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Abstract

Market capitalization and intellectual capital can be understood as two main that can play a dynamic role in multiple organizational decisions.
Given that, the current study examines the role of market capitalization and intellectual capital in determining corporate investment decisions. In our
empirical analysis, we use 10 years of financial information, from 2010 to 2019, for nonfinancial publicly listed corporations in three economies:
China, India, and Pakistan. In our regression estimation, this study employs the panel-EGLS (estimated generalized least squares) and two-step system
generalized method of moments techniques to address the problems of heteroskedasticity and endogeneity. The statistical analysis first reveals the
positive significant effect of market capitalization on investment decisions because of the availability of sufficient funds for investment. It then
substantiates the significant role of human capital, structural capital, and capital employed efficiency in protecting industrial investment. The
empirical findings offer policy implications on how market capitalization (MC) and intellectual capital (IC) promote investment decisions.
Copyright © 2022, Borsa Istanbul Anonim Sirketi. Published by Elsevier B.V. This is an open access article under the CC BY license (http://

creativecommons.org/licenses/by/4.0/).

JEL classification: E24; G31
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1. Introduction

Because of the high probability of investment failure, firms
require strong motivation to invest in long-term projects
(Cholakova & Clarysse, 2015). Firm managers derive this
motivation from different factors, including financial and
nonfinancial factors. These factors reduce the systemic risk of
investment and lead to substantially more investment (Chaney
et al., 2012). Among others, the volume of market capitaliza-
tion by firms is a vital financial factor that allows them to
deliberately make some investments (Armstrong & Vashishtha,

* Corresponding author.

E-mail addresses: umerrana246@gmail.com (U. Farooq), mosab.tabash@
aau.ac.ae (MLL. Tabash), sanagreh@hct.ac.ae (S. Anagreh), kh.khudoyqulov@
tsue.uz (K. Khudoykulov).

Peer review under responsibility of Borsa Istanbul Anonim Sirketi.

https://doi.org/10.1016/j.bir.2022.05.002

2012). Similarly, firms that are rich in intellectual capital can
make more investment because they have fewer problems with
information asymmetry, maximum investment efficiency, and
production cost efficiency (Oppong & Pattanayak, 2019). This
description eventually led to maximum investment for obtain-
ing physical assets in the form of property, plant, and equip-
ment (PPE), commonly called capital investment. Recognizing
the importance of market capitalization and intellectual capital
in the intensification of industrial investment, this study tries to
answer the following research questions:

« Does market capitalization boost the investment confidence
of corporate managers?

« How does intellectual capital promote managerial confi-
dence in capital investment?
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Enterprises make different types of investment: short-term
investment, long-term investment, and securities investment
(Lin & Lee, 2011). Corporate investment behavior is based on
multiple factors, such as the rate of return, a short payback
period, and even the availability of financial sources
(Hugonnier et al., 2015). The greater accessibility of financial
resources enables firm managers to increase the volume of
business by expanding the volume of investment. Corporate
managers acquire different types of assets, for example, PPE,
by keeping the growth objective in mind. Such assets are
normally acquired for a long period, so they are considered
capital investment. However, the scarcity of financial resources
and incompetence in using these assets can make such in-
vestment difficult (Chen et al., 2017). Therefore, a company
with a greater share of capital is optimistic about capital in-
vestment. For instance, Vo (2019) argues that financial re-
sources have a positive influence on industrial investment. In
addition, firms must have the capacity to employ these assets.
A company with more knowledge workers is more prosperous
and can achieve technical and cost efficiency through the
proper utilization of available sources (Yanadori & Cui, 2013).
Such companies are typically more successful and more prof-
itable. Xu et al. (2019) comment on the importance of intel-
lectual capital (IC) in shaping corporate financial performance
and suggest that a positive relationship exists between IC and
financial performance.

