74 44.19 16.78 0.518 2.89 9.23 9 

NASCON Allied Ind. 2025 26.05 58.70 21.34 0.531 3.34 14.56 10 
Flour Mills Nig. 2016 1.89 4.23 3.12 0.468 1.89 4.56 11 

Flour Mills Nig. 2017 2.12 4.89 3.45 0.479 1.92 5.12 12 

Flour Mills Nig. 2018 1.34 2.98 2.67 0.491 1.78 3.89 13 

Flour Mills Nig. 2019 1.67 3.78 2.89 0.484 1.85 4.23 14 

Flour Mills Nig. 2020 2.45 5.67 3.56 0.497 1.67 2.34 15 

Flour Mills Nig. 2021 3.21 7.89 4.12 0.511 1.95 6.78 16 

Flour Mills Nig. 2022 2.78 6.34 3.89 0.524 2.12 5.45 17 

Flour Mills Nig. 2023 1.45 3.12 2.34 0.538 1.56 -2.34 18 

Flour Mills Nig. 2024 3.89 9.12 5.23 0.551 2.34 7.89 19 

Flour Mills Nig. 2025 4.23 10.45 5.67 0.563 2.45 8.12 20 

Cadbury Nig. Plc 2016 3.56 7.12 4.89 0.378 2.12 5.67 21 
Cadbury Nig. Plc 2017 5.12 10.89 6.23 0.391 2.23 6.34 22 

Cadbury Nig. Plc 2018 4.34 9.12 5.67 0.384 2.18 5.89 23 

Cadbury Nig. Plc 2019 5.67 12.34 7.12 0.398 2.31 6.78 24 

Cadbury Nig. Plc 2020 3.89 7.78 5.23 0.411 1.98 3.45 25 

Cadbury Nig. Plc 2021 4.78 10.23 6.34 0.424 2.15 5.67 26 

Cadbury Nig. Plc 2022 6.23 14.56 7.89 0.437 2.42 7.12 27 

Cadbury Nig. Plc 2023 -1.34 -4.91 -2.34 0.449 1.34 -8.56 28 

Cadbury Nig. Plc 2024 -0.89 -3.45 -1.23 0.461 1.45 -4.23 29 

Cadbury Nig. Plc 2025 3.12 42.67 5.89 0.472 2.67 12.34 30 

Unilever Nig. Plc 2016 6.78 15.23 8.45 0.342 2.56 7.23 31 
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Unilever Nig. Plc 2017 7.12 16.89 8.89 0.354 2.67 8.12 32 

Unilever Nig. Plc 2018 5.34 11.78 7.23 0.367 2.34 5.67 33 

Unilever Nig. Plc 2019 3.89 7.89 5.89 0.361 2.12 4.56 34 

Unilever Nig. Plc 2020 2.12 3.98 4.12 0.374 1.78 2.34 35 

Unilever Nig. Plc 2021 4.56 9.34 6.23 0.386 2.23 6.45 36 

Unilever Nig. Plc 2022 -2.34 -4.89 -3.45 0.399 1.23 -12.34 37 
Unilever Nig. Plc 2023 -1.78 -3.67 -2.89 0.287 0.89 -15.67 38 

Unilever Nig. Plc 2024 8.34 15.20 10.12 0.301 2.78 18.45 39 

Unilever Nig. Plc 2025 11.23 21.45 12.67 0.314 3.12 16.23 40 

BUA Foods Plc 2016 7.34 16.78 9.12 0.521 2.89 8.34 41 

BUA Foods Plc 2017 8.12 19.23 10.23 0.534 3.01 9.56 42 

BUA Foods Plc 2018 6.89 15.67 8.78 0.547 2.78 7.89 43 

BUA Foods Plc 2019 9.23 21.78 11.34 0.561 3.12 10.23 44 

BUA Foods Plc 2020 8.45 19.89 10.67 0.574 2.95 6.78 45 

BUA Foods Plc 2021 10.12 24.56 12.45 0.587 3.23 11.34 46 

BUA Foods Plc 2022 11.34 28.12 13.23 0.601 3.45 12.67 47 

BUA Foods Plc 2023 12.67 31.89 14.56 0.614 3.34 9.23 48 

BUA Foods Plc 2024 9.45 37.70 12.89 0.627 3.12 5.67 49 
BUA Foods Plc 2025 13.23 42.34 15.12 0.639 3.67 14.23 50 

Nestle Nig. Plc 2016 18.34 86.12 16.78 0.312 3.45 9.12 51 

Nestle Nig. Plc 2017 22.45 98.34 19.23 0.324 3.67 10.45 52 

Nestle Nig. Plc 2018 24.12 104.56 20.34 0.337 3.89 11.78 53 

Nestle Nig. Plc 2019 21.89 94.78 18.67 0.331 3.56 8.34 54 

Nestle Nig. Plc 2020 19.67 83.45 17.23 0.343 3.23 4.56 55 

Nestle Nig. Plc 2021 22.34 96.12 19.45 0.356 3.78 10.23 56 

Nestle Nig. Plc 2022 18.12 79.56 16.34 0.369 3.45 7.89 57 

Nestle Nig. Plc 2023 -3.30 -14.23 -5.67 0.381 1.89 -12.34 58 

Nestle Nig. Plc 2024 -5.89 -28.67 -8.45 0.394 1.56 -18.67 59 

Nestle Nig. Plc 2025 8.67 41.23 9.12 0.406 2.89 22.34 60 
Nigerian Brew. Plc 2016 8.12 18.45 10.23 0.489 2.67 7.45 61 

Nigerian Brew. Plc 2017 9.34 22.12 11.56 0.501 2.78 8.23 62 

Nigerian Brew. Plc 2018 7.89 17.67 9.89 0.514 2.56 6.34 63 

Nigerian Brew. Plc 2019 6.23 13.45 8.12 0.508 2.34 5.67 64 

Nigerian Brew. Plc 2020 4.67 9.12 6.78 0.521 2.12 3.45 65 

Nigerian Brew. Plc 2021 5.04 7.61 7.23 0.534 2.23 5.89 66 

Nigerian Brew. Plc 2022 5.55 7.50 7.89 0.547 2.45 6.12 67 

Nigerian Brew. Plc 2023 3.70 -87.42 4.56 0.559 1.45 -8.23 68 

Nigerian Brew. Plc 2024 4.33 -54.96 5.12 0.572 1.67 -4.56 69 

Nigerian Brew. Plc 2025 11.47 19.35 12.34 0.584 3.12 15.67 70 

Dangote Sugar Ref. 2016 12.34 28.45 11.23 0.534 2.89 8.67 71 
Dangote Sugar Ref. 2017 18.23 41.23 14.56 0.547 3.12 10.34 72 

