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Abstract 

In the age of the knowledge economy, intellectual capital has become a key factor in 
the success of business organizations, especially in emerging countries. This study ex-
amines the relevance of intangible assets to firm development in Jordan’s industrial 
sector. The paper attempts to estimate the effect of intellectual capital on the growth 
of Jordanian industrial firms under the Value-Added Intellectual Coefficient (VAIC) 
model. The study used panel data on 64 industrial companies listed on the Amman 
Stock Exchange for the period 2014–2023. Intellectual capital efficiency is measured 
as VAIC and the components of intellectual capital efficiency (human, structural, and 
capital employed efficiencies). A panel regression model (fixed-effects, selected by the 
Hausman test) is estimated, and apart from the independent variable, firm size and 
liquidity are controlled. The study found a significant positive effect of intellectual capi-
tal efficiency on firm growth; that is, firms with a higher VAIC tend to have a higher 
annual growth. Quantitatively, every 1-point increase in VAIC is estimated to be as-
sociated with an increase in entity growth (on average) of several percentage points 
each year. Amongst the VAIC components, human capital efficiency stands out as the 
best contributor to growth (p < 0.01), whereas efficiency of the structural and capital 
employed contributes weakly and has statistically insignificant effects. The results con-
firm that boosting intellectual resources is the driving force behind superior growth 
for industrial firms. This emphasizes the need to invest in developing human capital 
and knowledge assets to maintain corporate growth in the Jordanian industrial sector.
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INTRODUCTION 

One of the main factors influencing firm success in today’s business 
environment is intellectual capital. In some industries, firm growth is 
no longer based on physical assets, financial strength, or production 
volume alone. It can be based on intangible resources such as employ-
ees’ knowledge, firm experience, internal systems, and information 
utilization capacity. In this regard, the problem of how firms benefit 
from intellectual capital is particularly relevant in countries where 
competition is high and resources are scarce.

This is a very pertinent issue in Jordan. The industrial world operates in 
a high cost, imported technology, and resource limited world. Under 
such conditions, companies must rely on other production factors if 
they want to maintain its status and grow over time. Firms’ growth 
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can be based on how effectively they utilize knowledge and capabilities held within firms. In this respect, 
the issue of intellectual capital has become a non-theoretical problem.

The Jordanian industrial sector is an appropriate environment for this problem to be addressed, as this 
sector is an important element in the economy and employment, but at the same time, it is also faced 
with difficulties regarding its operation and competitiveness. Some firms improve and grow, while oth-
ers remain stagnant, even though they operate in the same environment. This is a crucial problem for 
the application of the scientific method, as the question is: Is the growth observed in these firms attrib-
utable only to traditional financial and physical resources, or is intellectual capital also a significant fac-
tor in explaining this phenomenon?

The problem, therefore, is not whether intellectual capital exists, but whether it is a significant factor in 
explaining observed growth, and this is crucial for understanding how a firm in an emerging economy 
can improve its growth prospects, even in a hostile environment.

1. LITERATURE REVIEW  

AND HYPOTHESES

Intellectual capital refers to the intangible assets 
within an organization that generate value or 
competitive advantage. It is universally defined as 
an amalgam of human capital, which includes the 
competencies, knowledge, and experiential learn-
ing of employees; structural capital, which is in-
stitutionalized knowledge embedded in processes, 
systems, databases, patents, and other similar re-
positories; and relational capital, which accrues 
value as a result of affiliations with customers, 
suppliers, and other stakeholders.

Market-based accounting research explores how 
financial data influence capital market outcomes, 
such as stock prices, returns, trading volumes, 
and risk metrics. A broad range of studies has 
addressed these topics, including Alkebsee et al. 
(2025), Algrady et al. (2025), Al-Matari (2025), Al 
Shawabkeh (2024), Qawqzeh et al. (2021), Farooq 
et al. (2025), Qawqzeh and Al Zobi (2025), Al-
Khazaleh et al. (2024), Jarrar and Al Shawabkeh 
(2024), El Shlmani et al. (2025), and Al-Khazaleh 
et al. (2025). These works span both developed and 
emerging markets, covering key themes such as 
value relevance, earnings quality, disclosure prac-
tices, corporate governance, and firm-level risk.

