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Abstract: Purpose: This paper investigates how inventory management metrics 
impact the profitability of manufacturing firms in Nigeria, focusing on inventory 
turnover (ITO), inventory conversion period (ICP), and inventory-to-assets ratio 
(IUR). It addresses a critical gap in understanding how logistics performance 
influences financial outcomes in emerging economies.

Design/methodology/approach: Using a correlational panel research design, it 
analyzes financial data of 15 manufacturing firms quoted on the Nigerian Exchange 
Group between years 2013 and 2023. Panel least squares regression was employed 
to assess the effects of inventory metrics on return on equity (ROE) and return on 
assets (ROA) with firm size included as a control variable.

Findings: Results reveal that higher ITO significantly enhances both ROA and 
ROE, while extended inventory conversion periods negatively affect ROA. The 
inventory-to-assets ratio shows no significant impact on profitability. Firm size 
positively influences ROA but has a negative effect on ROE.
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Practical implications: The findings underscore the importance of agile inventory 
systems, reduced cycle times, and efficient capital allocation in improving 
profitability. For policymakers, the study highlights the need for infrastructure 
development and regulatory support to promote lean logistics practices across the 
Nigerian manufacturing sector.
Originality/value: This research offers one of the few longitudinal, multi-sectoral 
analyses of inventory–profitability dynamics in sub-Saharan Africa. It validates 
the applicability of industrial engineering models such as Lean Six Sigma, EOQ, 
and SCOR in resource-constrained environments, contributing to both academic 
discourse and managerial decision-making.
Keywords: Inventory Management; Logistics Performance; Profitability; 
Manufacturing Companies; Emerging Economies

1.	 INTRODUCTION

1.1.	 Context

Inventory control is a fundamental aspect in industrial engineering and 
logistics performance, which determines the operational efficiency and 
financial results (Christopher, 2016). For producing companies, inventory is a 
significant amount on the balance sheet and is tied directly to the continuation 
of production, levels of customer satisfaction, and competitiveness. In today’s 
global dispersed supply chains, characterized by demand volatility and 
uncertainty, an organization’s ability to achieve agility and balance inventory 
has become the crucial competitive weapon.

Lean Six Sigma, EOQ, and SCOR, the industrial engineering models 
focus on waste elimination, cost reduction and cycle time minimization. 
inventory turnover (ITO), inventory conversion period (ICP), and inventory-
to-assets ratio (IUR) have accordingly emerged as critical key performance 
indicators (George, 2002; Womack & Jones, 1996; Bolstorff & Rosenbaum, 
2007; Harris, 1913). Efficient inventory management practices are theoretically 
linked to higher profitability through reduced holding costs, improved cash 
flow, and better asset utilization.

1.2.	 Research Gap

Although these theoretical linkages are well established, empirical validation 
remains uneven, particularly in emerging economies. In developed markets, 
studies consistently report that inventory turnover and shorter conversion 
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cycles improve profitability. However, in sub-Saharan Africa, and Nigeria 
specifically, structural constraints (such as unreliable infrastructure, fluctuating 
foreign exchange rates, and limited access to working capital) may alter the 
strength or direction of these relationships.

Furthermore, existing research often addresses working capital 
management broadly, without isolating inventory-specific effects. Studies that 
focus directly on inventory are usually limited to short periods or single sectors, 
restricting generalizability. Very few adopt longitudinal approaches that capture 
changes across time and industries. This fragmentation leaves unanswered 
questions about how inventory metrics interact with profitability in contexts 
marked by volatility and institutional inefficiencies.

1.3.	 Objectives

This research aims to close this gap by investigating the impact of inventory 
management practices on profitability in Nigerian manufacturing companies 
listed on the Nigerian Exchange Group (NGX) between 2013 and 2023. 
Specifically, the study pursues three objectives: to assess whether inventory 
turnover (ITO) significantly enhances return on assets (ROA) and return 
on equity (ROE); to examine the effect of inventory conversion period on 
asset and equity-based profitability; and to evaluate whether the IUR reflects 
efficient capital allocation or excessive stockholding.

Company size is introduced as a control variable to explore whether scale 
economies produce differential effects on ROA and ROE. By applying an ex-
post facto research design and panel least squares regression, the study analyzes 
both cross-sectional and longitudinal variations, ensuring robustness of results.

1.4.	 Contributions

This research contributes to industrial engineering, logistics, and management 
literature in four ways:

•	 Theoretical contribution: It extends established frameworks such as 
Lean Six Sigma, EOQ, and SCOR by testing their applicability in 
the context of an emerging economy, thereby broadening their global 
relevance.