Therefore, this study explores the impact of market capi-
talization (MC) and IC on industrial investment. To measure
industrial investment, this study uses the ratio of a firm's total
expenses to acquire capital assets to total assets (Chen et al.,
2019). This ratio further indicates the firm's intention to
expand its existing business operations by acquiring these as-
sets. The main explanatory variables include MC, the cumu-
lative market worth of a firm, which demonstrates the total
monetary value of a firm's stocks. Likewise, we use the
extended model of Pulic (2000), known as the value-added
intellectual coefficient (VAIC) model, to measure the IC. The
VAIC methodology divides IC into three dimensions: human
capital efficiency (HCE), structural capital efficiency (SCE),
and capital employed efficiency (CEE). Our statistical analysis
consists of nonmonetary financial data at publicly listed firms
in China, India, and Pakistan for the period 2010 to 2019. We
employ two econometric techniques, panel estimated general-
ized least squares (EGLS) and two-step system—generalized
method of moments (GMM) models and present the results
in Table 7. The statistical results of both models show that MC
and IC have a significantly positive relation to industrial in-
vestment. This positive relationship is robust even after con-
trolling for both firm-specific and country-level variables.

Consequently, we make the following contributions to the
existing literature. First, this study supplements empirical evi-
dence regarding the importance of MC in industrial investment.
Industrial enterprises that have higher market capitalization
enjoy positive investment growth. In addition, the empirical
analysis demonstrates the investment behavior of firms that
invest more in the development of their intellectual capital (IC).
These firms have a positive attitude toward capital investment.
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Theoretically, this study adds new thinking about the role of
MC and IC in increasing investment confidence among
corporate managers. Most studies explain the role of IC in
financial performance and innovation, but not how it influences
industrial investment or the potential impact of MC on indus-
trial investment. Thus, this study fills this gap in the literature
by exploring the nexus between MC, IC, and industrial in-
vestment. Finally, our analysis offers corporate managers some
policy guidance on how they can boost investment by focusing
on the development of intellectual capital and by enhancing
market capitalization. Both factors can drive enterprises to
explore the use of venture capital.

After this introduction, the remainder of the paper is orga-
nized as follows. Section 2 outlines the background; Section 3
describes the theoretical literature while Section 4 reviews
previous empirical literature and posits our hypotheses for
testing. Section 5 offers a discussion on our research design,
and Section 6 reports the statistical analysis and discussion.
Lastly, Section 7 summarizes and concludes the paper.

2. Background

Many studies assert that market capitalization and intellec-
tual capital have a dynamic impact on the financial efficiency
of industry (Chen et al., 2017; Dias, 2013; Kweh et al., 2021).
Other studies argue that intellectual capital has a potential
impact on innovation investment (Hayaeian et al., 2021;
Oppong & Pattanayak, 2019). However, the interlinkages
among market capitalization, intellectual capital, and industrial
investment have not been studied before. Therefore, this study
examines the impact of marketization and intellectual capital
on industrial investment.

Increasing market competition and the establishment of new
business ventures create more frustration for existing business
entities in enhancing their production system and quality. In
doing so, the existing business ventures either enhance their
investment in the acquisition of fixed capital or exercise
product diversification to create more market space for their
line of products (Jiang et al., 2015). Given that, many factors
influence decisions on expanding business volume. Among
other things, market capitalization shows that the market value
of a company can help to enhance the volume of business by
establishing more PPE activities. A company with more market
capitalization has few financial problems and has enough
financial resources for investment (Kuvshinov & Zimmermann,
2021). Additionally, these enterprises can collect more funds
through the issuance of more stocks due to a good market
reputation. When a company has high market capital, it can
obtain funds more easily, which has positive spillover on
engaging in physical projects. In addition to financing, market
capitalization shows the market reputation of enterprises and
helps in obtaining other benefits, for example, low information
asymmetry between shareholders and firm managers, ease in
trade activities (both purchasing and selling), and a first pref-
erence of wise brains (Mukherjee et al., 2018). In view of the
cumulative benefits of market capital, high market capitaliza-
tion provides important stimulus for capital investment.
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Like capital marketization, intellectual capital plays an im-
mediate role in boosting investment. IC represents employee
expertise, process innovation, and competitive edge in the
production process, and other intangibles that substantially
enhance the value of the company (Bayraktaroglu et al., 2019).
Therefore, a company that is rich in terms of intellectual capital
may have a higher return on its existing assets. Among others,
capital investment is a major asset that appears on the balance
sheet of a company and is directly related to overall efficiency.
A company with knowledgeable employees can get higher
returns on its capital investment due to maximum utilization of
assets and rapid returns (Beltramino et al., 2021). Similarly,
process innovation, which is also a part of intellectual capital,
enables firms to produce innovative products at comparatively
low production costs and more efficiently. This range of
innovative products eventually captures more of the market and
ultimately increases the sale volume of a company. Firms with
more intellectual capital are confident about recovery of their
investment and thus increase their pace of investment. In short,
intellectual capital raises the value of business through new
business ideas, innovation in the line of products, cost reduc-
tion due to modification in production systems, and higher sale
volume. All these factors have positive outcomes in terms of
both profitability and investment growth.

