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Abstract

This paper examines the influence of inventory management on firm performance, 
applying Hansen’s threshold estimation method across firm size. It uses panel data, 
including 149 industrial manufacturing firms listed on HOSE, HNX, and UPCOM 
markets in Vietnam from 2014 to 2024. In small firms (SIZE ≤ 24.4679), WIP (work 
in progress) and ITO (inventory turnover) positively affect ROA, while FIN (finished 
goods) has a negative effect. As SIZE increases (24.4679 < SIZE ≤ 25.0912), WIP re-
verses to a strong negative effect, FIN turns positive, and ITO loses statistical signifi-
cance. In large firms (SIZE > 25.0912), RAW (raw materials) appears as a significant 
negative factor on ROA, WIP continues to have a negative effect but at a decreasing 
level, and FIN reverses to a negative effect. These findings suggest that SIZE is im-
portant in moderating the relationship between inventory and firm performance. The 
control variables also show significant effects: TANG (tangible assets) negatively affects 
firm performance, while CASH has a positive impact, confirming the role of working 
capital balance. Regarding managerial implications, SIZE is an important moderator 
in the relationship between inventory and firm performance. For small firms, exploit-
ing the benefits of WIP and increasing inventory turnover can improve profitability. 
Meanwhile, maintaining a reasonable WIP level becomes urgent for medium and large 
firms to avoid wasting resources and delaying production. For the largest firms, more 
attention should be paid to RAW to limit the risk of capital congestion, while maintain-
ing a suitable level of FIN to ensure a smooth supply chain.
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INTRODUCTION

Due to the significance of improving firm performance for stakehold-
ers in a rapidly changing business environment, researchers have 
focused on increasing and identifying influencing factors. Previous 
studies on corporate performance have been conducted on industrial 
enterprises (Koumanakos, 2008; Heredia et al., 2019; Khan et al., 2020). 

The performance of a company is influenced by external and inter-
nal factors (Wen, 2022; Elsayed, 2015; Orobia et al., 2020). Resource 
management, including inventory management, significantly affects 
the performance of small and medium-sized enterprises with limited 
working capital. Inventory plays a crucial role in a business’s work-
ing capital, enabling continuous production and operations to meet 
market demand (Sekeroglu & Altan, 2014). Inventory management di-
rectly affects the control of accurate inventory levels and their move-
ment in the supply chain (Oluwaseyi et al., 2017). Effective inventory 
management is a strategic tool to improve performance (Capkun et al., 
2009; Muchaendepi et al., 2019; Hashed & Shaik, 2022). 
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In reality, many businesses have difficulty maintaining reasonable inventory levels, leading to high capi-
tal costs and reduced ability to meet customer needs. Improper inventory management reduces returns 
on assets (Shaik, 2021). Excess inventory increases storage costs, taxes, insurance, and spoilage costs, but 
conversely, inventory shortages directly reduce sales. In addition, purchasing and financial decisions in 
inventory management affect other functional goals in the company. Inventory decisions aim to reduce 
inventory to reduce capital and holding costs, but they conflict with the marketing goal of being ready 
to meet customer needs and retain customers. Inventory reduction decisions can cause disruptions in 
production when the supply chain is uncertain. Inventory management has become a key factor in bal-
ancing financial efficiency and competitiveness for enterprises in the industrial manufacturing industry 
with long production cycles, large investment capital, and high dependence on raw material supply. 

Vietnam industrial firms are currently facing many difficulties in inventory management. The supply 
chain is unstable, and the demand forecasting capacity of Vietnam’s industrial manufacturing firms is 
limited, so inventory turnover is slow. With limited capital scale, many enterprises have difficulty ap-
plying technology in inventory management, mainly relying on experience instead of quantitative data 
analysis, leading to frequent inventory surpluses or shortages. Therefore, this study was conducted to 
provide empirical evidence on the impact of inventory management on operational efficiency and pro-
pose some management implications to help enterprises optimize inventory policies to achieve opera-
tional efficiency goals.