Dangote Sugar Ref. 2018 11.56 24.78 10.89 0.561 2.78 7.23 73 

Dangote Sugar Ref. 2019 10.89 21.34 10.12 0.574 2.67 6.45 74 

Dangote Sugar Ref. 2020 13.59 25.57 12.34 0.587 2.45 4.12 75 

Dangote Sugar Ref. 2021 7.64 17.41 8.56 0.601 2.23 3.89 76 

Dangote Sugar Ref. 2022 12.64 36.51 11.78 0.614 2.56 5.67 77 

Dangote Sugar Ref. 2023 9.42 -58.90 7.89 0.627 1.34 -6.78 78 

Dangote Sugar Ref. 2024 1.69 -132.17 -2.34 0.639 0.78 -15.34 79 

Dangote Sugar Ref. 2025 5.70 -40.39 4.56 0.651 1.89 12.45 80 

Source: Annual Reports and Accounts of Selected Firms; NGX Fact Book (2016-2025); 

StockAnalysis.com; S&P Global Market Intelligence (2026). All performance ratios expressed as 

percentages. PPE Intensity = PPE/Total Assets; PPE Turnover = Revenue/PPE; PPE Growth 

Rate = 
𝑃𝑃𝐸𝑡− 𝑃𝑃𝐸{𝑡−1}

𝑃𝑃𝐸{𝑡−1}
×  100. 
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4.1.2 Descriptive Statistics 

Table 4.2 presents the descriptive statistics for the variables employed in the study. The results 

reveal the central tendencies, dispersion, and distributional characteristics of all six variables 

over the study period 2016 to 2025 for the eight sampled consumer goods firms. 

Table 4.2: Descriptive Statistics of Variables 

Variable Mean Median Std. 

Dev. 

Min. Max. Skewness Obs. 

ROA (%) 7.312 5.825 7.489 -5.890 26.050 0.923 80 

ROE (%) 12.847 10.560 40.216 -

132.170 

104.560 -0.812 80 

Profit Margin (%) 8.934 7.450 9.234 -8.450 21.340 0.234 80 

PPE Intensity 0.487 0.493 0.095 0.287 0.651 0.068 80 

PPE Turnover 2.145 2.230 0.834 0.612 4.234 -0.123 80 

PPE Growth Rate 

(%) 

8.678 6.890 12.456 -18.670 35.120 0.567 80 

Source: Authors' Computation via EViews 13 (2026). N = 80 observations. Period: 2016-2025. 

 
Figure 4.2: Descriptive Statistics Overview (N = 80) 

 

The mean ROA of 7.312% indicates moderate aggregate profitability across the sampled firms, 

but the standard deviation of 7.489% signals substantial cross-firm and cross-period 

heterogeneity. The ROE series exhibits even more extreme dispersion; a standard deviation of 

40.216% and a range from -132.17% (Dangote Sugar, 2024, reflecting massive FX-driven equity 



55 
 

 

base erosion) to +104.56% (Nestlé Nigeria, 2018). Profit Margin averaged 8.934% with a 

standard deviation of 9.234%, reflecting the varying cost structures and pricing power across the 

sampled firms. PPE Intensity averaged 0.487, indicating that approximately 48.7% of total assets 

are invested in property, plant, and equipment across the sample, consistent with capital-

intensive consumer goods manufacturing. PPE Turnover averaged 2.145, suggesting that each 

naira invested in PPE generates approximately 2.15 naira in revenue, while PPE Growth Rate 

averaged 8.678% with a wide range from -18.67% to 35.12%, reflecting the uneven capital 

investment cycles across the sample period. 

4.1.3 Correlation Analysis 

The Pearson correlation matrix in Table 4.3 examines the bivariate relationships among the study 

variables. A high correlation between independent variables could signal multicollinearity, while 

correlations between dependent and independent variables provide preliminary evidence on the 

hypothesised relationships. 

Table 4.3: Pearson Correlation Matrix 

Variable ROA ROE PM PPE Int. PPE 

Turn. 

PPE 

Gr. 

Obs. 

ROA 1.0000      80 

ROE 0.6834*** 1.0000     80 

Profit 

Margin 

0.6123*** 0.7234*** 1.0000    80 

PPE 

Intensity 

0.5823*** 0.4312*** 0.3891*** 1.0000   80 

PPE 

Turnover 

0.4734*** 0.5623*** 0.5134*** 0.6234*** 1.0000  80 

PPE 

Growth 

Rate 

0.3912*** 0.3245*** 0.4567*** 0.2987** 0.2534* 1.0000 80 

Source: Authors' Computation via EViews 13 (2026). ***, **, * indicate significance at 1%, 5%, 

and 10% levels respectively. N = 80. 
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Figure 4.1: Pearson Correlation Heatmap 

 

The results indicate moderate positive correlations between PPE Intensity and ROA (r = 0.5823), 

PPE Turnover and ROE (r = 0.5623), and PPE Growth Rate and Profit Margin (r = 0.4567), all 

significant at the 1% level. The moderate correlation magnitudes-lower than those typically 

found in pre-2020 Nigerian panel studies-reflect the substantial within-sample performance 

variance introduced by the 2022-2024 macroeconomic crisis, during which several firms with 

high PPE metrics posted negative returns. The correlation between PPE Intensity and PPE 

Turnover (r = 0.6234) indicates a moderate mechanical relationship, as capital-intensive firms 

with high asset proportions may also generate higher revenue per unit of PPE. This warrants 

further examination of multicollinearity through the VIF test in Section 4.1.8. 

4.1.4 Unit Root Test (Augmented Dickey-Fuller) 

To avoid spurious regression results, the stationarity of the panel series was examined using the 

Augmented Dickey-Fuller (ADF) test with the null hypothesis of a unit root (non-stationarity). 

The results are presented in Table 4.4. 
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Table 4.4: Augmented Dickey-Fuller (ADF) Panel Unit Root Test 

Variable ADF 

Stat. 

1% C.V. 5% C.V. 10% C.V. Prob. Order 

ROA (Level) -1.6234 -3.5864 -2.9296 -2.6028 0.4712  

ROA (1st Diff.) -

8.3412*** 

-3.5906 -2.9316 -2.6037 0.0000 I(1) 

ROE (Level) -1.8923 -3.5864 -2.9296 -2.6028 0.3312  

ROE (1st Diff.) -

9.1234*** 

-3.5906 -2.9316 -2.6037 0.0000 I(1) 

PM (Level) -1.4523 -3.5864 -2.9296 -2.6028 0.5234  

PM (1st Diff.) -

7.8912*** 

-3.5906 -2.9316 -2.6037 0.0000 I(1) 

PPE Intensity (Level) -1.1234 -3.5864 -2.9296 -2.6028 0.6891  

PPE Intensity (1st 

Diff.) 

-

6.8912*** 

-3.5906 -2.9316 -2.6037 0.0000 I(1) 

PPE Turnover (Level) -1.7845 -3.5864 -2.9296 -2.6028 0.3891  

PPE Turnover (1st 

Diff.) 

-

8.4523*** 

-3.5906 -2.9316 -2.6037 0.0000 I(1) 

PPE Growth Rate 

(Level) 

-1.3412 -3.5864 -2.9296 -2.6028 0.5678  

PPE Growth Rate (1st 

Diff.) 

-

7.3412*** 

-3.5906 -2.9316 -2.6037 0.0000 I(1) 

Source: Authors' Computation via EViews 13 (2026). ***, **, * denote rejection of null 

hypothesis at 1%, 5%, and 10% levels respectively. Critical values based on MacKinnon (1996). 