3. Theoretical literature review

In the contemporary world of knowledge, it is necessary
for every business entity to excel at process innovation in
order to ensure growth. Process innovation is most likely to
be related to intellectual capital, which allows organizations
to equip themselves with modern technology (Beltramino
et al., 2021). According to resource-based (RB) theory, the
knowledge workers are firm assets and should be considered
like other physical assets (Barney, 1991). Based on notions in
RB theory, enterprises that have more intangible assets in the
form of knowledge workers have better financial perfor-
mance. In this regard, Lela and Nuryakin (2020) posit that a
positive association exists between knowledge workers and
corporate financial efficiency. This concept of human
knowledge was set forth by Pulic (2000) in a novel model
called the VAIC model, which quantifies IC by dividing firm
efficiency into human capital, structural capital, and capital
employed efficiency.

Several studies have documented the dynamic impact of IC
on firm performance and innovation activities (Alrowwad
et al., 2020; Qurashi et al., 2020; Xu et al., 2019). Specif-
ically, Meca and Martinez (2007) performed an empirical study
on the relevant role of intellectual capital in the investment
recommendations of financial analysts. Their study found that
firm strategy plays a significant role in the process and
customer care in the investment recommendations of invest-
ment managers. Beltramino et al. (2021) illustrate the signifi-
cant impact of all three aspects of IC in establishing the
innovation process at enterprises. IC encourages enterprises to
enhance their pace of innovation because of the presence of
knowledgeable employees. These notions were later supported
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by Hayaeian et al. (2021), who found a positive spillover of
knowledge management operations on both innovation and
intellectual capital. However, few papers identify the direct
impact of MC and IC on investment decisions. Thus, the cur-
rent analysis enriches the existing literature by exploring the
role of IC in making investment decisions. Additionally, this
study considers market capitalization a potential determinant of
investment decisions.

4. Empirical literature review and hypotheses
development

The theoretical link between market capitalization, intel-
lectual capitalization, and investment decisions can be built by
reviewing the empirical findings of previous studies. The
following subsections narrate empirical link among variables
and hypotheses development.

4.1. Market capitalization and industrial investment

Using financial resources, firms make investments to expand
their existing productive operations (Kumar & Ranjani, 2018).
Greater availability of funds enables industries to invest in new
ventures. These notions show the importance of finance in the
expansion of industrial investment. Market capitalization is an
important financial source through which enterprises finance
their multiple operations (Buchuk et al., 2014). It also indicates
the value of a company in the financial market and typically
plays a vital role in multiple business decisions. In this regard,
Polk and Sapienza (2009) studied the relationship between
stock exchange performance and corporate investment. Testing
the catering theory, they documented a positive relationship
between discretionary accruals and abnormal investment,
indicating the significance of the stock market in investment-
related decisions. Bakke and Whited (2010) also confirm the
role of the stock market in industrial investment. Despite the
large number of studies that describe the potential role of funds
in determining industrial investment (Hugonnier et al., 2015;
Nnadi et al., 2021; Shiau et al., 2018; Yang et al., 2017), no
study has clearly illustrated the linkages between market
capitalization and firm investment decisions. Thus, our study is
an early attempt to explore this relationship.

Hl. There exists a positive and significant connection be-
tween high market capitalization and industrial investment.