•	 Empirical contribution: It provides one of the few longitudinal, 
multi-sectoral studies of inventory management in Nigeria, capturing 
both industry-specific and firm-level dynamics.
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•	 Managerial contribution: It offers actionable insights for operations 
managers, emphasizing the importance of agile inventory systems, 
shorter cycle times, and optimized capital allocation in improving 
profitability under resource constraints.

•	 Policy contribution: It highlights the role of infrastructure 
development and regulatory incentives in promoting lean inventory 
practices, reinforcing the link between logistics efficiency and national 
competitiveness.

1.5.	 Significance of the Study

By linking inventory efficiency directly to profitability, this study demonstrates 
how logistics performance metrics can be translated into financial outcomes. 
This dual focus is especially important in Nigeria, where manufacturing plays a 
central role in industrial development but is hindered by systemic inefficiencies. 
Strengthening inventory practices is therefore not only a firm-level priority but 
also a national economic imperative.

In summary, this study advances academic understanding of inventory–
profitability dynamics while providing practical guidance for managers and 
policymakers. It contributes to the ongoing discourse in industrial engineering 
and logistics management by offering robust, context-sensitive evidence from 
an emerging economy.

2.	 LITERATURE REVIEW

2.1.	 Logistics Performance and Strategic Relevance

Logistics performance has become a critical determinant of competitiveness in 
global supply chains. Beyond cost minimization, logistics is now recognized 
as a value-adding function that drives responsiveness, resilience, and customer 
satisfaction (Christopher & Peck, 2004; Wieland, 2021). For manufacturing 
companies, inventory-related indicators (such as ITO, ICP, and IUR) serve 
as vital key performance indicators (KPIs) linking operational efficiency with 
financial outcomes. Empirical studies across developed economies generally 
support the view that efficient inventory systems improve profitability by 
reducing holding costs and improving liquidity (Koumanakos, 2008; Deloof, 
2003). However, evidence remains less consistent in emerging markets, where 
institutional and infrastructural weaknesses complicate logistics flows.
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2.2.	 Logistics 4.0 and Digital Transformation

Recent advances in Logistics 4.0 have introduced smart technologies such as IoT, 
cyber-physical systems, and predictive analytics into supply chain operations 
(Ivanov, Dolgui & Sokolov, 2019; Helo & Thai, 2024). These technologies 
enhance visibility, traceability, and responsiveness (Ivanov, Dolgui & Sokolov 
2019; Helo & Thai, 2024). Studies confirm that companies adopting digital 
logistics practices achieve shorter cycle times and improved customer service. 
Nonetheless, the penetration of Logistics 4.0 remains uneven across emerging 
economies, where infrastructure and capital constraints limit widespread 
adoption. This raises questions about how digital readiness moderates the 
relationship between inventory efficiency and profitability in less developed 
contexts.

2.3.	 Sustainability and Green Logistics

Sustainability considerations increasingly shape logistics strategies (Sarkis, Zhu 
& Lai, 2010; Lisa, Tate & Saunders, 2022), with particular emphasis on Scope 
3 emissions from outsourced transport and distribution (Lisa, Tate & Saunders, 
2022). Companies are under pressure to integrate carbon-efficient practices and 
green logistics into their operations, not only for compliance but also to build 
reputational capital (Sarkis, Zhu & Lai, 2010). While sustainability is widely 
studied in advanced economies, its integration into inventory management 
frameworks in Africa remains underexplored. This omission is significant 
because inefficient inventory systems often increase waste, emissions, and 
energy consumption, with direct cost and environmental implications.

2.4.	 Supplier Integration and Coordination

Supplier integration is widely recognized as a driver of logistics efficiency 
(Cao & Zhang, 2011; Margherita et al., 2022). Practices such as collaborative 
planning, shared visibility systems, and synchronized replenishment reduce 
lead times and mitigate stockouts (Cao & Zhang, 2011; Margherita, De Marco, 
Rangone & Strebel, 2022). Strong supplier relationships also improve delivery 
reliability and inventory alignment. However, in fragmented supply bases such 
as Nigeria’s, supplier integration is constrained by weak relational governance 
and infrastructural challenges. This limits companies’ ability to fully exploit 
supplier coordination as a lever for profitability.
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2.5.	 Theoretical Perspectives

Inventory performance is commonly interpreted through industrial engineering 
frameworks. Lean Six Sigma highlights waste reduction and process efficiency, 
linking high ITO to improved asset and equity returns. The SCOR framework 
emphasizes cycle time optimization, making ICP a critical measure of delivery 
responsiveness. The EOQ model explains capital allocation trade-offs, where 
optimal inventory balances holding and ordering costs. Despite their global 
application, these models have rarely been tested in African manufacturing 
settings, where systemic inefficiencies may distort theoretical predictions.