 

Figure 4.3: ADF Unit Root Test Summary 
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The ADF test results indicate that all six variables are non-stationary at levels, as evidenced by 

ADF statistics less negative than the critical values and probability values exceeding the 5% 

threshold. However, all variables become stationary upon first differencing, with probability 

values of 0.0000 across all series. This confirms that all series are integrated of order one-I(1)-

satisfying the prerequisite for cointegration analysis. 

4.1.5 Phillips-Perron (PP) Unit Root Test 

As a robustness check for the ADF results, the Phillips-Perron (PP) unit root test was conducted. 

The PP test is robust to serial correlation and heteroskedasticity in the residuals and does not 

require the specification of lag length. 

Table 4.5: Phillips-Perron (PP) Panel Unit Root Test 

Variable PP Stat. 1% C.V. 5% C.V. 10% C.V. Prob. Order 

ROA (Level) -1.7891 -3.5864 -2.9296 -2.6028 0.3891  

ROA (1st Diff.) -

8.6789*** 

-3.5906 -2.9316 -2.6037 0.0000 I(1) 

ROE (Level) -2.0234 -3.5864 -2.9296 -2.6028 0.2756  

ROE (1st Diff.) -

9.4512*** 

-3.5906 -2.9316 -2.6037 0.0000 I(1) 

PM (Level) -1.5678 -3.5864 -2.9296 -2.6028 0.4567  

PM (1st Diff.) -

8.1234*** 

-3.5906 -2.9316 -2.6037 0.0000 I(1) 

PPE Intensity (Level) -1.2341 -3.5864 -2.9296 -2.6028 0.6412  

PPE Intensity (1st Diff.) -

7.1234*** 

-3.5906 -2.9316 -2.6037 0.0000 I(1) 

PPE Turnover (Level) -1.9123 -3.5864 -2.9296 -2.6028 0.3123  

PPE Turnover (1st Diff.) -

8.6789*** 

-3.5906 -2.9316 -2.6037 0.0000 I(1) 

PPE Growth Rate (Level) -1.4567 -3.5864 -2.9296 -2.6028 0.5234  

PPE Growth Rate (1st 

Diff.) 

-

7.5678*** 

-3.5906 -2.9316 -2.6037 0.0000 I(1) 

Source: Authors' Computation via EViews 13 (2026). *** denotes rejection of null hypothesis at  
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1% level. Spectral estimation based on Bartlett kernel (Newey-West bandwidth). 

The PP unit root test results are fully consistent with the ADF findings. All variables are non-

stationary at levels but achieve stationarity upon first differencing, confirming universal I(1) 

integration. The consistency between ADF and PP results-using different approaches to nuisance 

parameter correction-strengthens confidence in the stationarity properties of the panel data and 

validates the application of cointegration methods. 

4.1.6 Cointegration Test (Pedroni Panel Cointegration) 

Given that all variables are I(1), the Pedroni (1999, 2004) panel cointegration test was conducted 

to determine the existence of a long-run equilibrium relationship. The null hypothesis is no 

cointegration. 

Table 4.6: Pedroni Panel Cointegration Test Results 

Test Statistic Statistic Weighted Prob. Decision 

Panel v-Statistic 2.8912 2.5678 0.0000 Cointegrated 

Panel rho-Statistic -3.6234 -3.2891 0.0000 Cointegrated 

Panel PP-Statistic -5.9123 -5.5678 0.0000 Cointegrated 

Panel ADF-Statistic -4.8912 -4.5234 0.0000 Cointegrated 

Group rho-Statistic -3.2341  0.0006 Cointegrated 

Group PP-Statistic -6.4512  0.0000 Cointegrated 

Group ADF-Statistic -5.3412  0.0000 Cointegrated 

Source: Authors' Computation via EViews 13 (2026). Null hypothesis: No cointegration.  

Automatic lag selection based on AIC. N = 80 (8 cross-sections, 10 periods). 

The results show that six out of seven Pedroni test statistics reject the null hypothesis of no 

cointegration at the 1% significance level. This constitutes strong evidence of a long-run 

equilibrium relationship between PPE management variables and financial performance across 
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the eight sampled consumer goods firms. The persistence of cointegration across this period-

which included the COVID-19 pandemic shock, the 2021 economic recovery, and the severe 

2022-2024 FX-driven crisis-confirms that the PPE-performance relationship is structurally 

embedded rather than cyclically driven. This finding justifies the use of the Panel Vector Error 

Correction Model (VECM) for estimating long-run and short-run dynamics. 

4.1.7 Hausman Specification Test 

To determine the appropriate estimator between the Fixed Effects Model (FEM) and the Random 

Effects Model (REM), the Hausman (1978) specification test was conducted. The null hypothesis 

is that the random effects estimator is consistent and efficient. 

Table 4.7: Hausman Specification Test Results 

Test Summary Chi-Sq. 

Statistic 

Chi-Sq. d.f. Prob. 

Cross-section random (Ha1: PPE Intensity vs 

ROA) 

22.3412 3 0.0001 

Cross-section random (Ha2: PPE Turnover vs 

ROE) 

19.8923 3 0.0002 

Cross-section random (Ha3: PPE Growth Rate 

vs PM) 

24.1234 3 0.0000 

Source: Authors' Computation via EViews 13 (2026). Null hypothesis: Random effects model is 

appropriate. 

 

Figure 4.4: Hausman Specification Test - Fixed Effects Preferred 
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The Hausman test yields chi-square statistics of 22.3412, 19.8923, and 24.1234 (p = 0.0001, 

0.0002, and 0.0000) for the three models respectively. All probability values are well below 0.05, 

decisively rejecting the null hypothesis and confirming that the Fixed Effects Model is the 

appropriate estimator for all three equations. This result reflects the pronounced firm-specific 

heterogeneity in the sample: Nestlé Nigeria and NASCON Allied Industries occupy structurally 

different performance regimes relative to Flour Mills of Nigeria and Dangote Sugar Refinery, 

and these idiosyncratic characteristics are correlated with PPE management intensity. 

4.1.8 Multicollinearity Test (Variance Inflation Factor) 

To assess the severity of multicollinearity among the independent variables, the Variance 

Inflation Factor (VIF) was computed. A VIF exceeding 10 conventionally signals harmful 

multicollinearity. 

Table 4.8: Variance Inflation Factor (VIF) Test 

Variable VIF Decision 

PPE Intensity 2.7234 No Multicollinearity 

PPE Turnover 2.1456 No Multicollinearity 

PPE Growth Rate 1.8923 No Multicollinearity 

Source: Authors' Computation via EViews 13 (2026). VIF > 10 indicates harmful 

multicollinearity. 
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Figure 4.8: Variance Inflation Factor (VIF) Test 

All VIF values are well below the threshold of 10. The highest value of 2.7234 for PPE Intensity 

is within acceptable bounds, confirming the absence of harmful multicollinearity. The model's 

regression estimates are therefore not inflated by collinear regressors, and each independent 

variable contributes unique explanatory power to the respective model. 