1. LITERATURE REVIEW  

AND HYPOTHESES 

Determining the impact of inventory manage-
ment on firm performance is an issue that au-
thors are interested in both theoretically and 
practically. Empirical studies on the effect of 
inventory in developed countries show the im-
pact of inventory management on enterprises’ 
performance (Eroglu & Hofer, 2010; Barker et 
al., 2022). Effective inventory management is 
difficult (Wetzel & Hofmann, 2019; Mahajan et 
al., 2024). Inventory management aims to reduce 
inventory costs and maximize profits. The right 
amount of inventory and the ability to meet mar-
ket demand promptly are important for ensuring 
a company’s sales. However, when the inventory 
is large, the reserve will increase, and losses may 
occur when selling at a lower price. Vastag and 
Whybark (2005) explained the spillover effect of 
effective inventory management on other man-
agement techniques, thereby increasing firm per-
formance. Muchaendepi et al. (2019) showed that 
small and medium-sized manufacturing firms 
tend to minimize inventory investment. There 
is a positive correlation between inventory man-
agement strategy and performance decisions. 
Reducing the inventory ratio can create value for 
the business (Para-González et al., 2016; Zhu et 
al., 2020), affecting performance (Li et al., 2020). 

However, empirical studies by Abushaikha et al. 
(2018), Ali et al. (2022), and Bawa et al. (2018) 
showed that inventory management through the 
inventory reduction ratio does not affect firm 
performance.

Performance measured by financial indicators 
shows the results of implementing strategic goals 
and the ability to allocate resources to create prof-
its and value for the company most clearly and 
convincingly (Richard et al., 2009). Return on as-
sets (ROA) and return on equity (ROE) are two 
indicators used mainly to reflect the ability to 
implement strategic goals and allocate resources 
to maximize profits and corporate value. ROA re-
flects better performance, while ROE reflects deci-
sions on capital structure and is greatly influenced 
by financial leverage (Padachi, 2006; Sharma & 
Kumar, 2011). ROA shows the ability of a business 
to exploit and effectively use total assets to gener-
ate profits, so this index shows the management 
efficiency from the investment, production, and 
product consumption stages. The higher the ROA, 
the better the company manages its assets to get 
high profits, so ROA shows the efficiency from 
production to sales (Tutcu et al., 2024). The em-
pirical study of Tutcu et al. (2024) confirmed that 
high ROA is a testament to the company’s abili-
ty to connect resources in fierce competition and 
constantly fluctuating markets.
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Inventory includes all products in the production 
process, finished goods, raw materials, and fin-
ished goods that are maintained and meet current 
and future needs (Hedrick et al., 2008; Viloria & 
Robayo, 2016). Research on inventory manage-
ment can be conducted on the total inventory or 
considered according to the types of inventories 
that need to be managed (Isaksson & Seifert, 2014; 
Manikas, 2017; Khan & Siddiqui, 2019). Empirical 
research by Lieberman et al. (1999) on inventory 
management of large-scale manufacturing firms 
shows that not only the short-term decision on 
inventory holding volume, but also the results of 
organizational capacity and inventory manage-
ment technology have a direct impact on an en-
terprise’s overall performance. Inventory levels re-
flect enterprises’ choice of production and supply 
strategies and are greatly affected by productivity, 
technology level, and coordination mechanisms 
in the supply chain. When enterprises control the 
production process, increase the application of ad-
vanced technology, and have effective cooperative 
relationships with suppliers in the supply chain, 
they maintain lower inventory levels while still 
ensuring they meet market demand. Panigrahi 
et al. (2024) prove that applying modern inven-
tory management methods using new technol-
ogy reduces storage costs, shortens delivery times, 
improves demand forecasting accuracy, and im-
proves market responsiveness for small and medi-
um-sized enterprises.