2.6.	 Research Gaps

Three key gaps emerge from the literature. First, most studies focus on 
aggregate working capital management, with limited attention to inventory-
specific metrics (Raheman & Nasr, 2007; Oladipupo & Okafor, 2013; Asuzu, 
Nwankwo & Eze, 2019). Second, evidence from emerging economies is 
sparse and often restricted to short timeframes or single industries, limiting 
generalizability (Asuzu, Nwankwo & Eze, 2019). Third, the interaction of 
digitalization, sustainability, and supplier integration with inventory efficiency 
remains poorly understood in contexts with infrastructural and institutional 
constraints. Addressing these gaps requires longitudinal, multi-sectoral studies 
that capture both operational and financial implications of inventory practices.

Figure 1: Conceptual Framework: Inventory Metrics, Moderators, and  
Financial Performance

Figure 1 illustrates the hypothesized relationships between inventory 
management practices and firm profitability. Inventory metrics (ITO, ICP, and 
IUR) influence operational efficiency, reflected in agility, cycle time reduction, 
and lean systems. Operational efficiency, in turn, drives financial performance 
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measured by ROA and ROE. Two moderating factors are included: firm size, 
which may enhance or constrain efficiency due to scale economies and capital 
intensity; and policy context, which shapes inventory performance through 
infrastructure quality and regulatory support. Solid arrows denote direct 
effects, while dotted arrows represent moderating influences. This framework 
integrates industrial engineering perspectives (Lean Six Sigma, EOQ, and 
SCOR models) with financial outcomes, providing a basis for empirical testing 
in the context of emerging economies. As shown in Figure 1, ITO is expected 
to positively influence both ROA and ROE.

2.7.	 Theoretical Framework

This study is grounded in foundational models of industrial engineering 
and logistics management, offering a multidimensional lens through which 
inventory performance can be evaluated. The selected inventory metrics (ITO, 
ICP, and IUR) are interpreted through the principles of Lean Six Sigma, the 
Economic Order Quantity (EOQ) model, and the Supply Chain Operations 
Reference (SCOR) framework. These models collectively inform the operational 
and financial implications of inventory practices in manufacturing systems.

2.8.	 ITO and Lean Six Sigma

ITO, defined as the ratio of cost of goods sold to average inventory, serves as 
a proxy for inventory velocity and operational agility. Within the Lean Six 
Sigma paradigm (George, 2002; Womack & Jones, 1996), high turnover 
reflects streamlined processes, reduced waste, and enhanced responsiveness—
core attributes of lean manufacturing systems.

Lean principles emphasize the minimization of non-value-adding 
activities, with inventory viewed as a potential source of inefficiency if not 
properly managed. Six Sigma complements this by promoting process stability 
and quality control, both of which are supported by frequent inventory 
movement. High ITO is therefore indicative of optimized throughput and 
reduced holding costs, contributing to improved ROA and ROE.

2.9.	 Inventory Conversion Period and the SCOR Framework

The ICP, calculated as 365 divided by ITO, captures the average duration 
required to transform inventory into revenue. This metric aligns with the 
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SCOR framework (Supply Chain Council, 2012; Bolstorff & Rosenbaum, 
2007), which evaluates supply chain performance across five core processes: 
Plan, Make, Source, Deliver, and Return.

ICP is most closely associated with the "Deliver" dimension, reflecting 
the efficiency of order fulfillment and distribution activities. A shorter ICP 
suggests agile logistics operations and faster cycle times, while extended periods 
may indicate bottlenecks in sourcing, production, or delivery. In the context of 
SCOR metrics, ICP parallels the "Order Fulfillment Cycle Time," serving as 
a key indicator of supply chain responsiveness and customer service capability.

2.10. Inventory-to-Assets Ratio (IUR) and the EOQ Model

The IUR, defined as inventory divided by total assets, measures the proportion 
of capital allocated to inventory holdings. This metric is conceptually linked 
to the EOQ model, which seeks to balance ordering and holding costs to 
determine optimal inventory levels (Harris, 1913; Nahmias & Cheng, 2009).

A high IUR may signal overstocking and inefficient capital utilization, 
while a lean ratio suggests alignment with EOQ principles and prudent asset 
management. In industrial engineering, the EOQ model provides a quantitative 
basis for inventory control, ensuring that companies maintain sufficient stock 
to meet demand without incurring excessive carrying costs. IUR thus serves 
as a diagnostic tool for evaluating inventory investment strategies and their 
impact on financial performance.

2.11. Integrative Perspective

By triangulating these models, the study offers a comprehensive framework for 
understanding inventory efficiency in manufacturing companies.