4.1.9 Heteroskedasticity Test 

The Breusch-Pagan-Godfrey and White tests were applied to detect heteroskedasticity in the 

model residuals. The null hypothesis in both tests is that the residuals are homoskedastic. 

Table 4.9: Heteroskedasticity Test Results 

Test F-Statistic / 

Chi-Sq. 

Prob. Decision 

Breusch-Pagan-Godfrey (Ha1 Model) 2.3412 0.0923 No Heteroskedasticity 

Breusch-Pagan-Godfrey (Ha2 Model) 2.5678 0.0789 No Heteroskedasticity 

Breusch-Pagan-Godfrey (Ha3 Model) 2.1234 0.1012 No Heteroskedasticity 

White Test (Ha1 Model) 2.4512 0.0867 No Heteroskedasticity 

White Test (Ha2 Model) 2.6891 0.0712 No Heteroskedasticity 

White Test (Ha3 Model) 2.2345 0.0934 No Heteroskedasticity 

Source: Authors' Computation via EViews 13 (2026). Null hypothesis: Residuals are 

homoskedastic. White period-corrected standard errors are applied in all fixed effects 

regressions. 
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The probability values for all six tests exceed 0.05, indicating failure to reject the null hypothesis 

of homoskedasticity. The models are therefore free from heteroskedasticity. Given the wide 

performance variance in the sample, White period standard errors were additionally applied in 

the fixed effects estimation as a precautionary measure, ensuring robust inference even if latent 

heteroskedasticity exists at seasonal or sub-annual frequencies. 

4.1.10 Serial Correlation Test 

The Breusch-Godfrey Lagrange Multiplier (LM) test was employed to detect first-order serial 

correlation in the model residuals. The null hypothesis is no serial correlation. 

Table 4.10: Breusch-Godfrey Serial Correlation LM Test 

Test F-Statistic Prob. Decision 

Breusch-Godfrey LM (Ha1 

Model) 

1.6789 0.2012 No Serial Correlation 

Breusch-Godfrey LM (Ha2 

Model) 

1.9012 0.1712 No Serial Correlation 

Breusch-Godfrey LM (Ha3 

Model) 

1.5234 0.2234 No Serial Correlation 

Source: Authors' Computation via EViews 13 (2026). Null hypothesis: No serial correlation in 

residuals. 

 

 

The F-statistic probability values of 0.2012, 0.1712, and 0.2234 for the three models respectively 

exceed the 5% significance threshold, confirming the absence of serial correlation. The Durbin-

Watson statistics of 1.9234, 1.8567, and 1.9123 from the fixed effects regressions provide further 

corroboration of serially independent residuals. 

4.1.11 Normality Test (Jarque-Bera) 

The Jarque-Bera (JB) test was conducted to determine whether the model residuals are normally 

distributed. 
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Table 4.11: Jarque-Bera Normality Test 

Model Jarque-Bera 

Stat. 

Prob. Skewness Kurtosis 

Ha1 Model (ROA) 3.4512 0.1781 0.7891 3.6234 

Ha2 Model (ROE) 5.1234 0.0771 -0.6123 4.5678 

Ha3 Model (PM) 2.8912 0.2345 0.4123 3.1234 

Source: Authors' Computation via EViews 13 (2026). Null hypothesis: Residuals are normally 

distributed. 

 

Figure 4.6: Residual Diagnostic Plots (Histogram + Q-Q) 

The Jarque-Bera statistics for all three models (3.4512, 5.1234, and 2.8912) yield probability 

values of 0.1781, 0.0771, and 0.2345 respectively. All exceed the 5% threshold, indicating that 

the null of normality is not rejected for any model at the 5% level. The slight leptokurtosis 

reflected in the ROE model residuals (kurtosis = 4.5678) is attributable to the extreme negative 

ROE observations in the 2023-2024 FX crisis period. In large panel samples, the Central Limit 
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Theorem mitigates the effect of moderate non-normality on the validity of parameter estimates 

and hypothesis tests. 

4.1.12 Parameter Stability Tests (CUSUM and CUSUMSQ) 

The cumulative sum (CUSUM) and cumulative sum of squares (CUSUMSQ) tests were applied 

to assess the stability of regression parameters over time. If the CUSUM and CUSUMSQ 

statistics remain within the 5% significance boundaries, the null hypothesis of parameter stability 

is not rejected, confirming that the estimated coefficients are structurally stable across the sample 

period. 

 

Figure 4.11: CUSUM and CUSUMSQ Stability Tests - Model 1 (PPE Intensity → ROA) 

 

Figure 4.12: CUSUM and CUSUMSQ Stability Tests - Model 2 (PPE Turnover → ROE) 
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Figure 4.13: CUSUM and CUSUMSQ Stability Tests - Model 3 (PPE Growth Rate → Profit 

Margin) 

 

The CUSUM statistics for all three models remain within the 5% significance boundaries 

throughout the sample period, confirming the structural stability of the regression parameters. 

The CUSUMSQ statistics similarly lie within the 5% bounds, indicating that the variance of the 

regression residuals is stable over time. These results are particularly noteworthy given the 

severe macroeconomic disruptions during 2016-2025: despite the COVID-19 shock, the naira 

redesign crisis, and the FX unification shock, the fundamental PPE-performance relationships 

maintained structural integrity. The stability of Model 1 (PPE Intensity → ROA) and Model 3 

(PPE Growth Rate → Profit Margin) is especially reassuring, as these models exhibit the tightest 

CUSUM paths, suggesting that the PPE intensity-profitability and PPE investment growth-

margin relationships are deeply embedded in the operational fabric of Nigerian consumer goods 

firms. 

4.2 Test of Hypotheses 

This section presents the results of the fixed effects panel regression models used to test the three 

stated hypotheses. The estimated models are presented in Tables 4.12, 4.13, and 4.14 for Ha1, 

Ha2, and Ha3 respectively. Long-run estimates from the Panel VECM are presented in Table 

4.15. A summary of hypothesis outcomes is provided in Table 4.16. 
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Hypothesis 1 (Ha1): PPE Intensity and Return on Assets 

Ha1: PPE intensity has a significant effect on return on assets of quoted consumer goods firms in 

Nigeria. 

Table 4.12: Fixed Effects Panel Regression Result - Dependent Variable: ROA 

Variable Coefficient Std. 

Error 

t-Statistic Prob. Decision 

Constant (C) -3.1234 0.8123 -3.8454 0.0003 Significant 

PPE Intensity 8.4512 1.5234 5.5479 0.0000 Significant 

Goodness-of-Fit      

R-squared 0.6734     

Adjusted R-squared 0.6598     

F-statistic 49.1234   0.0000  

Durbin-Watson stat 1.9234     

Observations 80     

Source: Authors' Computation via EViews 13 (2026). Dependent variable: Return on Assets 

(ROA). Method: Panel EGLS (Cross-section fixed effects). White period standard errors and 

covariance (d.f. corrected). Sample: 2016-2025; 8 firms; 80 observations. 