Within this stream of literature, several stud-
ies, such as Shubita (2010), Khalaf et al. (2023), 
Alshdaifat et al. (2025), Mansour et al. (2026), 
Mansour et al. (2024), Alshdaifat et al. (2026), 
Amara et al. (2025), have examined different as-

pects of financial reporting, corporate governance, 
digital transformation, and institutional factors 
that influence firm performance and financial 
stability.

Edvinsson and Malone (1997) highlighted that 
these intangible resources are important drivers 
of corporate value. However, quantifying intel-
lectual capital for research and reporting pur-
poses has been difficult. VAIC provides a simple, 
standardized way of quantifying the efficiency 
of intellectual capital using information from fi-
nancial statements. It measures how well a firm 
uses its intellectual and physical capital to gener-
ate value. The VAIC is calculated as the aggregate 
of three component efficiencies, including capital 
employed efficiency (CEE), human capital efficien-
cy (HCE), and structural capital efficiency (SCE). 
Capital employed efficiency (CEE) measures the 
value added per unit of physical capital (finan-
cial and physical assets) employed (in monetary 
terms). Human capital efficiency (HCE) is value 
added per unit of expenditure on employees. HCE 
is often used to interpret the effective use of em-
ployee knowledge in generating returns. 

Odat and Bsoul (2022) investigated the relation-
ship between organizations’ market value and fi-
nancial performance, and the efficiency of their 
intellectual capital. The study employed the val-
ue-added intellectual coefficient (VAIC) model to 
measure the effectiveness of the intellectual capi-
tal. Capital employed efficiency, structural capital 
efficiency, and human capital efficiency are the 
three components of this paradigm. Market-to-
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book value (MBV) ratio is employed to measure 
the market value, and return on assets (ROA) ra-
tio is employed to measure the financial perfor-
mance of business. Data of 113 manufacturing 
and service sector firms listed on the Amman 
Stock Exchange in the five-year period (2014-2018) 
were analyzed using multiple regression analysis. 
Results indicate that there is no relationship be-
tween VAIC and market value of a firm, but there 
is a significant positive relation between VAIC and 
the financial performance. Although they are un-
related to market valuation, human and structur-
al capital also positively impact financial success. 
Market value and financial success are positively 
correlated with capital employed. The study’s con-
clusions would help businesses understand how 
intellectual capital adds value to all its stakehold-
ers. Additionally, they might draw the attention 
of standard-setters to the necessity of identifying 
or revealing intellectual capital in accounting fi-
nancial reports, either statistically or qualitatively, 
which could boost financial reporting’s credibility.

Structural capital efficiency (SCE) measures the 
weight, or percentage of value added, accounted 
for by structural capital (estimated by dividing 
structural capital by total value added). A higher 
VAIC or component efficiency assumes that the 
firm is more efficient in generating output (value 
added) out of intellectual and physical resources. 
Due to its objectivity and use of audited finan-
cial data, the VAIC methodology has been used 
in many studies worldwide to evaluate the per-
formance of intellectual capital. At the same time, 
academics keep in mind that VAIC is a proxy for 
the efficiency of intellectual capital and is not nec-
essarily representative of all its aspects (for exam-
ple, it does not include some indicators of innova-
tion such as research and development explicitly). 
Despite some limitations, VAIC is also a popular 
tool, since it can be used to conduct large-sample 
comparisons of intellectual capital across firms 
and countries. 

Evidence is found on the relationship between in-
tellectual capital and different measures of firm 
performance. Overall, most empirical studies re-
port that intellectual capital contributes positively 
to a company’s success, but the size and impor-
tance of each component of intellectual capital 
may vary depending on the context.

Firer and Williams (2003) investigated publicly 
listed companies in South Africa, and reported 
positive relationships between intellectual capital 
and traditional measures of performance (profit-
ability), with mixed results for the individual com-
ponents. Similarly, Chan (2009) found that an in-
crease in intellectual capital efficiency is correlated 
with better corporate performance in the case of 
firms in India and Hong Kong. In the banking sec-
tor of Turkey, Ozkan et al. (2017) found that the 
indicators of financial performance like return on 
assets are significantly and positively affected by 
the intellectual capital.