Table 1: Inventory Metrics and Industrial Engineering Models

Inventory 
Metric Industrial Model Operational Focus Strategic Implication

ITO Lean Six Sigma Flow efficiency, 
waste control Higher ROA and ROE

ICP SCOR Cycle time, delivery 
speed Enhanced responsiveness

IUR EOQ Capital allocation, 
cost balance Improved asset utilization
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This integrative approach reinforces the study’s relevance to logistics 
optimization and financial strategy, particularly in emerging economies where 
inventory decisions are constrained by infrastructural and capital limitations. 
By embedding inventory metrics within established theoretical models, the 
research contributes to both academic discourse and practical decision-making 
in industrial systems management.

3.	 METHODOLOGY

3.1.	 Research design

This study adopts an Ex Post Facto panel research design, suitable for analyzing 
historical financial data without manipulating variables. This approach 
aligns with industrial engineering and logistics research that often relies on 
retrospective performance metrics to evaluate operational efficiency. The design 
enables the examination of inventory management practices and their influence 
on profitability across time and companies, reflecting real-world conditions in 
Nigerian manufacturing.

3.2.	 Population and Sampling

The population comprises manufacturing companies listed on the NGX as of 
December 31, 2023. These companies span key industrial sectors (Consumer 
Goods, Industrial Goods, and Pharmaceuticals) which are central to Nigeria’s 
supply chain and industrial development.

Thus, the study base on panel data from 15 manufacturing companies 
listed on the NGX between 2013 and 2023. Companies were purposively 
selected based on three criteria: continuous listing over the study period; 
availability of audited financial statements; and complete data on inventory 
and profitability variables. The sample covers consumer goods, industrial 
goods, and pharmaceutical companies, which together represent over 50% of 
the NGX manufacturing sector. Secondary data were extracted from annual 
reports, balance sheets, and income statements.

This sampling ensures data integrity and relevance, particularly for logistics 
and operations-focused analysis. The final sample includes 15 companies, 
representing over 50% of the manufacturing sector on the NGX, thereby 
enhancing generalizability within the industrial context.
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3.3.	 Hypotheses Development

3.3.1. Inventory Turnover and Profitability

ITO measures the velocity at which inventory is converted into sales. From 
the Lean Six Sigma perspective, high turnover reflects reduced waste, lower 
holding costs, and improved responsiveness. Prior studies suggest a positive 
relationship between ITO and profitability (Koumanakos, 2008; Deloof, 
2003; Uyar, 2009). In emerging economies, efficient turnover is particularly 
critical due to capital constraints and high carrying costs.

H1a: Inventory turnover (ITO) positively affects return on assets (ROA).
H1b: Inventory turnover (ITO) positively affects return on equity (ROE).

3.3.2. Inventory Conversion Period and Profitability

The ICP captures the average time required to transform inventory into 
revenue. Within the SCOR framework, shorter cycle times enhance supply 
chain responsiveness, while longer cycles increase costs and risk of obsolescence. 
Prior research indicates a negative association between extended conversion 
periods and profitability (Raheman & Nasr, 2007).

3.3.3. Inventory-to-Assets Ratio and Profitability

The IUR reflects the proportion of total assets allocated to inventory. In the 
EOQ model, excessive inventory signals inefficient capital use, while lean ratios 
indicate optimal allocation. Empirical evidence remains mixed, with some 
studies reporting negative effects of high IUR on profitability (Uyar, 2009), 
while others find insignificant results.

H3a: Inventory-to-assets ratio negatively affects return on assets (ROA).

H3b: Inventory-to-assets ratio negatively affects return on equity (ROE).

3.3.4. Firm Size as a Moderator

Firm size influences logistics performance through economies of scale and 
capital intensity. Larger companies may benefit from advanced systems and 
bargaining power, but may also suffer bureaucratic inefficiencies that weaken 
equity returns (Christopher, 2016).

H4a: Firm size positively moderates the relationship between inventory 
turnover (ITO) and return on assets (ROA).
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H4b: Firm size negatively moderates the relationship between inventory 
turnover (ITO) and return on equity (ROE).

3.3.5. Policy Context as a Moderator

The policy environment (comprising infrastructure quality, regulatory 
frameworks, and government incentives) shapes logistics performance in 
emerging economies. Supportive policies can strengthen the positive impact 
of efficient inventory practices, while weak infrastructure may erode potential 
gains (Lisa, Tate & Saunders, 2022).

H5: Policy context positively moderates the relationship between inventory 
efficiency and financial performance.