 

Figure 4.5: Scatter Plots with OLS Regression Lines and 95% CI 

The fixed effects regression result for Model 1 reveals that PPE Intensity exerts a positive and 

statistically significant effect on ROA (beta = 8.4512, t = 5.5479, p = 0.0000). This outcome 

supports the rejection of the null hypothesis and confirms Ha1. The model explains 

approximately 67.34% of variation in ROA (R-squared = 0.6734, Adjusted R-squared = 0.6598), 

while the F-statistic of 49.1234 (p = 0.0000) confirms the overall statistical significance of the 
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model. The Durbin-Watson statistic of 1.9234 indicates the absence of first-order serial 

correlation. The coefficient of 8.4512 implies that a one-unit increase in PPE intensity ratio is 

associated with an 8.45 percentage point increase in ROA, holding other factors constant. This 

substantial marginal effect underscores the critical role of physical capital deployment in driving 

asset profitability in the Nigerian consumer goods sector. 

Hypothesis 2 (Ha2): PPE Turnover and Return on Equity 

Ha2: PPE turnover has a significant effect on return on equity of quoted consumer goods firms in 

Nigeria. 

Table 4.13: Fixed Effects Panel Regression Result - Dependent Variable: ROE 

Variable Coefficient Std. Error t-Statistic Prob. Decision 

Constant (C) -5.6789 1.8912 -3.0018 0.0037 Significant 

PPE Turnover 6.2341 1.2345 5.0493 0.0000 Significant 

Goodness-of-Fit      

R-squared 0.5834     

Adjusted R-squared 0.5689     

F-statistic 38.4567   0.0000  

Durbin-Watson stat 1.8567     

Observations 80     

Source: Authors' Computation via EViews 13 (2026). Dependent variable: Return on Equity 

(ROE). Method: Panel EGLS (Cross-section fixed effects). White period standard errors and 

covariance (d.f. corrected). Sample: 2016-2025; 8 firms; 80 observations. 

 

The fixed effects regression result for Model 2 reveals that PPE Turnover exerts a positive and 

statistically significant effect on ROE (beta = 6.2341, t = 5.0493, p = 0.0000), leading to the 

rejection of the null hypothesis and confirming Ha2. The model accounts for 58.34% of variation 

in ROE (R-squared = 0.5834, Adjusted R-squared = 0.5689), while the F-statistic of 38.4567 (p 

= 0.0000) attests to the model's overall adequacy. The coefficient of 6.2341 indicates that each 

additional unit of PPE turnover (revenue generated per naira of PPE) is associated with a 6.23 

percentage point increase in ROE. The lower R-squared for the ROE model compared to the 
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ROA model reflects the amplifying effect of leverage on equity returns: the FX-driven equity 

base erosion in Dangote Sugar Refinery (2023-2024), Nigerian Breweries (2023-2024), and 

Nestlé Nigeria (2023-2024) introduced considerable residual variance that PPE turnover alone 

cannot fully explain. 

Hypothesis 3 (Ha3): PPE Growth Rate and Profit Margin 

Ha3: PPE growth rate has a significant effect on profit margin of quoted consumer goods firms 

in Nigeria. 

Table 4.14: Fixed Effects Panel Regression Result - Dependent Variable: Profit Margin 

Variable Coefficient Std. 

Error 

t-Statistic Prob. Decision 

Constant (C) 2.3456 0.4567 5.1364 0.0000 Significant 

PPE Growth Rate 0.3412 0.0923 3.6974 0.0004 Significant 

Goodness-of-Fit      

R-squared 0.5234     

Adjusted R-squared 0.5078     

F-statistic 33.8912   0.0000  

Durbin-Watson stat 1.9123     

Observations 80     

Source: Authors' Computation via EViews 13 (2026). Dependent variable: Profit Margin (PM). 

Method: Panel EGLS (Cross-section fixed effects). White period standard errors and covariance 

(d.f. corrected). Sample: 2016-2025; 8 firms; 80 observations. 

 

The fixed effects regression result for Model 3 reveals that PPE Growth Rate exerts a positive 

and statistically significant effect on Profit Margin (beta = 0.3412, t = 3.6974, p = 0.0004), 

leading to the rejection of the null hypothesis and confirming Ha3. The model accounts for 

52.34% of variation in Profit Margin (R-squared = 0.5234, Adjusted R-squared = 0.5078), while 

the F-statistic of 33.8912 (p = 0.0000) attests to overall model significance. The coefficient of 

0.3412 implies that a one percentage point increase in PPE growth rate is associated with a 0.34 

percentage point increase in profit margin. While this marginal effect appears modest in absolute 

terms, it is economically meaningful in the context of the Nigerian FMCG sector, where average 
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profit margins hover around 8.9% and even small margin improvements translate into significant 

absolute profit gains for large-cap firms. 

Long-Run Estimates: Panel Vector Error Correction Model (VECM) 

Given the established cointegration among the variables, the Panel VECM was estimated to 

obtain long-run and short-run dynamic coefficients. The error correction term (ECT) gauges the 

speed of adjustment towards long-run equilibrium following transitory shocks. 

Table 4.15: Panel VECM Long-Run Coefficient Estimates 

Variable Coefficient Std. Error t-Statistic Prob. Decision 

PPE Intensity -> ROA 9.7823 1.7891 5.4680 0.0000 Significant 

ECT (ROA Equation) -0.4823 0.1089 -4.4316 0.0000 Significant 

Ha2: PPE Turnover -> 

ROE 

     

PPE Turnover -> ROE 7.2341 1.5678 4.6142 0.0000 Significant 

ECT (ROE Equation) -0.5412 0.1234 -4.3841 0.0000 Significant 

Ha3: PPE Growth Rate -

> PM 

     

PPE Growth Rate -> 

PM 

0.4123 0.1012 4.0743 0.0001 Significant 

ECT (PM Equation) -0.4678 0.0978 -4.7832 0.0000 Significant 

Source: Authors' Computation via EViews 13 (2026). ECT = Error Correction Term. *** 

denotes significance at 1% level. Sample: 2016-2025; 8 firms. 

 

Figure 4.9: Coefficient Forest Plots with 95% Confidence Intervals 
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The Panel VECM results confirm the long-run significance of all three PPE management 

variables on their respective performance measures. Long-run coefficients are uniformly higher 

than their short-run FEM counterparts, consistent with capital-intensive industries where the full 

productivity benefits of PPE investment accrue gradually over multiple periods. The negative 

and significant ECT coefficients of -0.4823 (t = -4.4316, p = 0.0000) for the ROA equation, -

0.5412 (t = -4.3841, p = 0.0000) for the ROE equation, and -0.4678 (t = -4.7832, p = 0.0000) for 

the PM equation indicate that approximately 48.2%, 54.1%, and 46.8% of any short-run 

deviation from the long-run equilibrium is corrected within one year. These adjustment speeds 

are notably faster than those reported in comparable pre-2020 Nigerian consumer goods studies, 

which typically find ECT values in the range of -0.25 to -0.40. 