Smriti and Das (2018), examining Indian firms, 
found that structural capital’s effect was positive 
but smaller, and that the contribution of capital-
employed efficiency was marginal. Andreeva and 
Garanina (2016), using data from Russian compa-
nies, similarly concluded that the human capital ele-
ment of intellectual capital was crucial for improv-
ing organizational performance, while the effects of 
structural capital were not significant in their con-
text. These results are consistent with the idea that 
skilled, knowledgeable employees provide the basis 
for value creation by the firm, particularly in knowl-
edge-intensive industries. The role played by struc-
tural capital depends more on context. Structural 
capital (systems, processes, databases, organizational 
culture, etc.) provides the infrastructure for human 
capital to be productive. Some articles found a direct 
relationship between structural capital efficiency 
and performance. Chen et al. (2005) found a positive 
but weaker association in Taiwan; structural capital 
was significant in some Southeast Asian countries. 
However, other research, like Dsouza et al. (2025), 
shows mixed results, with sometimes no significant 
impact of structural capital and even a negative effect 
if it is measured in the wrong way. 

Alghizzawi et al. (2024) examine how intellectual 
capital components affect the market-to-book ra-
tio and earnings per share during the period 2008 
to 2017. The results indicate that both performance 
measures declined significantly during the period 
of political uprisings, reflecting the difficult politi-
cal and economic conditions faced by Jordanian 
firms at that time. Despite these unfavorable cir-
cumstances, some companies were still able to 
maintain their performance by effectively utiliz-
ing and capitalizing on their intellectual capital.
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Mukherjee and Sen (2019) found that the intellec-
tual capital (measured by an extended VAIC mod-
el) has an important effect on sustainable growth, 
which the authors defined as the long-term reve-
nue and profit expansion of firms. They report that 
firms investing in intellectual resources achieve 
higher growth rates, and that structural and hu-
man capital, in particular, contribute to long-term 
expansion (in line with the notion that knowledge 
assets are the source of future opportunity). In a 
study of Chinese and Pakistani companies, Lu et 
al. (2021) illustrated that intellectual capital plays 
a role in achieving sustainable competitive advan-
tage as well as sustainable growth of firms. Their 
results suggest that companies with higher intel-
lectual capital are not only able to do well in a 
static sense, but they are also able to keep momen-
tum in their growth, even in a dynamic and com-
petitive environment. Research in the Middle East 
and other emerging economies also emphasizes 
the growth implications of intellectual capital. 

Ionita and Dinu (2021) found that investments in 
intangible assets (a component of intellectual capi-
tal) had a favorable impact on firms’ sustainable 
growth rates. They suggest that intangible invest-
ments (such as technology, brand development, 
and employee training) contribute to a company’s 
ability to grow by making it more efficient and pro-
viding access to new markets. Alrabei et al. (2023) 
examined 36 industrial companies in Amman 
and found that intellectual capital has a signifi-
cant positive impact on financial performance 
and growth indicators, particularly on profitabil-
ity (ROA) and earnings per share. Shubita (2019) 
addressed the effect of intellectual capital on the 
market value of Jordanian industrial firms (based 
on data for 2005–2017). The findings revealed that, 
on the whole, VAIC is not directly related to mar-
ket-to-book value; however, significantly, HCE 
is positively related to the market value of firms. 
This implies that investors recognized the value of 
firms with more effective human capital, even if 
structural and capital efficiency did not show up 
as significant in that study. 

In summary, the literature suggests that intellec-
tual capital is a positive force for firm growth and 
performance. Firms that are good at leveraging 
what their employees know, the process of internal 
processes, and if they are good at leveraging their 

links with other firms, then the firms tend to have 
better financial outcomes and higher growth rates. 
However, the relative significance of intellectual 
capital components may vary. Accordingly, human 
capital is often the most crucial factor, whereas 
the efficiency of structural capital and capital em-
ployed is less clear-cut. In contrast, contextual fac-
tors (e.g., industry, country, and the maturity of the 
knowledge economy) may play a role in these dy-
namics. In developing countries like Jordan, there 
is evidence of abundant human capital; however, 
intellectual capital in other forms might be un-
derdeveloped. This could imply that there may be 
substantial gains to be made when enhancing the 
structural capital (organizational processes, R&D, 
and innovation capabilities) is done with care. 
Moreover, its contribution is very important be-
cause of the limited literature that addresses the re-
lationship between the concept of intellectual capi-
tal and the growth of the Jordanian firm. Relying 
on the above literature, this paper views growth of 
industrial firms as the outcome of interest, as op-
posed to static profitability or market value. It uses 
the VAIC intellectual capital framework to mea-
sure the intellectual capital and test the hypotheses 
(H1, H2, H3, and H4) to determine which parts of 
intellectual capital have significant impact on the 
growth in the Jordanian industrial context. It will 
do so by contributing evidence from the emerging 
economy of Jordan, which will shed light on the 
role of the components of intellectual capital in 
stimulating the growth of companies.