4.2. Intellectual capitalization and industrial investment

The growing body of literature about IC and its dynamic
role in multiple firm-level decisions motivates us to investigate
its relation to industrial investment. For instance, Oppong and
Pattanayak (2019) emphasized the role of IC in raising firm
productivity. They conjectured that a firm could obtain
competitive advantages and higher productivity by investing in
IC. In the modern knowledge-based economy, competitive
edges are no longer associated with intensive physical assets
but, rather, with intangible assets—that is, knowledge workers
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and innovative production techniques (Hayaeian et al., 2021).
These assets can enhance the efficiency of physical invest-
ment—that is, investment in machinery and plants—and can
make the enterprises more successful (Hashim et al., 2015).
This factor boosts managerial confidence in investment in the
expansion of physical investment, that is, acquisition of PPE.
In this regard, Meca and Martinez (2007) found that financial
analysts usually mention the firm's strategies regarding the
process and product innovation to attract investors. They
observed a significant impact of firm-level activities related to
boosting IC on individual investment decisions.

Specifically, the discussion on IC can be divided into three
components: HCE, SCE, CEE (Stahle et al., 2011). Following
this, Gamerschlag (2013) illustrates the significance of HCE in
the accumulation of value by enterprises. Felicio et al. (2014)
find a positive association between organizational perfor-
mance and HCE. Smriti and Das (2018) find a similar rela-
tionship between HCE and industrial performance. More
successful firms are more enthusiastic about capital investment.
In addition, many papers have documented the positive impact
of both SCE and CEE on industrial performance
(Bayraktaroglu et al., 2019; Joshi et al., 2013; Wang et al,,
2014). The literature also shows that financial efficiency ach-
ieves more expansion in industrial investment (Almeida et al.,
2011; Ding et al., 2013). However, the literature is still silent
on identifying the relationship between IC and industrial in-
vestment decisions. Thus, the current analysis provides new
insights by testing the following hypotheses.

H2a. HCE is positively and significantly related to industrial
investment decisions.

H2b. There exists a positive significant correlation between
SCE and investment decisions.

H2c. : CEE has a significant positive impact on corporate
investment decisions.

5. Research design
5.1. Data and sample size

The financial information of firm-specific variables comes
from Data Stream while the statistics of macroeconomic vari-
ables were obtained from World Development Indicators (WDI),
The World Bank.' The sample size initially comprises 27,820
firm-level observations for the period 2010 to 2019 from China,
India, and Pakistan. The sample period is chosen to exclude the
effect of the global financial crisis in 2008 and the spread of
Covid-19. During this period, firms may commence the
dispersing investment strategies and thus the inclusion of these
years might make the analysis biased. Given that, the study by
Bo et al. (2014) illustrates the negative impact of the 2008
financial crisis on corporate investment by Chinese firms.
Moreover, abnormal events like these create funding constraints

! https://databank.worldbank.org/source/world-development-indicators.
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and might reduce investment (Campello et al., 2010) and change
consumption behavior (Sheth, 2020). In the final sample selec-
tion, we performed vigorous screening, excluding the firms with
missing data for five years or more, with the SIC classification
6000-6999, and with extreme values for a specific variable
(winsorizing at 5%). After these data-screening techniques were
performed, the sample size was reduced to 23,420 firm-level
observations. More information on the sample selection is in
Appendix Table Al.

5.2. Definition of variables

« Investment decisions (INV) is an independent variable,
measured as total expenditure to acquire the three types of
assets, including PPE, divided by total assets. This ratio
exemplifies a firm's expansion of its existing production
activities using capital assets. Hugonnier et al. (2015) and
Farooq et al. (2021) employ similar calculations of
investment.

« Market capitalization (MC) is an explanatory variable,

calculated by multiplying the total shares outstanding by

the market value per share. It shows the financial wealth of

a company in an open market. MC further shows the total

funds available to a company to finance its business op-

erations. Dias (2013) is based on a similar calculation of

MC.