3.4.	 Data Collection

Data were sourced from secondary financial reports; specifically, from audited 
annual statements (2013–2023), which include income statements and balance 
sheets. The key variables extracted include ITO, ICP, IUR, return on assets 
(ROA), return on equity (ROE), and firm size (log of total assets).

This desk-based approach is consistent with logistics and industrial 
performance studies, where archival data provide robust insights into 
operational efficiency and financial outcomes.

Variable Operationalization

Keyword Rationale

Inventory Management Core theme; widely indexed in logistics and operations 
journals

Manufacturing Firms Anchors the industrial context; improves sector-specific 
discoverability

Inventory Turnover Key variable; relevant to lean operations and supply chain 
velocity

Inventory Conversion Period Highlights cycle time and throughput efficiency

Inventory-to-Assets Ratio Reflects capital utilization; ties to financial performance 
metrics

Return on Assets (ROA) Standard profitability metric; indexed in finance and 
operations literature

Return on Equity (ROE) Captures shareholder value; relevant for financial 
performance studies

Panel Data Regression Methodological keyword; improves discoverability for 
empirical studies
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Keyword Rationale

Logistics Performance Broadens relevance to supply chain and operational 
efficiency research

Emerging Economies Geographic and economic context; enhances regional 
indexing

Nigerian Manufacturing 
Sector

Specific context; useful for regional and policy-focused 
indexing

Operational Efficiency Cross-cutting theme in industrial engineering and logistics
Supply Chain Optimization Expands reach to SCM-focused journals and readers

Firm Size Effects Captures control variable; relevant to organizational 
performance studies

Industrial Engineering Disciplinary anchor; aligns with journal scope

3.6.	 Variables

Dependent variables: Profitability was measured using return on assets (ROA 
= net income ÷ total assets) and return on equity (ROE = net income ÷ 
shareholders’ equity).

Independent variables

	 Inventory Turnover (ITO) = Cost of Goods Sold ÷ Average Inventory	 (1)

	 Inventory Conversion Period (ICP) = 365 ÷ ITO.	 (2)

	 Inventory-to-assets ratio (IUR) = inventory ÷ total assets.	 (3)
Control variable: Firm size, measured as the natural logarithm of total 

assets (LTA).
Moderating variables: Policy context (infrastructure quality, regulatory 

environment) and firm size were considered as moderators at the conceptual 
framework level, though empirical testing was constrained by data availability.

3.7.	 Model Specification

Two panel regression models were specified to examine the effects of inventory 
metrics on profitability:

Model 1 
	 ROAit = β0 + β1 ITOit + β2ICPit + β3IURit + β4FSIZEit + μi + ϵit	 (4)

Model 2
	 ROEit = β0 + β1ITOit + β2ICPit + β3IURit + β4FSIZEit + μi + ϵit 	 (5)
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Where i represents companies, t denotes time, μi captures firm-specific effects, 
and ϵit is the idiosyncratic error term

3.8.	 Estimation Strategy

The analysis employed panel least squares (PLS) regression, consistent with 
studies on logistics and industrial performance where both cross-sectional and 
temporal variations are relevant. PLS retains both within- and between-firm 
variation, unlike fixed effects models which eliminate time-invariant variables. 
The Hausman test was conducted to determine estimator suitability; results 
supported the use of PLS over fixed effects and random effects. Robust standard 
errors were applied to address heteroskedasticity.

Diagnostic checks included descriptive statistics to summarize variable 
distributions (Table 1), unit root tests (LLC, IPS, and ADF–Fisher) to ensure 
stationarity, Pearson correlation analysis to test for multicollinearity, and 
Durbin–Watson statistics to assess autocorrelation. This estimation strategy 
provides reliable inference on the relationship between inventory practices 
and firm profitability, while accounting for firm-level heterogeneity and 
longitudinal variation.

4.	 DATA ANALYSIS

The study employs a panel regression model using both descriptive and 
inferential statistics. This method is appropriate for longitudinal industrial 
data, allowing for trend analysis across companies and years, control for firm-
specific heterogeneity, and evaluation of causal relationships between inventory 
metrics and profitability.

4.1.	 Model Selection and Estimation Strategy

Given the panel structure of the dataset (comprising firm-level observations 
across multiple years) this study adopts a Panel Least Squares (PLS) estimation 
technique to examine the relationship between inventory management metrics 
and firm profitability. The choice of PLS over alternative panel estimators such 
as Fixed Effects (FE) and Random Effects (RE) is guided by both theoretical 
considerations and empirical diagnostics.