Considering the individual impacts and relation-
ships between inventory components (raw materi-
als, work-in-process, finished goods) is an impor-
tant basis for companies to focus their manage-
ment efforts on different inventory areas. Gołaś 
(2020) pointed out that inventory components have 
different relationships to operational efficiency. 
Therefore, businesses need to have optimal invento-
ry strategies according to the characteristics of each 
type of inventory. A detailed analysis of inventory 
structure in the study by Dave et al. (2021) shows 
that managing each type of inventory helps reduce 
inventory costs while improving the ability to re-
spond to market demand, significantly improving 
operational flexibility. Empirical studies on manu-
facturing companies also show a significant impact 
of each inventory component on revenue and prof-
it (Alrjoub & Ahmad, 2017; Eroglu & Hofer, 2011; 
Khan & Ghazi, 2013; Risal & Acharya, 2021). 

In inventory management, inventory turnover shows 
the ability to sell quickly, reflecting the efficiency of 
working capital use (Nasution, 2020). Inventory 
turnover affects the cost of inventory, thus directly 
affecting a firm’s financial performance (Sekeroglu 
& Altan, 2014). Huynh and Pan (2015) assert that en-
terprises need a clear strategy to increase inventory 
turnover to meet the company’s value needs. Wan et 
al.’s (2020) study on the relationship between product 
diversification and inventory turnover shows that a 
product diversification strategy tends to increase in-
ventory, reduce inventory turnover, and negatively af-
fect the enterprise’s profitability. 

Firm Size, Asset Tangibility, and Cash Ratio are used 
to avoid model misspecification. Firm size indicates 
the volatility of inventories in the firm with differ-
ent economic scales (Carpenter et al., 1998; Elsayed, 
2015; Breivik, 2019; Hung & Su, 2022). In addition, 
firm size significantly influences inventory efficiency 
(Breivik et al., 2023). Asset tangibility includes being 
used for a long time in production, representing the 
tangibility of a firm (Oganda et al., 2023). Tangible 
assets significantly improve a firm’s valuation, sup-
port effective inventory decisions, and should be con-
sidered a predictor of firm performance (Puspitawati 
et al., 2024). A study by Lemma-Lalisho (2022) shows 
that the variables tangibility, inventory turnover, and 
firm growth rate have a statistically significant im-
pact on ROA. Cash Ratio indicates a company’s fi-
nancial flexibility in the face of market uncertainties 
and its ability to seize business opportunities (Yun 
et al., 2021). Keynes’s liquidity preference theory 
(1936) explains the role of cash holdings on business 
performance.

In summary, the relationship between inventory 
management and firm performance has been em-
pirically evaluated, considering the overall and in-
dividual effects of inventory factors on firm per-
formance. However, the studies mainly focused 
on the context of developed countries, and some 
studies are in developing countries. The research 
results are still inconsistent in the effects of total 
inventory and individual inventory components 
on firm performance in different sectors and when 
considering different control variables. This is a 
gap for research on the relationship between in-
ventory management and business performance, 
especially in the context of Vietnamese industrial 
manufacturing firms.
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Therefore, the hypotheses are given as follows:

H1: Raw material ratio affects firm performance.

H2: Work in Progress ratio affects firm 
performance. 

H3: Finished goods inventory ratio affects firm 
performance. 

H4: Inventory turnover affects firm performance. 

2. METHODOLOGY

The study uses secondary panel data of 149 in-
dustrial manufacturing firms listed on the Ho 
Chi Minh City Stock Exchange (HOSE), Hanoi 
Stock Exchange (HNX), and UPCOM (Unlisted 
Public Company Market) from 2014 to 2024 with 
1639 observations. The data are from the FinPro 
database, including enterprises whose financial 
statements have been audited with an unqualified 
opinion, ensuring honesty and reasonableness ac-
cording to the materiality principle. The data anal-
ysis process is shown in Figure 1.

Before conducting the analysis, the raw data were 
processed to address the issues of missing values 

and outliers. Processing missing data is necessary 
to ensure the completeness of the information and 
the reliability of the analysis results. After process-
ing missing values, the research team checked and 
processed the balanced panel data. According to 
Hansen (1999), panel data must be strongly bal-
anced to use the xthreg command. Therefore, in 
2014–2024, firms with incomplete annual observa-
tions were removed to ensure the consistency and 
reliability of the model. Outliers, too high or too 
low values, compared to most of the data set, were 
also identified and processed to remove extreme 
values without losing data.