The purpose of the study expands on the scope 
of previous research on intellectual capital by fo-
cusing more on indicators of profitability/market 
valuation, which is often the case. Understanding 
this linkage will not only help fill a gap in the aca-
demic literature but also provide practical insights 
for managers and policymakers working in Jordan 
and other similar emerging economies.

In line with the study’s objectives, the research hy-
potheses are:

H1: Higher overall intellectual capital efficien-
cy (VAIC) has a positive effect on a firm’s 
growth rate.

H2: Higher human capital efficiency has a posi-
tive impact on firm growth.
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H3: Higher structural capital efficiency has a 
positive impact on firm growth.

H4: Higher capital employed efficiency has a pos-
itive impact on firm growth.

2. METHODOLOGY 

The research uses panel data sets from 64 indus-
trial firms listed on the Amman Stock Exchange 
(ASE) in Jordan from 2014 to 2023. These firms are 
spread across different subsectors of manufactur-
ing (chemicals, food, mining, textiles, etc.), there-
by providing a holistic view of Jordan’s industri-
al sector. The observation period spans nearly 9 
years of financial data for the companies. Firm-
year data were collected from annual reports and 
ASE filings and compiled into a balanced panel 
data set. The initial dataset was 640 firm-year ob-
servations (64 companies * 10 years). The growth 
rates are calculated, and a few of the observations 
were dropped, as well as growth that was not de-
fined (first year growth for each firm), leaving 576 
observations for analysis. The rich panel structure 
allows us to control for factors that we cannot ob-
serve but that may be particular to the firm and 
observe changes within the firms over time. All 
the monetary amounts (such as revenues or prof-
its) are in Jordanian Dinar (JD). To account for 
the impact of inflation and scale differences, fi-
nancial variables such as assets and earnings were 
analyzed in ratio form (e.g., returns or growth 
rates) or in logarithmic form where appropriate. 
In this study the dependent variable is the change 
in earnings over a year, or the annual growth rate 
of earnings, which is firm growth. We use this as 
the percentage change in year-over-year net in-
come available to shareholders. That is, the earn-
ings growth of firm i on year t is:

, 1

, 1

  

 

it i t

it

i t

Net Income Net Income
Growth

Net Income

−

−

−
=  (1)

expressed as a percentage. This formula yields the 
fractional change in net profits from the previous 
year, with a positive value indicating profit growth 
and a negative value indicating a decline in prof-
its (the absolute value in the denominator han-
dles sign changes to avoid distortions when profits 
turn from negative to positive or vice versa). This 

growth metric is denoted as earnings growth % in 
the data. By focusing on earnings (note, not rev-
enue growth), it is a measure of the bottom line 
improvements that correspond to better efficien-
cies and value creation. A percentage growth rate 
also allows for a standardization of growth across 
companies of different sizes. The mean annual 
earnings growth was approximately –1.179 (medi-
an 0.027%) in our sample, many firms experienced 
flat or varying earnings, with some years seeing 
large drops in earnings and others experiencing 
large increases. Such variation reflects the dynam-
ic performance of the firms and the capacity of in-
ternal mechanisms including intellectual capital 
to account for the variations in firm performance.

The measures of intellectual capital efficiency are 
the key independent variables and are computed 
by the VAIC (Value Added Intellectual Coefficient) 
methodology developed by Pulic (1998). VAIC is 
selected because it is objective and has data avail-
able, because it uses audited financial data. This 
calculation was done in a series of steps.  

Step 1: Calculate value added (VA). For each 
firm-year, value added is computed as the differ-
ence between output and input, representing the 
new wealth created by the firm during the year. 
Following Pulic’s (1998) method, we obtained VA 
from the income statement by summing up key 
components of profit distribution: VA = OP + EC 
+ D, where OP is operating profit (earnings before 
interest and taxes), EC is employee costs (total sal-
aries and benefits expense), and D is depreciation 
(and amortization) expense. In practice, operat-
ing profit and depreciation figures were directly 
available from the financial statements. Employee 
cost was not explicitly broken out in all cases; 
thus, we proxied EC as the sum of all personnel-
related expenses. For Jordanian industrial firms, 
labor costs are embedded in various expense cat-
egories (cost of goods sold, administrative and 
selling expenses). Total employee costs (EC) were 
estimated as annual general and administrative 
expenses and selling and distribution expenses, 
which are mostly salaries and wages and related 
employee benefits, together with an estimate of 
direct labor costs in cost of goods sold. This ap-
proach to computing VA aligns with prior VAIC 
studies, but we acknowledge a limitation that 
some estimation was involved for EC due to da-
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ta disclosure constraints (see discussion section). 
Once VA was obtained, human capital (HC) was 
set equal to the total employee cost (since salaries 
represent the investment in human capital), and 
structural capital (SC) was defined as VA – HC 
(following Pulic’s (1998) definition that structural 
capital is the portion of value added not attribut-
able to labor).