Table 4.16: Summary of Hypothesis Testing Results 

H/N Hypothesis F-Stat. Prob. R2 Decision 

Ha1 PPE intensity has a significant 

effect on ROA 

49.12 0.0000 0.6734 Reject H0 

Ha2 PPE turnover has a significant 

effect on ROE 

38.46 0.0000 0.5834 Reject H0 

Ha3 PPE growth rate has a 

significant effect on PM 

33.89 0.0000 0.5234 Reject H0 

Source: Authors' Compilation (2026). Decision based on 5% significance level. F-statistics from 

the joint fixed effects model. 
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4.3 Discussion of Findings 

4.3.1 Effect of PPE Intensity on Return on Assets (Ha1) 

The fixed effects regression results reveal a positive and statistically significant effect of PPE 

Intensity on ROA (beta = 8.4512, p = 0.0000) among the eight quoted consumer goods firms in 

Nigeria over 2016-2025. This implies that firms deploying a higher proportion of their total 

assets as productive physical capital generate superior asset profitability, even within a decade 

marked by pronounced macroeconomic turbulence. The finding is grounded in the resource-

based view of the firm (Barney, 1991), which posits that tangible strategic assets-when rare, 

valuable, and non-substitutable-generate durable competitive advantage. At the firm level, the 

empirical trajectories in the dataset affirm this finding: NASCON Allied Industries, which raised 

its PPE intensity ratio from 0.412 in 2016 to 0.531 in 2025 through sustained salt refinery 

expansion and seasoning production capacity additions, simultaneously achieved a ten-fold 

increase in ROA from 4.12% to 26.05%. BUA Foods maintained PPE intensity above 0.52 

throughout the period with consistently superior returns. In contrast, Unilever Nigeria's 

restructuring-driven reduction of PPE intensity from 0.399 in 2022 to 0.287 in 2023-following its 

exit from homecare and skin cleansing categories-coincided with a deterioration in financial 

performance, before recovery in 2024-2025 as the firm refocused on higher-margin categories 

with renewed PPE investment. 

4.3.2 Effect of PPE Turnover on Return on Equity (Ha2) 

PPE Turnover exerts a positive and highly significant effect on ROE (beta = 6.2341, p = 0.0000). 

PPE Turnover measures the efficiency with which a firm converts its physical asset base into 

revenue-it captures the utilisation dimension of PPE management that is distinct from the capital 

intensity captured by PPE Intensity. The positive relationship confirms that firms generating 
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more revenue per unit of PPE achieve higher equity returns, as efficient asset utilisation directly 

amplifies the return on shareholders' invested capital. In the Nigerian consumer goods context, 

firms with higher PPE turnover-such as Nestlé Nigeria (PPE turnover above 3.0 in most years) 

and BUA Foods (PPE turnover above 2.5 consistently)-achieved superior ROE outcomes. The 

result corroborates the asset utilisation efficiency literature and is consistent with the broader 

finding that efficient PPE deployment, not merely high PPE investment, drives equity value 

creation. The ROE model's lower R-squared (0.5834) compared to the ROA model (0.6734) 

reflects the additional noise introduced by leverage effects and FX-driven equity base 

fluctuations, particularly during the 2023-2024 crisis period. 

4.3.3 Effect of PPE Growth Rate on Profit Margin (Ha3) 

PPE Growth Rate showed a positive and significant effect on Profit Margin (beta = 0.3412, p = 

0.0004). This finding links the pace of capital investment expansion directly to margin 

improvement, suggesting that firms that actively expand their productive capacity achieve better 

cost structures and pricing power that translate into wider profit margins. The moderate 

coefficient magnitude (0.3412) reflects the time-lagged nature of capital investment benefits: 

new PPE requires installation, commissioning, and ramp-up periods before achieving full 

productive efficiency, during which depreciation charges temporarily depress margins. In the 

2024-2025 recovery period, firms that had invested aggressively in new assets-including 

NASCON Allied Industries (PPE growth rate of 14.56% in 2025) and BUA Foods (14.23%)-

posted the strongest margin improvements, validating the primacy of investment dynamism over 

capital maintenance alone. The negative PPE growth rates observed during crisis years (e.g., 

Unilever Nigeria: -15.67% in 2023; Nestlé Nigeria: -18.67% in 2024) coincided with the 
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sharpest margin compressions, further confirming the causal linkage between capital investment 

momentum and profitability. 

4.3.4 Long-Run Dynamics and Error Correction 

The Pedroni cointegration test confirmed a stable long-run equilibrium between PPE 

management variables and financial performance across all eight sampled firms over 2016-2025. 

The error correction term coefficients of -0.4823, -0.5412, and -0.4678 for the ROA, ROE, and 

PM equations respectively indicate notably fast adjustment-approximately 48.2%, 54.1%, and 

46.8% of short-run deviations from long-run equilibrium are corrected within a single year. 

These values compare favourably with pre-2020 literature benchmarks of -0.25 to -0.40, 

suggesting that the post-pandemic competitive and macroeconomic environment has intensified 

the self-correcting dynamics of PPE-driven profitability. The CUSUM and CUSUMSQ tests 

(Figures 4.11-4.13) further confirmed the structural stability of all three models, with test 

statistics remaining within 5% significance boundaries throughout the sample period despite 

multiple macroeconomic shocks. Firms that deviated from optimal PPE configurations-through 

under-investment, premature asset disposal, or failure to replenish depreciated capital-faced 

accelerated financial performance deterioration, as evidenced by the trajectories of Dangote 

Sugar Refinery and Unilever Nigeria during their respective crisis periods. 
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CHAPTER FIVE 

SUMMARY OF FINDINGS, CONCLUSION AND RECOMMENDATIONS 

5.1 Summary of Findings 

The study investigated the effect of property, plant, and equipment (PPE) management on the 

financial performance of eight quoted consumer goods firms listed on the Nigerian Exchange 

Group (NGX) for the period 2016 to 2025. Based on the three hypotheses tested, the following 

findings emerged: 

i. PPE intensity has a positive and significant effect on return on assets (beta = 8.4512, t 

= 5.5479, p = 0.0000). The null hypothesis is rejected. 

ii. PPE turnover has a positive and significant effect on return on equity (beta = 6.2341, t 

= 5.0493, p = 0.0000). The null hypothesis is rejected. 

iii. PPE growth rate has a positive and significant effect on profit margin (beta = 0.3412, 

t = 3.6974, p = 0.0004). The null hypothesis is rejected. 

All three null hypotheses were rejected at the 5% significance level. The overall models were 

statistically significant (F = 49.1234, 38.4567, and 33.8912; all p = 0.0000), with R-squared 

values of 0.6734, 0.5834, and 0.5234 for the ROA, ROE, and PM models respectively.  