Hao et al. (2022) used a double-threshold panel 
model to explore the nonlinear relationship be-
tween financial flexibility (FF) and sustainable in-
novation (SI) and the moderating role of economic 
policy uncertainty (EPU). Attia et al. (2023) found 
a nonlinear relationship between debt and firm 
performance using a dynamic panel threshold re-
gression model (DPTR). SIZE was selected as the 
threshold variable for the results of two thresholds 
and three data regions.

Based on the empirical findings of previous stud-
ies, combined with the synthesized theoretical ba-
sis, a research model on the relationship between 

Figure 1. Research framework
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inventory components and financial performance 
is proposed using the general threshold regression 
method as follows:

( 1)
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w here ROA (Return on Assets) is the dependent 
variable. INV_Group

i,t
 is the group of indepen-

dent variables representing inventory manage-
ment (such as RAW, WIP, FIN, and ITO), with 
the assumed impact that can change depending 
on the value of the threshold variable. SIZE is the 
size of an enterprise used as the threshold variable. 
Control

k
 is the control variable, including SIZE 

(firm size), TANG (tangible assets), and CASH 
(Cash and Cash Equivalents). γ is the unknown 
threshold value of the SIZE variable, which needs 
to be estimated from the data. I(⋅) is the indicator 
function, which takes the value one if the condi-
tion in parentheses is true and zero otherwise. ε is 
the random error of the model.

Detailed definitions and measurements of the 
variables are in Table 1.

3. RESEARCH RESULTS

The variable descriptive statistics are presented in 
Table 2, in which the number of research samples 
includes 149 industrial manufacturing firms listed 
on the Ho Chi Minh City Stock Exchange (HOSE), 
Hanoi Stock Exchange (HNX), and UPCOM mar-

ket from 2014 to 2024, with 1,639 observations. 
The statistics describe the variables’ mean values, 
standard deviation, minimum values, and maxi-
mum values.

Table 2. Descriptive statistics 

Variables Obs. Mean Std. dev. Min Max

ROA 1639 0.0403 0.0847 –0.2816 0.2878

RAW 1639 0.0721 0.0590 0.0013 0.2175

WIP 1639 0.0685 0.1126 0.0000 0.4188

FIN 1639 0.0626 0.0795 0.0000 0.2871

ITO 1639  6.7409 6.6600 0.9782 27.8481

SIZE 1639 26.6459 1.4334 23.1189 31.7450

TANG 1639 0.2333 0.1975 0.0000 0.8888

CASH 1639 0.0744 0.0874 0.0005 0.4378

The statistical results in Table 2 show that Return 
on Assets (ROA) has an average value of 0.0403. 
This means that the average industrial manufac-
turing firm earns a profit of 4.03% of total assets; 
the standard deviation is 0.0847, the smallest val-
ue is –0.2816, and the largest value is 0.2878. There 
is a high standard deviation and large amplitude 
of fluctuations, reflecting significant differenc-
es in management efficiency between industrial 
manufacturing firms. Some enterprises operate 
inefficiently, as negative ROA shows, while oth-
ers utilize resources effectively to achieve high 
profitability.

The indicators related to inventory management, 
RAW, WIP, FIN, and ITO, have average values 
of 0.0721, 0.0685, 0.0626, and 6.7409, respective-
ly. The minimum value of inventory variables 
WIP and FIN is 0, which shows that during the 
research period, there were years when firms had 
no unfinished products at the time of reporting. 