To begin with, the primary objective of this research is to assess the 
average effect of inventory metrics (Inventory Turnover, Inventory Conversion 
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Period, Inventory-to-Assets Ratio) and control variables (Firm Size, Leverage) 
on profitability indicators (Return on Assets and Return on Equity) across 
companies. In this context, PLS is particularly well-suited, as it captures 
both cross-sectional and temporal variation, enabling a more comprehensive 
interpretation of the data. Unlike FE models, which focus exclusively on 
within-firm variation and eliminate time-invariant regressors, PLS retains 
all relevant variables, thereby preserving the integrity of the theoretical 
framework.

Furthermore, the exclusion of time-invariant variables in FE models poses 
a limitation, especially when such variables (though constant over time) may 
exert meaningful influence on firm performance. By employing PLS, the study 
accommodates these variables without compromising model specification.

To empirically validate the choice of estimator, a Hausman specification 
test was conducted to compare the consistency of the RE and FE models 
(Hausman, 1978; Baltagi, 2008). The test failed to reject the null hypothesis, 
indicating that the RE estimator is consistent and efficient. However, additional 
diagnostic checks revealed minimal correlation between firm-specific effects 
and the regressors (Baltagi, 2008), thereby supporting the use of PLS as a 
parsimonious and interpretable alternative.

While firm-level heterogeneity remains a pertinent concern in panel data 
analysis, the inclusion of control variables such as firm size and leverage serves to 
mitigate structural differences across companies. Moreover, robustness checks 
using clustered standard errors and alternative specifications (including FE and 
RE models) yielded qualitatively similar results (Hausman, 1978). reinforcing 
the reliability of the PLS estimates.

Finally, the practical advantages of PLS (namely its computational 
simplicity and ease of interpretation) make it particularly attractive for deriving 
policy-relevant insights. The coefficients obtained reflect average effects across 
the sample, which are more actionable for managerial decision-making and 
strategic planning.

Statistical tests include descriptive statistics (mean, standard deviation, 
skewness), unit root tests (ADF, LLC, IPS) to ensure stationarity, Pearson 
correlation to assess multicollinearity, and Panel Least Squares regression to 
estimate model parameters. The models are specified as stated below. The 
models are adapted from prior logistics and industrial performance literature 
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(Akinola, Okonkwo & Yusuf, 2024; Asuzu, Nwankwo & Eze, 2019), ensuring 
methodological consistency and relevance to the journal’s scope.

Model 1 (ROA equation):
	 ROAit = β0 + β1ITOit + β2ICPit + β3IURit + β4 FSIZEit + μi + ϵit 

Model 2 (ROE equation):
	 ROEit = β0 + β1ITOit + β2ICPit + β3IURit + β4FSIZEit + μi + ϵit

5.	 RESULTS

5.1.	 Descriptive Statistics and Diagnostics

Table 1 presents the descriptive statistics for inventory and financial 
performance variables. The data exhibit moderate variation across companies, 
with ITO averaging 4.21 cycles annually, ICP averaging 93 days, and IUR 
averaging 0.18. Profitability measures—return on assets (ROA) and return on 
equity (ROE)—display positive skewness, reflecting outlier companies with 
unusually high performance. Variance inflation factors (VIFs) remain below 
2.5, confirming absence of multicollinearity, while unit root tests validate 
stationarity of the series.

Table 1: Descriptive statistics of study variables

  ITO ICP IUR LTA ROA ROE
Mean  9.133333  3.808333  0.088386  18.15833  0.051419  0.558067
Median  9.000000  4.000000  0.079500  18.00000  0.050000  0.130000
Maximum  25.00000  5.000000  0.241900  21.00000  0.260000  69.97000
Minimum  3.000000  3.000000  0.016700  16.00000 -0.39 -25.34
Std. Dev.  3.906326  0.472715  0.047766  1.276786  0.100286  6.854245
Skewness  1.306016 -0.548408  1.239954 -0.079555 -1.266658  8.296421
Kurtosis  5.860379  3.345487  4.851019  2.372951  6.933335  90.86386
             
Jarque-Bera  75.02239  6.611840  47.88108  2.092534  109.4440  39976.90
Probability  0.300000  0.036665  0.500000  0.351247  0.500000  0.045000
             
Sum  1096.000  457.0000  10.60630  2179.000  6.170254  66.96808
Sum Sq. Dev.  1815.867  26.59167  0.271513  193.9917  1.196823  5590.700
             
Observations  120  120  120  120  120  120
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5.2.	 Regression Results

Panel least squares (PLS) regression results are reported in Tables 2 and 3.
Model 1 (ROA): ITO is positively significant (p < 0.01), indicating that 

faster turnover improves asset efficiency. ICP is negatively significant (p < 0.05), 
confirming that extended cycle times erode profitability. IUR is insignificant, 
suggesting that static asset ratios do not adequately explain ROA variation. 
Firm size is positively significant, showing economies of scale.