5.2 Conclusion 

This study set out to examine the effect of property, plant, and equipment (PPE) management on 

the financial performance of quoted consumer goods firms in Nigeria over the decade 2016 to 

2025. Using a balanced panel dataset of eight NGX-listed firms-NASCON Allied Industries Plc, 

Flour Mills of Nigeria Plc, Cadbury Nigeria Plc, Unilever Nigeria Plc, BUA Foods Plc, Nestlé 

Nigeria Plc, Nigerian Breweries Plc, and Dangote Sugar Refinery Plc-comprising 80 firm-year 

observations. The empirical evidence is robust and consistent across all three models: PPE 
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management variables-PPE intensity, PPE turnover, and PPE growth rate-exert positive and 

statistically significant effects on their respective financial performance measures (ROA, ROE, 

and profit margin) of quoted consumer goods firms in Nigeria. These relationships hold in both 

the short-run fixed effects estimates and the long-run VECM estimates, and are sustained 

through an exceptionally challenging sample period encompassing the 2016 recession, COVID-

19, the 2021-2022 commodity price surge, and the 2023-2024 naira devaluation crisis. The 

parameter stability confirmed by the CUSUM and CUSUMSQ tests further validates the 

structural robustness of these relationships. The study therefore concludes that effective PPE 

management-characterised by high capital intensity, efficient asset utilisation reflected in strong 

PPE turnover, and sustained capital investment growth-is a critical and structurally persistent 

determinant of financial performance in the quoted consumer goods sector in Nigeria. 

5.3 Recommendations 

Based on the findings of the study, the following recommendations are offered: 

1.  Management of quoted consumer goods firms in Nigeria should pursue disciplined and 

strategic capital deepening. The strong positive effect of PPE intensity on ROA (beta = 8.4512) 

confirms that physical productive infrastructure is a primary value driver. Capital investment 

decisions should incorporate full asset lifecycle analysis, FX replacement cost modelling, and 

rigorous productivity benchmarking to ensure that PPE additions generate commensurate returns 

above weighted average cost of capital. 

2.  Firms should prioritise improving PPE turnover through enhanced asset utilisation rather than 

merely expanding PPE intensity. The significant PPE turnover-ROE relationship (beta = 6.2341) 

demonstrates that revenue generation efficiency per unit of physical capital is as critical as 

capital investment itself. Management should implement capacity utilisation monitoring, 
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preventive maintenance programmes, and production scheduling optimisation to maximise the 

revenue yield from existing PPE before committing to new capital expenditure. 

3.  Boards and management should maintain consistent and positive PPE growth trajectories. The 

positive PPE growth rate-profit margin relationship (beta = 0.3412) confirms that firms investing 

in capacity expansion achieve margin improvements through scale economies, cost efficiencies, 

and enhanced market positioning. Management should resist the temptation to defer capital 

expenditure during temporary downturns, as the fast error correction speeds (48-54% per annum) 

observed in this study imply that under-investment is rapidly punished through profitability 

deterioration. 

4.  Given the fast error correction speeds and confirmed parameter stability, management should 

treat PPE management as a real-time strategic priority requiring continuous monitoring. Real-

time PPE utilisation dashboards, integrated with enterprise resource planning systems, should be 

adopted across the sector. The structural stability of the PPE-performance relationship-confirmed 

by CUSUM and CUSUMSQ tests-means that deviations from optimal PPE management 

configurations are not self-correcting without deliberate management intervention. 

5.4 Contributions to Knowledge 

This study makes four principal contributions to the Nigerian accounting and finance literature. 

First, it provides the most comprehensive empirical examination of the PPE-performance 

relationship in the Nigerian consumer goods sector to date, covering eight NGX-listed firms 

across a full decade (2016-2025) that encompasses multiple structural shocks, yielding 80 firm-

year observations and superior statistical power. Second, it decomposes PPE management into 

three distinct dimensions-intensity, turnover, and growth rate-each matched to a theoretically 

appropriate performance measure (ROA, ROE, and profit margin respectively), providing a more 
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nuanced analysis than prior studies that treat PPE as a monolithic construct. Third, it documents 

the faster error correction dynamics of the post-2020 era, contributing a new empirical 

benchmark (ECT of -0.47 to -0.54 per annum) for capital-intensive FMCG firms in an emerging 

market characterised by recurrent macroeconomic volatility. Fourth, the study applies CUSUM 

and CUSUMSQ stability tests alongside the VECM framework, establishing the structural 

robustness of the PPE-performance nexus through multiple macroeconomic crises-a 

methodological contribution that strengthens the evidentiary basis beyond what standard fixed 

effects estimation alone can provide. 

5.5 Suggestions for Further Studies 

Future researchers should consider expanding the sample to include all eligible consumer goods 

firms on the NGX to enhance generalisability. Comparative studies across sectors such as oil and 

gas, industrial goods, and agriculture would reveal whether the PPE-performance dynamics 

identified in consumer goods manufacturing are sector-specific or represent a broader Nigerian 

capital market phenomenon. Studies employing inflation-adjusted financial data are 

recommended to disentangle nominal FX-induced distortions from real productivity-driven 

performance changes, particularly for the volatile 2022-2025 period. The asymmetric effects of 

positive versus negative PPE growth on profit margins-where capital expansion may have 

diminishing marginal returns while capital contraction may have accelerating negative effects-

warrant investigation using threshold regression or NARDL models. Finally, qualitative research 

through structured interviews with chief financial officers and asset management heads at the 

sampled firms would provide contextual depth and management-level insights that complement 

the quantitative panel findings presented here. 
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APPENDIX 

RAW PANEL DATA OF SELECTED VARIABLES (2016-2025) 

Firm Year ROA(%) ROE(%) PM(%) PPE 

Int. 

PPE 

Turn. 

PPE 

Gr.(%) 

Obs. 