Step 2: Compute efficiency coefficients. Using VA, 
HC, and the book value of assets, we calculated 
the three VAIC components for each firm-year:

• CEE
it
 = VA

it
 ÷ CE

it
, where CE is capital em-

ployed (here taken as the book value of total 
assets, i.e., the sum of equity and liabilities). 
CEE indicates how efficiently the firm’s physi-
cal and financial capital is being used to gen-
erate value added.

• HCE
it
 = VA

it
 ÷ HC

it
. This ratio shows the value 

added per dollar of salaries – essentially, how 
efficiently employees (human capital) produce 
value. A higher HCE means that each JD paid 
to employees yields a higher JD amount in val-
ue added, reflecting greater employee produc-
tivity and know-how.

• SCE
it
 = SC

it
 ÷ Vait where SC = VA – HC as de-

fined above. SCE captures how much of the 
value added is coming from structural capital. 

• Each of these efficiency measures is unitless. 
For instance, HCE = 2 would mean that 1 JD 
of human capital cost generates 2 JD in value 
added.

Step 3: Compute VAIC. The overall VAIC for firm 
i in year t is given by VAIC

it
 = CEE

it
 + HCE

it
 + SCE

it.
 

This aggregate indicator reflects the total intellec-

tual capital efficiency of the firm. A higher VAIC 
suggests the firm is more efficient in value creation 
using both its intellectual and physical resources. 
In our sample, the average VAIC value is around 
2.0, with some firm-year observations exceed-
ing 3.0 and some dropping below 1.0 in periods 
of poor performance. An average VAIC = 2.0 im-
plies that, broadly speaking, the firms generated 
about 2 JDs of value added for every 1 JD of input 
(capital and labor). Table 1 summarizes the study 
variables.

We employ a panel data regression model to test 
the hypotheses. The general model can be speci-
fied as:

0 1

2
,

it it

it i t it

Growth VAIC

X

β β
β µ λ ε

+

⋅

= ⋅

+ + + +
 (2)

where i represents firms (from 1 to 64), t repre-
sents years (from 2015 to 2023), X

it
 is a vector of 

control variables (Log Assets, Debt Ratio, Current 
Ratio), μ

i
 captures unobservable company-specific 

effects, λ
t
 captures year-specific effects, ε

it 
is the id-

iosyncratic error term.

In alternative models, VAIC is replaced by its indi-
vidual components to examine their separate effects 
on growth. The key coefficients of interest are β

1 
(for 

VAIC in the baseline model) and the coefficients on 
HCE, SCE, and CEE in the extended model, corre-
sponding to hypotheses H2 through H4.

A Hausman test was conducted to choose between 
fixed-effects (FE) and random-effects (RE) mod-
els. The significant result (p < 0.01) indicated that 
the FE model is more appropriate, suggesting 
firm-specific effects are correlated with regressors. 
Accordingly, we employed a fixed-effects panel re-
gression controlling for firm and year effects.

Table 1. Study variables

Variable Measurement Type

Firm Growth (Growthit) (Net Income
it
 − Net Incomei, t−1) ÷ Dependent

(CEEit) VA
it
 ÷ CE

it
Independent

(HCEit) VA
it
 ÷ HC

it
Independent

(SCEit) SC
it
 ÷ VA

it
Independent

Intellectual Capital (VAICit) CEE
it
 + HCE

it
 + SCE

it
Composite Index

Firm Size (LogAssets) total assets Natural logarithm Control

Financial Leverage (LEVerage) Total liabilities ÷ total assets Control

Liquidity Current assets ÷ current liabilities Control

Year Effects Dummy variables for each year from 2015 to 2023 Control (Fixed)
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Model 1 (VAIC model):

( )
1

2 3

4
.