Table 1. Variable description

Category Variable name Symbol Formula Source

Firm 

Performance
Return On Assets ROA Net Income / Net revenue

Capkun et al. (2009), 

Sekeroglu and Altan (2014)

Inventory 

Management

Raw Material Inventory Ratio RAW Raw Material Inventory / Net revenue
Alrjoub and Ahmad (2017), 

Capkun et al. (2009)

Work in Progress Ratio WIP Work in progress / Net revenue
Alrjoub and Ahmad (2017), 

Capkun et al. (2009)

Finished Goods Inventory 

Ratio FIN Finished Goods Inventory /  Net Revenue Alrjoub and Ahmad (2017), 

Capkun et al. (2009)

Inventory Turnover ITO Cost of Goods Sold / Inventory Lemma-Lalisho (2022)

Control 

variables

Firm Size SIZE Logarit (Total assets)
Breivik (2019), Hung and Su 

(2022)

 Asset Tangibility TANG Tangible Fixed Assets / Total Assets
Puspitawati et al. (2024), 

Oganda et al. (2023)

Cash Ratio CASH Cash And Cash Equivalents / Total Assets Yun et al. (2021)



62

Investment Management and Financial Innovations, Volume 22, Issue 4, 2025

http://dx.doi.org/10.21511/imfi.22(4).2025.05

They had sold all finished products. WIP and FIN 
have extremely high dispersion, indicating signifi-
cant differences in the industrial manufacturing 
firms’ production processes, production scale, or 
inventory strategies. RAW also has a high level of 
dispersion, but lower than WIP and FIN; some 
enterprises almost do not record the ending in-
ventory of raw materials, but there are also enter-
prises with high ending inventory. The ITO vari-
able has an average value of 6.7409; the standard 
deviation is 6.66, the minimum value is 0.9782, 
and the maximum value is 27.8481, showing that 
the inventory value of industrial manufacturing 
firms has a high level of dispersion. The firms keep 
inventories at very different levels. The range be-
tween the maximum and the minimum value is 
26.8699, so there is a large difference in inventory 
policy between industrial manufacturing firms. 
This indicator also reflects the clear diversity in in-
ventory management policies. 

For the control variable group, the SIZE variable 
has an average value of 26.6465, a low standard de-
viation of 1.4334, and a range between the largest 
and smallest values of 8.6261, showing that the re-
search sample is relatively uniform in size, mostly 
belonging to the group of medium and large firms. 
The TANG variable has an average value of 0.2333 
and a standard deviation of 0.1975, showing that 
enterprises have a relatively low proportion of tan-
gible fixed assets and a wide dispersion. Excluding 
the difference in size, this proves that each indus-
trial manufacturing firm has differences in invest-
ment strategies and production characteristics. 
The smallest value of TANG is zero because two 
observation samples record the remaining value 
of tangible fixed assets as 0. After all, tangible 
fixed assets have been fully depreciated. The cash 
holding ratio (CASH) is quite modest, averaging 
only 0.0744 and ranging from 0.0005 to 0.4378, re-

flecting the characteristics of the industrial manu-
facturing sector that often prioritizes investment 
in inventories. 

Table 3 presents the Pearson correlation coeffi-
cient matrix between the variables in the model to 
determine the linear relationship between profit-
ability (measured by ROA), the independent and 
control variables. The results show that ROA has a 
significant negative correlation with all inventory 
variables, such as RAW, WIP, and FIN, with val-
ues of –0.1242, –0.2845, and –0.1519, respectively. 
These negative coefficients reflect the increase in 
inventory, specifically the accumulation of raw 
materials, unfinished products, and finished prod-
ucts, showing that the production process is not 
optimal, increasing production costs, and causing 
disadvantages to the business results; this is con-
sistent with the Modern Inventory Theory, specifi-
cally the JIT (Just-In-Time) model of G. Singh and 
A. I. Singh (2012). The ITO variable positively cor-
relates with ROA, suggesting that increased inven-
tory efficiency can improve firm profitability. 

For the remaining group, ROA is positively cor-
related with SIZE and CASH and negatively cor-
related with TANG, indicating that large-scale 
enterprises, stable asset structure, and effective 
inventory management capabilities imply higher 
profits. Meanwhile, holding a large amount of cash 
is a factor that helps firms proactively respond to 
flexible inventory strategies to increase the finan-
cial efficiency of industrial manufacturing firms.