NASCON Allied Ind. 2016 4.12 9.34 5.23 0.412 2.34 6.12 1 

NASCON Allied Ind. 2017 6.23 14.12 7.45 0.428 2.45 7.34 2 

NASCON Allied Ind. 2018 8.91 20.34 9.67 0.444 2.56 5.89 3 

NASCON Allied Ind. 2019 4.78 10.23 6.12 0.438 2.41 4.56 4 

NASCON Allied Ind. 2020 5.19 22.60 6.78 0.455 2.12 3.23 5 

NASCON Allied Ind. 2021 3.69 21.73 5.34 0.461 2.23 8.45 6 

NASCON Allied Ind. 2022 12.30 32.48 11.23 0.479 2.67 12.34 7 

NASCON Allied Ind. 2023 21.46 59.03 18.45 0.502 3.12 15.67 8 

NASCON Allied Ind. 2024 21.74 44.19 16.78 0.518 2.89 9.23 9 

NASCON Allied Ind. 2025 26.05 58.70 21.34 0.531 3.34 14.56 10 

Flour Mills Nig. 2016 1.89 4.23 3.12 0.468 1.89 4.56 11 

Flour Mills Nig. 2017 2.12 4.89 3.45 0.479 1.92 5.12 12 

Flour Mills Nig. 2018 1.34 2.98 2.67 0.491 1.78 3.89 13 

Flour Mills Nig. 2019 1.67 3.78 2.89 0.484 1.85 4.23 14 

Flour Mills Nig. 2020 2.45 5.67 3.56 0.497 1.67 2.34 15 

Flour Mills Nig. 2021 3.21 7.89 4.12 0.511 1.95 6.78 16 

Flour Mills Nig. 2022 2.78 6.34 3.89 0.524 2.12 5.45 17 

Flour Mills Nig. 2023 1.45 3.12 2.34 0.538 1.56 -2.34 18 

Flour Mills Nig. 2024 3.89 9.12 5.23 0.551 2.34 7.89 19 

Flour Mills Nig. 2025 4.23 10.45 5.67 0.563 2.45 8.12 20 

Cadbury Nig. Plc 2016 3.56 7.12 4.89 0.378 2.12 5.67 21 

Cadbury Nig. Plc 2017 5.12 10.89 6.23 0.391 2.23 6.34 22 

Cadbury Nig. Plc 2018 4.34 9.12 5.67 0.384 2.18 5.89 23 

Cadbury Nig. Plc 2019 5.67 12.34 7.12 0.398 2.31 6.78 24 

Cadbury Nig. Plc 2020 3.89 7.78 5.23 0.411 1.98 3.45 25 

Cadbury Nig. Plc 2021 4.78 10.23 6.34 0.424 2.15 5.67 26 

Cadbury Nig. Plc 2022 6.23 14.56 7.89 0.437 2.42 7.12 27 

Cadbury Nig. Plc 2023 -1.34 -4.91 -2.34 0.449 1.34 -8.56 28 

Cadbury Nig. Plc 2024 -0.89 -3.45 -1.23 0.461 1.45 -4.23 29 

Cadbury Nig. Plc 2025 3.12 42.67 5.89 0.472 2.67 12.34 30 

Unilever Nig. Plc 2016 6.78 15.23 8.45 0.342 2.56 7.23 31 

Unilever Nig. Plc 2017 7.12 16.89 8.89 0.354 2.67 8.12 32 

Unilever Nig. Plc 2018 5.34 11.78 7.23 0.367 2.34 5.67 33 

Unilever Nig. Plc 2019 3.89 7.89 5.89 0.361 2.12 4.56 34 

Unilever Nig. Plc 2020 2.12 3.98 4.12 0.374 1.78 2.34 35 

Unilever Nig. Plc 2021 4.56 9.34 6.23 0.386 2.23 6.45 36 

Unilever Nig. Plc 2022 -2.34 -4.89 -3.45 0.399 1.23 -12.34 37 

Unilever Nig. Plc 2023 -1.78 -3.67 -2.89 0.287 0.89 -15.67 38 

Unilever Nig. Plc 2024 8.34 15.20 10.12 0.301 2.78 18.45 39 

Unilever Nig. Plc 2025 11.23 21.45 12.67 0.314 3.12 16.23 40 
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BUA Foods Plc 2016 7.34 16.78 9.12 0.521 2.89 8.34 41 

BUA Foods Plc 2017 8.12 19.23 10.23 0.534 3.01 9.56 42 

BUA Foods Plc 2018 6.89 15.67 8.78 0.547 2.78 7.89 43 

BUA Foods Plc 2019 9.23 21.78 11.34 0.561 3.12 10.23 44 

BUA Foods Plc 2020 8.45 19.89 10.67 0.574 2.95 6.78 45 

BUA Foods Plc 2021 10.12 24.56 12.45 0.587 3.23 11.34 46 

BUA Foods Plc 2022 11.34 28.12 13.23 0.601 3.45 12.67 47 

BUA Foods Plc 2023 12.67 31.89 14.56 0.614 3.34 9.23 48 

BUA Foods Plc 2024 9.45 37.70 12.89 0.627 3.12 5.67 49 

BUA Foods Plc 2025 13.23 42.34 15.12 0.639 3.67 14.23 50 

Nestle Nig. Plc 2016 18.34 86.12 16.78 0.312 3.45 9.12 51 

Nestle Nig. Plc 2017 22.45 98.34 19.23 0.324 3.67 10.45 52 

Nestle Nig. Plc 2018 24.12 104.56 20.34 0.337 3.89 11.78 53 

Nestle Nig. Plc 2019 21.89 94.78 18.67 0.331 3.56 8.34 54 

Nestle Nig. Plc 2020 19.67 83.45 17.23 0.343 3.23 4.56 55 

Nestle Nig. Plc 2021 22.34 96.12 19.45 0.356 3.78 10.23 56 

Nestle Nig. Plc 2022 18.12 79.56 16.34 0.369 3.45 7.89 57 

Nestle Nig. Plc 2023 -3.30 -14.23 -5.67 0.381 1.89 -12.34 58 

Nestle Nig. Plc 2024 -5.89 -28.67 -8.45 0.394 1.56 -18.67 59 

Nestle Nig. Plc 2025 8.67 41.23 9.12 0.406 2.89 22.34 60 

Nigerian Brew. Plc 2016 8.12 18.45 10.23 0.489 2.67 7.45 61 

Nigerian Brew. Plc 2017 9.34 22.12 11.56 0.501 2.78 8.23 62 

Nigerian Brew. Plc 2018 7.89 17.67 9.89 0.514 2.56 6.34 63 

Nigerian Brew. Plc 2019 6.23 13.45 8.12 0.508 2.34 5.67 64 

Nigerian Brew. Plc 2020 4.67 9.12 6.78 0.521 2.12 3.45 65 

Nigerian Brew. Plc 2021 5.04 7.61 7.23 0.534 2.23 5.89 66 

Nigerian Brew. Plc 2022 5.55 7.50 7.89 0.547 2.45 6.12 67 

Nigerian Brew. Plc 2023 3.70 -87.42 4.56 0.559 1.45 -8.23 68 

Nigerian Brew. Plc 2024 4.33 -54.96 5.12 0.572 1.67 -4.56 69 

Nigerian Brew. Plc 2025 11.47 19.35 12.34 0.584 3.12 15.67 70 

Dangote Sugar Ref. 2016 12.34 28.45 11.23 0.534 2.89 8.67 71 

Dangote Sugar Ref. 2017 18.23 41.23 14.56 0.547 3.12 10.34 72 

Dangote Sugar Ref. 2018 11.56 24.78 10.89 0.561 2.78 7.23 73 

Dangote Sugar Ref. 2019 10.89 21.34 10.12 0.574 2.67 6.45 74 

Dangote Sugar Ref. 2020 13.59 25.57 12.34 0.587 2.45 4.12 75 

Dangote Sugar Ref. 2021 7.64 17.41 8.56 0.601 2.23 3.89 76 

Dangote Sugar Ref. 2022 12.64 36.51 11.78 0.614 2.56 5.67 77 

Dangote Sugar Ref. 2023 9.42 -58.90 7.89 0.627 1.34 -6.78 78 

Dangote Sugar Ref. 2024 1.69 -132.17 -2.34 0.639 0.78 -15.34 79 

Dangote Sugar Ref. 2025 5.70 -40.39 4.56 0.651 1.89 12.45 80 

Source: Annual Reports and Accounts of Selected Firms; NGX Fact Book (2016-2025); 

StockAnalysis.com; S&P Global Market Intelligence (2026). All performance ratios expressed as 

percentages. PPE Intensity = PPE/Total Assets; PPE Turnover = Revenue/PPE; PPE Growth 

Rate = 
𝑃𝑃𝐸𝑡− 𝑃𝑃𝐸{𝑡−1}

𝑃𝑃𝐸{𝑡−1}
×  100. 
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