it it

it it

it i t it

Growth VAIC

ln Assets DebtRatio

CurrentRatio

α β
β β
β µ λ ε

= ⋅

+ ⋅ + ⋅

+ ⋅ +

+

+ +

 (3)

Model 2 (intellectual capital components model):

( )2

3 4

.

it it it

it it

it it

i t it

Growth H HCE S SCE

C CEE ln Assets

DebtRatio CurrentRatio

α β β
β β
β β
µ λ ε

= +

+ + ⋅

+

⋅

⋅ + ⋅

+ + +

+ ⋅

⋅
 (4)

Two fixed-effects models were estimated: one us-
ing the overall VAIC score, and another replacing 
it with its components (HCE, SCE, and CEE). Both 
models control for firm size, leverage, and liquid-
ity, and include firm and year effects. Estimation 
was done via least squares dummy variable regres-
sion (LSDV) with robust standard errors clustered 
at the firm level to correct for serial correlation 
and heteroskedasticity. Analyses were conducted 
using Stata/MP 17.

3. RESULTS

We did descriptive analysis as well as correlational 
analysis before proceeding to regression analysis. 
The key variables include summary statistics that 
are shown in Table 2. The growth rate of the earn-
ings of the Jordanian industrial firms in our sam-
ple was approximately –1.179 during 2015–2023 
(with a median of 0.027), indicating that some 
firms had difficult years such that their growth 
rates were negative. It has a fairly high standard 
deviation of growth (approximately 50 percent), 
which means there is a great deal of volatility, the 
shape of which was manifested by some firms 
thriving and some sharply declining in earnings. 
Table 2 reports the descriptive statistics and cor-
relations for the variables included in the analysis.

The correlations of key variables are also observed 
in Table 2 (under the descriptive statistics). The 
reported correlations are weak, suggesting that 
regression analysis is needed to examine the re-
lationships more clearly. Naturally, these pairwise 
correlations fail to capture other variables; thus, 
we must use the multivariate regression to make 
causal and significance conclusions. 
By using the fixed-effects model, we strengthen 
the causal interpretation of the results – essen-
tially asking: when a given firm improves its intel-
lectual capital efficiency, does it subsequently see 
higher growth than its own historical average, all 
else equal? 

Table 3 reports the results of the panel regression 
analysis examining the impact of intellectual cap-
ital on firm growth. Two models are presented: 
Model 1 uses the aggregate VAIC as the key in-
dependent variable (testing H1), and Model 2 in-
cludes the three VAIC components (HCE, SCE, 
and CEE) to test hypotheses H2, H3, and H4, re-
spectively. Both models were estimated with firm 
fixed effects and year dummies, and with robust 
standard errors clustered by firm. For brevity, 
Table 3 omits the coefficients on the year dummies 
and firm dummies (the firm fixed effects absorb 
all time-invariant firm characteristics).

The regression findings provide explicit evidence 
that intellectual capital is central to determining 
the growth of Jordanian industrial firms. In par-
ticular, the earnings growth appeared significant-
ly and positively correlated with the VAIC index 
( = 0.112, p = 0.01), which fulfills H1. This obser-
vation is consistent with the rest of the literature 
indicating that companies that are effective in the 
management of intellectual resources perform 
better as compared to their counterparts (Lu et 
al., 2021). Subtracting each component of Model 
2, human capital efficiency (HCE) was the only 
material driver (β = 0.087, p < 0.01), which sup-
ports H2 and aligns with the revelation of Shubita 
(2019), who stated that HCE was the only intellec-

Table 2. Summary statistics

Variable mean median std min Max
correlation 

with growth

Growth –1.179 0.027 14.371 –220.848 110.987 1

LogAssets 7.263 7.234 0.755 0 9.331 0.029

CurrentRatio 3.024 1.533 5.36 0 47.448 0.025
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tual capital factor that was connected to market 
value in Jordan. Such a finding supports the fact 
that employee knowledge and productivity are 
key elements in sustainable growth, as affirmed by 
Alrabei et al. (2023), who emphasized the impor-
tance of human capital in enhancing firm profit-
ability. Structural capital efficiency (SCE) and cap-
ital employed efficiency (CEE), in contrast, were 
statistically unimportant (β = 0.014 and β = 0.005, 
respectively), providing no evidence for H3 and 
H4. This resembles the previous findings by Firer 
and Williams (2003) and Andreeva and Garanina 
(2016), which established that SCE and CEE did 
not significantly affect firm performance in South 
Africa and Russia, respectively. The first possible 
reason is that structural systems and tangible cap-
ital can provide more stable operation, but not dy-
namic growth, especially in developing economies 
such as Jordan (Smriti & Das, 2018).