Model 2 (ROE): ITO remains positively significant (p < 0.05), while ICP 
is not significant. IUR again shows no effect. Firm size is negatively significant, 
indicating diminishing equity returns for larger companies.

Model 1: Impact of inventory metrics on Return on Assets (ROA)

Table 2: Regression results for ROA

Variable Coefficient Std. Error p-value
Constant 0.468 0.188 0.014

ITO 0.0006 0.0041 0.011
ICP –0.055 0.0304 0.073
IUR –0.077 0.236 0.744
LTA 0.0107 0.0071 0.035

R² = 0.893, indicating strong explanatory power.
F-statistic = 2.96, significant at 5% level (p = 0.0228).

Table 2 displays the regression results for ROA, which is the dependent 
variable. Independent variables include ITO, ICP, and IUR, with firm size 
(LTA) as a control. Coefficients are estimated using panel least squares (PLS) 
regression with robust standard errors. R² = 0.893 indicates strong explanatory 
power. p < 0.05 denotes statistical significance.

Model 2: Impact of inventory variables on Return on Equity (ROE)

Table 3: Regression results for ROE

Variable Coefficient Std. Error p-value
Constant 0.062 13.426 0.006

ITO 0.16 0.295 0.049
ICP 0.313 2.17 0.886
IUR 17.78 16.848 0.294
LTA –0.198 0.509 0.038

R² = 0.710, indicating substantial model fit.
F-statistic = 0.289, significant at 5% level (p = 0.0448).
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Table 3 displays the regression results for Return on Equity (ROE), the 
dependent variable. Independent variables include ITO, ICP, and IUR, with 
firm size (LTA) as a control. Coefficients are estimated using panel least squares 
(PLS) regression with robust standard errors. R² = 0.710 indicates substantial 
model fit. p < 0.05 denotes statistical significance.

5.3.	 Time-Series Trends

Figure 2: ROA and ROE Trends Across Companies (2020–2025)

Figure 2 highlights different profitability trajectories. ROA remains 
relatively stable, reflecting consistent asset utilization, while ROE fluctuates 
more sharply, indicating sensitivity to leverage. Firm A shows sustained growth 
in both, while Firm C records volatile ROE despite steady ROA, suggesting 
episodic financial shocks.

Figure 3: Net Profit Margin Trends (2020–2025)
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Figure 3 shows that net profit margins diverge considerably across 
companies. Firm A shows consistent improvement, while Firm D records 
gradual gains. Stability for Firm B, signs of volatility in costs, and margin 
erosion for Firm C are discovered. These findings reinforce the importance of 
price power and cost discipline.

Figure 4: Asset Turnover Trends (2020–2025)

As shown in Figure 4, asset turnover ratios exhibit different patterns 
of efficiency. Firm C tops, pointing to thin assets or aggressive selling. Firm 
A increases gradually, Firm B alternates, and Firm D is constant but low, 
consistent with capital intensity. This measure augments ROA by revealing the 
ability of companies to transform their assets into revenue.

Figure 5: Scatterplot Matrix of Financial Metrics (2020–2025)
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Figure 5 reveals profitability indicator interdependencies. ROA and ROE 
are closely correlated, while net margin has moderate correlation with ROA. 
Asset turnover has mixed associations, including signs of trade-offs between 
volume growth and margin discipline. Firm A bunches closely, while B 
and C scatter widely, reflecting uneven consistency between operations and 
profitability.

5.4.	 Comparative Summary of Figures

The collective evidence in Figures 2–5 illustrates the heterogeneity in the 
conversion of inventory efficiency to profitability. Companies A and D show 
consistent improvement by virtue of disciplined turnover and costs. Companies 
B and C show volatility, where high turnover does not always produce 
superior profitability, highlighting the trade-off between speed and stability. 
Multidimensional analysis reinforces the observation that while velocity of 
turnover has been a significant motivator for ROA and ROE, it is qualified by 
firm strategy, structural environment, and leverage.

6..	 DISCUSSION

6.1.	 Linking Results to Hypotheses

The regression results support H1, showing that higher ITO significantly 
improves both ROA and ROE. This finding aligns with industrial engineering 
perspectives on lean systems and validates the efficiency–profitability nexus 
proposed in EOQ and SCOR models. H2 is also confirmed: extended 
inventory conversion periods (ICP) negatively affect ROA, reinforcing the 
importance of reducing cycle times for asset efficiency. By contrast, H3 receives 
only partial support, as the IUR shows no consistent impact on profitability. 
This indicates that static balance-sheet measures are less reliable proxies for 
operational performance. H4 is mixed: firm size positively moderates ROA but 
reduces ROE, suggesting that economies of scale do not always translate into 
superior equity returns due to rising capital intensity.