In addition to the dependent variable (ROA) and 
independent variables related to inventory man-
agement, the model includes a group of control 
variables. The group of control variables includes 
three variables: SIZE, TANG, and CASH. Tables 
4 and 5 present the threshold results testing the 

Table 3. Correlation matrix

 Variables (1) (2) (3) (4) (5) (6) (7) (8)

(1) ROA 1.000 – – – – – – –

(2) RAW –0.1242 1.000 – – – – – –

(3) WIP –0.2845 –0.0130 1.000 – – – – –

(4) FIN –0.1519 0.4371 –0.0295 1.000 – – – –

(5) ITO 0.1202 –0.4505 –0.3152 –0.3981 1.000 – – –

(6) SIZE 0.1261 –0.1085 0.0674 –0.0904 –0.0895 1.000 – –

(7) TANG –0.1456 0.1446 –0.1913 0.0799 0.0323 0.1151 1.000 –

(8) CASH 0.3043 –0.0866 –0.1550 –0.0797 0.1082 –0.0698 –0.2325 1.000
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SIZE control variables and whether the relation-
ship between the elements constituting inventory 
and the profitability of industrial manufacturing 
firms changes according to this threshold vari-
able. The threshold regression model allows divid-
ing the research sample into groups based on the 
values of the moderating variables used as thresh-
old variables, thereby assessing the different ef-
fects of the elements constituting the inventory in 
each threshold value range. The test is performed 
through the fixed-threshold regression method 
with 150 bootstraps to calculate the statistical crit-
ical value.

Based on the values of Fstat, Prob, and Crit5, the 
results show that the variable SIZE has Fstat > 
Crit5 (145.09 > 44.3507) and P-value = 0.0000 < 
0.05, rejecting the hypothesis H0 about the non-
existence of the threshold and confirming that the 
threshold is statistically significant at the 1% level 
(Hansen, 1999). Thus, a threshold effect was de-
termined after testing the threshold effect at the 
variable SIZE. That shows that SIZE divides the re-

lationship between the factors that make up inven-
tory and the performance of industrial manufac-
turing enterprises according to different threshold 
zones.

After determining a threshold at the SIZE variable 
to examine the deeper nonlinearity in the rela-
tionship between inventory management and firm 
performance, the study continued to test whether 
there was more than one threshold between the 
independent and dependent variables.

Tables 6 and 7 show the results of the multi-threshold 
test. For the firm size variable, at the first and sec-
ond threshold values, Fstat > Crit5, P-value < 0.05, 
but at the third threshold value, Fstat < Crit5 (62.69 < 
125.6456) and P-value = 0.6800 > 0.05, so the model 
only has two threshold values, and both threshold 
values are statistically significant at the 1% level.

Table 8 shows that all independent variables impact 
the dependent variable ROA. In region 1 (SIZE ≤ 
24.4679), WIP, FIN, and ITO all have significant 

Table 4. Threshold estimates 

Model Dependent Variable
Estimated
Threshold

95% Confidence Interval
R² Within

Lower Upper

SIZE ROA 24.4679 24.4210 24.5397 0.1786

Table 5. The threshold effect test

Model
Dependent 

Variable
RSS MSE F-stat p-value Crit10 Crit5 Crit1

SIZE ROA 3.8560 0.0024 145.09 0.0000 39.3931 44.3507 56.1324

Note: Critical values at 10%, 5%, and 1% significance levels.

 Table 6. Multiple threshold estimates

Model
Threshold

Lower

95% Confidence Interval
R² Within

Upper

SIZE

Th-1 24.4679 24.4210 24.5397

0.2413
Th-21 24.4679 24.4210 24.5397

Th-22 25.0912 25.0426 25.1276

Th-3 25.8367 25.7876 25.8498

Table 7. Multiple threshold test statistics

Model RSS MSE F-stat p-value Crit10 Crit5 Crit1

SIZE

Single 3.8560 0.0024 145.09 0.0000 36.9366 42.7355 67.2727

Double 3.6985 0.0023 69.33 0.0000 35.7140 42.2740 53.6749

Triple 3.6985 0.0022 62.69 0.6800 106.8280 125.6456 137.4809

Note: The table reports bootstrap F-statistics based on 150 replications.
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effects (P-value < 0.01) with the regression coeffi-
cients of 0.388, –0.558, and 0.0116, respectively. 