Control variables followed expected patterns. 
Firm size (log of assets) was negatively associated 
with growth (β = –0.045, p < 0.05), suggesting that 
smaller firms tend to grow faster. This finding is 
consistent with size-related growth differences 
in emerging markets. Leverage (debt ratio) had a 
strong negative impact (β = –0.33, p < 0.01), re-
inforcing earlier evidence by Kanakriyah (2020) 
that highly leveraged Jordanian firms face per-
formance constraints. Liquidity, measured by the 
current ratio, showed a modest but positive effect 
(β = 0.019), in line with Pattiruhu and Paais (2020), 
who emphasized that better liquidity enables firms 
to pursue opportunities more effectively.

The models explained roughly 30% of within-firm 
growth variation (R² = 0.293–0.307), which is sub-
stantial given the volatility of earnings growth. 
Fixed-effects estimation was justified based on the 
Hausman test, and robustness checks (e.g., using 
lagged VAIC, alternative growth metrics, and ran-
dom-effects models) consistently supported the 
main findings.

In short, the evidence strongly supports that hu-
man intellectual capital (not structural or physi-
cal assets) is the primary engine of growth for 
Jordanian industrial firms. This highlights the 
strategic importance of workforce develop-
ment and knowledge management in emerging 
economies.

To conclude, the regression results support our 
primary hypothesis that intellectual capital is 
a significant determinant of the firm growth in 
the Jordanian industrial sector, in a strong sense. 
Hypothesis H1 is accepted, as VAIC has a positive 
significant effect on growth. In this context, H2 is 
confirmed (human capital efficiency proves to be 
crucial for growth) and H3 and H4 are not sup-
ported (structural and physical capital efficiencies 
have no independent significant effects). 

4. DISCUSSION

The study shows that intellectual capital efficiency 
and specifically human capital are important fac-
tors in achieving the earnings growth of Jordanian 

Table 3. Panel regression results: Intellectual capital and firm growth

Variable Model 1: VAIC Model (Growth %) Model 2: IC Components Model (Growth %)

VAIC (overall IC efficiency) 0.112*** (0.035) –

(HCE) – 0.087*** (0.026)

(SCE) – 0.014 (0.022)

(CEE) – 0.005 (0.012)

Log Assets (Firm Size) –0.045** (0.019) –0.042** (0.018)

Debt Ratio (Leverage) –0.321*** (0.089) –0.337*** (0.087)

Current Ratio (Liquidity) 0.018* (0.010) 0.020** (0.010)

Constant 0.584** (0.241) 0.557** (0.236)

Firm Fixed Effects Yes Yes

Year Effects Yes Yes

Observations (firm-years) 512 512

R-squared (within) 0.293 0.307

Note: Dependent variable is the annual earnings growth % (fractional change in net income). Robust standard errors clustered 
by firm are in parentheses. ***, **, * indicate significance at the 1%, 5%, and 10% levels, respectively. Firm fixed-effects and 
year dummies are included in both models (coefficients not reported). The within R-squared is reported, indicating the vari-
ance explained by the model in the within-firm dimension. 
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industrial firms. The results of our study show an 
upward significant relationship between overall 
intellectual capital efficiency (VAIC) and profit 
growth, which is consistent with the findings of 
the theories that underlined the role of intangible 
assets in the knowledge-based sector. Firms that 
better utilize employees’ skills, relationships with 
stakeholders, and the organization’s know-how 
tend to grow faster. This concurs with the study 
by Lu et al. (2021), who proved the effect of intel-
lectual capital on sustainable growth in China and 
Pakistan. Numerous studies have taken place in 
examining intellectual capital versus firm perfor-
mance or growth, including those conducted by 
Latif et al. (2012), Lin (2018), Shubita (2022), Lotfi 
et al. (2021), Archer et al. (1998), Chu et al. (2011), 
Meles et al. (2016), Rosikah et al. (2018), Soetanto 
and Liem (2019), and Tamunomiebi and Kalio 
(2019). Of the components, the human capital ef-
ficiency (HCE) had the strongest and most con-
sistent impact on growth. 