6.2.	 Theoretical Contributions

The findings extend prior studies (e.g., Deloof, 2003; Koumanakos, 2008) by 
demonstrating that turnover velocity and cycle time, rather than stock ratios, 
are the critical levers of profitability in manufacturing. The strong ITO–ROA/
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ROE linkage company’s resource-based and agency theory arguments that 
efficient resource deployment enhances value creation and shareholder returns. 
At the same time, the null result for IUR challenges traditional working capital 
models that rely heavily on static asset ratios, highlighting the need for more 
dynamic measures. The moderating effect of firm size further nuances equity 
theory, indicating that scale advantages may be offset by governance and 
structural constraints in emerging economies.

6.3.	 Managerial Implications

For practitioners, the results emphasize prioritizing inventory velocity and 
cycle-time reduction as key levers for profitability. Managers should adopt 
lean inventory systems, digital tracking, and collaborative planning with 
suppliers to improve turnover without compromising margins. Companies 
experiencing volatile returns (e.g., Companies B and C) must balance 
aggressive sales strategies with margin discipline to avoid value erosion. For 
policymakers, the findings highlight the role of infrastructure and regulatory 
support in enabling efficient inventory cycles, especially in resource-
constrained environments.

6.4.	 Integration with Figures

The time-series and scatterplot analyses reinforce the regression evidence: 
companies with consistently higher turnover and stable margins (e.g., Firm 
A) achieve superior ROA and ROE. In contrast, companies emphasizing rapid 
sales growth without margin discipline (e.g., Firm C) display volatility. These 
patterns confirm that inventory efficiency is necessary but not sufficient—
its profitability impact depends on alignment with financial structure and 
competitive strategy.

7.	 CONCLUSION AND IMPLICATIONS

Without sex-based differentiation, which is actually not applicable as it falls 
outside its scope and objectives, this study examined the role of inventory 
management in shaping profitability among Nigerian manufacturing 
companies between 2013 and 2023. Using panel least squares regression, it 
evaluated the effects of ITO, ICP, and IUR on return on assets (ROA) and 
return on equity (ROE), with firm size included as a control.
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7.1.	 Key Findings

The results demonstrate that inventory efficiency is a critical determinant 
of financial performance. ITO exerts a strong positive effect on both ROA 
and ROE, confirming the importance of velocity in inventory systems. 
ICP negatively affects ROA, underscoring the cost implications of longer 
cycle times. IUR shows no significant effect, suggesting that static ratios 
are insufficient proxies for operational outcomes. Firm size enhances ROA 
but reduces ROE, indicating scale economies on assets but diseconomies in 
equity returns.

7.2.	 Theoretical Implications

The findings advance industrial engineering and operations management 
literature by emphasizing turnover velocity and cycle efficiency as stronger 
predictors of profitability than static asset ratios. This extends the resource-
based view and agency theory by showing that inventory efficiency not only 
improves operational outcomes but also aligns managerial incentives with 
shareholder value. The asymmetric role of firm size highlights the contextual 
boundaries of equity and efficiency theories in emerging economies.

7.3.	 Managerial Implications

For practitioners, the evidence underscores three priorities: (i) accelerate 
turnover through forecasting accuracy, supplier coordination, and lean practices; 
(ii) reduce cycle times to minimize holding costs and improve responsiveness; 
and (iii) align scale expansion with equity efficiency to avoid value dilution. 
Companies experiencing volatility must balance sales-driven strategies with 
margin stability to sustain returns.

7.4.	 Policy Implications

At the macro level, efficient inventory systems require supportive infrastructure 
and regulatory frameworks. Policymakers should invest in transport and 
energy networks, incentivize digital inventory systems, and build workforce 
capabilities in supply chain analytics. Such measures will enable companies 
to translate operational efficiency into sustained financial performance and 
industrial competitiveness.
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7.5.	 Limitations and Future Research

The study is limited by reliance on secondary financial data and focus on listed 
companies. It does not capture qualitative dimensions such as digital adoption, 
sustainability practices, or supply chain integration. Future research should 
employ mixed methods, extend to small and medium companies, and conduct 
cross-country comparisons to generalize findings beyond Nigeria.

7.6.	 Closing Remark

Overall, the study reinforces that inventory efficiency is not peripheral but 
central to profitability. Companies that strengthen turnover velocity, reduce 
cycle times, and align scale with operational efficiency can improve financial 
outcomes, while supportive policies can amplify these gains for industrial 
development in emerging economies.
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