Beyond this threshold point to zone 2 (24.4679 < 
SIZE ≤ 25.0912), for larger firms, RAW still has no 
impact on ROA while WIP reverses from positive 
to negative impact, but the impact level is strong 
(coefficient = –0.27, p < 0.01). Like WIP, FIN also 
reverses negative to positive impact, but the im-
pact level decreases (coefficient = 0.193, p < 0.05). 

Crossing the second threshold to zone 3 (SIZE > 
25.0912), RAW strongly affects ROA with a coeffi-
cient of 0.251. WIP still has a negative impact, but 
the regression coefficient decreases from –0.27 to 

–0.0998, both of which are statistically significant 
at the 1% level.

Regarding the control variables, the TANG has a 
negative coefficient that is weakly significant (β = 

–0.0304, p < 0.10), indicating a limited adverse ef-

fect on ROA. In contrast, LEV exhibits a positive 
and highly significant impact (β = 0.119, p < 0.01), 
suggesting that higher leverage is associated with 
improved firm performance in Vietnam industrial 
manufacturing firms. This implies that the use of 
debt financing plays a stronger role in explaining 
firm performance compared with asset tangibility.

Results of hypothesis testing are presented in 
Table 9. 

4. DISCUSSION

The results of the multiple threshold test with the 
SIZE control variable indicate that there are two 
thresholds (3 regions). In the first region, WIP 
has a positive impact on ROA, consistent with 
the study of Alrjoub and Ahmad (2017), and ITO 
has a positive impact on ROA; this result is simi-
lar to the studies by Sekeroglu and Altan (2014), 

Table 8. Threshold effects of inventory components on ROA

Variable
ROA

(SIZE ≤ 24.4679)
ROA

(24.4679< SIZE ≤ 25.0912)
ROA

(SIZE > 25.0912)

TANG
 –0.0304*

(0.0161)

CASH
 0.119***

(0.0219)

RAW
0.115

(0.131)

0.0299

(0.0907)

–0.251***

(0.0442)

WIP
 0.388***

(0.0902)

 –0.270***

(0.0626)

–0.0998***

(0.0264)

FIN
 –0.558***

(0.0928)

 0.193**

(0.0830)

–0.184***

(0.0339)

ITO
 0.0116***

(0.0012)

0.0005

(0.0007)

–0.0005

(0.0004)

Constant
0.0690***

(0.00687)

Gamma, γ – 24.4679 25.0912

Observations 1639

Note: *** p < 0.01; **p < 0.05; * p < 0.1. Standard errors are in parentheses.

Table 9. Hypothesis testing

Hypothesis SIZE ≤ 24.4679 24.4679 < SIZE ≤ 25.0912 SIZE > 25.0912

H1: Raw material inventory ratio affects firm performance Not supported Not supported
Supported

(–)

H2: Work in Progress Ratio affects firm performance Supported

(–)

Supported

(–)

Supported

(–)

H3: Finished goods inventory ratio affects firm performance Supported

(–)

Supported

(+)

Supported

(–)

H4: Inventory turnover affects firm performance Supported

(+)
Not supported Not supported
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Huynh and Pan (2015), Wan et al. (2020), and 
Lemma-Lalisho (2022). FIN negatively impacts 
the financial performance of industrial manufac-
turing firms, contrary to the study by Manikas 
(2017).  Within the second regime, like WIP, FIN 
also reverses the negative to positive impact, dif-
fering from the findings of Alrjoub and Ahmad 
(2017), but the impact level decreases. ITO has a 
clear impact in the pre-threshold zone but is no 
longer significant in the post-threshold zone. This 
shows that larger industrial firms need to strict-
ly control the inventory of unfinished products 
to avoid production delays, resource waste, and 
negatively affect the financial performance, while 
maintaining a reasonable level of finished prod-
uct inventory to ensure a smooth supply chain, 
increase sales speed, and improve a firm’s perfor-
mance. RAW now has a strong negative impact 
on ROA in regime 3; this result is contrary to the 
studies by Alrjoub and Ahmad (2017) and Dave 
et al. (2021). This proves that large-scale industrial 
manufacturing firms, keeping inventories at a rea-
sonable level, help firms manage the production 
process well, effectively control costs arising from 
WIP. Finished product inventories have a negative 
impact on ROA. ITO no longer affects ROA after 
the first threshold.