Quantitatively, each 1-point increase in VAIC is 
associated with a projected increase of multiple 
percentage points in annual profit growth, on av-
erage. Among the components of VAIC, human 
capital efficiency turned out to be the strongest 
predictor of growth (p < 0.01), while the struc-
tural and capital employed efficiency components 
showed weaker and statistically insignificant ef-
fects. Collectively, the findings support the view 
that improving intellectual resources leads to su-
perior growth of industrial firms, thus underlin-
ing the strategic imperative of investing in the 
development of human resources and knowledge 
assets to sustain corporate expansion in Jordan’s 
industrial landscape.

The result justifies what Shubita (2019), Sowaity 
(2022), and Alrabei et al. (2023) stressed: the im-
portance of human capital in Jordanian firms. 
This implies that investments in training and de-
veloping talent, and in effective human resource 
management, lead directly to an increase in firm 
performance. As Allameh (2018) noted, social and 
human capital are necessary for the development 
of innovation and knowledge sharing, which are 
critical for growth. Structural capital efficiency 
(SCE), however, was not significantly related to 
growth, which is consistent with Andreeva and 
Garanina (2016) and Firer and Williams (2003). 

This could be due to measurement limitations, 
the indirect contribution of SCE as an enabler of 
HCE, or insufficient variation in structural capi-
tal across firms. Similarly, the capital employed 
efficiency, CEE, showed no significant impact on 
growth. Studies, including those by Smriti and 
Das (2018) and Nawaz and Haniffa (2017), have 
reported similar results among developing coun-
tries, favoring intellectual capital over physical 
capital in describing firm performance. 

With regards to financial controls, leverage was 
negatively and significantly correlated with growth, 
similar to what had been found by Kanakriyah 
(2020) and additional to the worries of debt loads 
of Jordanian companies. Liquidity (current ratio) 
was found to have a positive impact and this re-
sult is consistent with Pattiruhu and Paais (2020). 
They stated that working capital management has 
an impact on a firm’s growth capacity. Our study 
supports some of the past research done in Jordan. 
Shubita (2019) highlighted the role of HCE in 
terms of market value; our findings indicate that 
HCE has an impact on profit growth. Alqadi and 
Olimat (2018) emphasized the importance of the 
role of intellectual capital in financial transparen-
cy, while Alrabei et al. (2023) attributed intellectu-
al capital to ROA and EPS. All these studies point 
to a common theme: that intellectual capital is es-
sential for growth and competitiveness. Practically, 
though, managers need to focus on investments in 
human capital and balanced financial strategies. 
Research and development and training could be 
encouraged by policy makers to provide founda-
tions for intellectual capital. Though SCE itself 
is not very important, it is a part of HCE, which 
can be beneficial in long run. The results reveal a 
similar need to improve disclosure of intellectual 
capital in financial reporting as Singh and Van der 
Zahn (2008) indicated that informed investment 
decisions can be made. Further studies could mea-
sure intellectual capital, compare sectoral differ-
ences, study the effects of intellectual capital in the 
dynamic and/or lagged effects, and research on 
the possibility of mitigating the negative effects of 
high leverage through strong intellectual capital. 
A broader spectrum of intellectual capital evalu-
ation instruments, along with qualitative indica-
tors, may give greater insights into the significance 
of intellectual capital in the context of sustainable 
firm’s growth. 
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CONCLUSION 

The current study aimed to test the hypothesis: is there a significant relationship between intellectual 
capital and the firm growth in the industrial sector in Jordan? In line with the VAIC methodology, the 
panel data for 2014–2023 were used. The analysis reveals that intellectual capital is a key determinant 
in the growth of earnings. In particular, human capital efficiency emerged, and has demonstrated its 
power of becoming the center of gravity of employee knowledge and productivity to drive performance. 
Structural and capital efficiency, although in some sense part of the overall intellectual capital system, 
did not contribute on their own to growth once human capital was accounted for. The results suggest 
that firms grow not by accumulating physical assets alone, but are able to effectively make use of intan-
gible assets – especially people. Companies that succeed in enhancing their human capital by training 
and smart recruitment as well as learning from their organizations are better positioned for sustainable 
expansion. In addition, financial health is significant because we discovered that economies with high 
debt levels were associated with lower growth, implying that financial vulnerability to support growth 
is necessary for intellectual resources to thrive. In the case of economies such as Jordan, it seems im-
perative to instill the concept of knowledge-based ability in firms to enable them to boost business and 
national development in the long term.
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