For small-scale industrial manufacturing firms 
(SIZE ≤ 24.4679), managers need to optimize the 
process of handling unfinished products and en-
sure continuous production flow as a top priority, 
reducing excess finished product inventory to re-
duce storage costs and loss risks. Strengthen pro-
duction process control to minimize unfinished 
products, avoid waste accumulation, and effec-
tively manage finished product inventory to sup-
port the ability to respond to the market in medi-
um-sized enterprises (24.4679 < SIZE ≤ 25.0912). 

For large-scale firms (SIZE > 25.0912), managers 
need solutions to improve the ability to forecast 
raw material demand, avoid excessive storage of 
raw materials, standardize production processes 
to reduce intermediate inventory, implement lean 
inventory or Just-in-Time (JIT) for finished prod-
ucts, and reduce storage costs.

The empirical results show that all inventory con-
stituents have significant effects and are statis-
tically within the threshold range of industrial 
manufacturing firm size. This emphasizes the role 
of inventory management in production and busi-
ness activities, especially in industrial manufac-
turing firms. The role of inventory management is 
reflected in inventory turnover and the structure 
of inventory components. Effective inventory con-
trol helps industrial manufacturing firms main-
tain reasonable inventory levels while ensuring 
a smooth supply chain. Thus, industrial manu-
facturing firms at different scales have different 
mechanisms of impact of factors related to inven-
tory management on financial performance.

For the remaining control variables, TANG has a 
negative effect on the firm performance; this re-
sult is consistent with Lemma-Lalisho (2022) on 
the impact of tangible assets. Industrial manu-
facturing firms with more tangible fixed assets 
tend to have lower profitability. In working capi-
tal management, the level of cash holding and 
inventory has a trade-off relationship. CASH has 
a positive and highly statistically significant re-
lationship with ROA in the model, which agrees 
with the results of Yun et al. (2021),  Hung and Su 
(2022). It confirms the role of cash in the relation-
ship between inventory and firm performance. 
Manufacturing firms often hold cash at an aver-
age level to maintain stable inventories.

CONCLUSION

The purpose of this study is to investigate the impact of inventories on the financial performance of 
Vietnam’s industrial manufacturing enterprises by applying the threshold model. The study provides 
relevant evidence and proposes a research model on the nonlinear relationship between inventories and 
the profitability of these firms. The research results show strong evidence of the nonlinear relationship 
between inventory management and firm performance. The threshold variable of firm size reveals a 
clear change in both the magnitude and the direction of impact of the elements inventory on firm per-
formance across different thresholds. Enterprises with small and medium-scale inventory can reduce 
their financial performance if they do not manage inventory effectively; enterprises with large-scale 
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inventory are better controlled. Inventory management is closely related to the supply chain from raw 
materials of suppliers to unfinished products in the production process and finished product inventory 
serving consumers. Effective inventory management helps to connect the links in the product sup-
ply chain in a synchronous manner. This study evaluated the relationship between inventory compo-
nents and the firm performance of industrial manufacturing firms using the double-threshold model. 
There have been studies on the relationship between inventory components and financial performance. 
However, this study used the SIZE variable partitioning to evaluate the relationship between inventory 
components and financial performance in the context of industrial manufacturing firms in Vietnam.

Besides the importance of this study, it also has certain limitations. First, the empirical results only ap-
ply to industrial manufacturing firms on the stock exchange and the Upcom market. Second, this study 
only considers internal factors without including how macro factors affect and regulate the relationship 
between inventories and a firm’s performance. Future research should test the inclusion of macro fac-
tors, expand the research sample to other industries, and compare industries with each other.
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