Intellectual Capital (IC) included as an explanatory var-

iable in the regression analysis. We follow the mathemat-

ical measurement by Pulic (2000) to calculate IC. It is a

standard measurement of IC, divided into three compo-

nents: HCE, SCE, and CEE (the details on the measure-
ment of these components are in the next section). Despite
some shortcomings with respect to IC as specified by

Stahle et al. (2011), this model has been repeatedly

employed in studies to describe IC (Hayaeian et al., 2021;

Oppong & Pattanayak, 2019; Xu et al., 2019).

Sales growth ratio (SGR) is a control variable, showing

the average increase in the total sales of a company over

that in previous years. It also shows the growth of a firm in
terms of the increase in sales.

Profitability (ROA) is another firm-specific control vari-

able. It depicts the ability of a firm to earn profits by

exploiting total assets.

Leverage (LVG) shows the volume of total bank loans

acquired to finance assets. It is also included as a control

variable at the firm level.

Foreign direct investment (FDI) is a country-specific

control variable that shows the total funds invested by

foreign individuals in capital projects by the host country.

Inflation rate (IF) is calculated with the gross domestic

product (GDP) deflator, which shows the intensity of price

volatility in the economy. The implicit price deflator shows
the percentage change in the current value of GDP
compared to the base year.

GDP growth rate (GDP) shows the annual increase in the

value of products produced by all producers in an

economy.
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Table 1
Detail of variables.
Sr no. Variable name Use as Measurement Reference
1 Industrial investment DV Fixed expenditures/total assets Chen et al., (2017), Chen et al., (2019),
Farooq et al., (2021)
2 Market capitalization v Log (total market value of company's Dias, (2013), Kumar & Kumara, (2021)
outstanding shares)
3 Intellectual v Value added intellectual capital coefficient (VAIC) Pulic, (2000), Kweh et al., (2021), Xu et al., (2019)
capitalization « Human Capital Efficiency
« Structural Capital Efficiency
« Capital Employed Efficiency
4 Sales growth ratio (6\% Percentage increment in total sales Adelino et al. (2017)
5 Profitability (6\% EBIT/total assets Ajide (2017)
6 Leverage CvV Total debt/total assets Vo (2019)
7 FDI CvV Net inflow of funds into host country's Farooq et al. (2021)
capital projects
8 Inflation CcvV Inflation is measured by GDP deflator Cizkowicz and Rzonca (2012)
9 GDP growth rate Ccv Percentage increment in total value of products Farooq et al. (2021)

produced by all sources of economy

Source: previous studies. Note: this table shows the relevant measurement of variables and their role in formal analysis. It further provides reference information on

extraction of variables measurement.

Many studies have specified the measurement of control
variables (Ajide, 2017; Chen et al., 2019; Farooq et al., 2021).
Table | defines all the variables in the study.

5.3. Econometric models

INVU', zﬂo + alMC,;,», + azlcl_'/*[ +IB1SGR,_'/‘t +ﬂ2ROAm
+B;LVG +y,FDI; + V,INF}; +y;GDPj, + p; + 8, + ¢

(Eql)
In equation (1), INV shows investment, MC is for market
capitalization, IC is intellectual capital, SGR represents the
sales growth ratio, ROA is an abbreviation of profitability,
LVG is for leverage, FDI shows the foreign direct investment,
INF indicates the inflation rate, and GDP is an abbreviation of
GDP growth rate. Additionally, y; and 9§ illustrate the cross-
section and time fixed effect where & is an error term.
Additionally, we have considered the VAIC model pro-
posed by Pulic (2000) to calculate the intellectual capital. The
mathematical measurement of the VAIC model is as

IC=f(HCE, SCE, CEE) (Eq2)
VA=O0UT — IN (Eq3)
HCE =1‘1/_/é (Eq4)
sw:% (Eq5)
CEE = % (Eqg6)

As shown in equation (2), IC has three components i.e.,
HCE (human capital efficiency), SCE (structural capital effi-
ciency), and CEE (capital employed efficiency). In equation
(3), we measured the VA (values added) by deducting the OUT
(total income) from IN (total expenditures). Equation (4) shows
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the calculation of HCE which is a fraction between VA and HC
(human capital, indicating total expenditures on employee
development). Similarly, equation (5) illustrates the mathe-
matical measurement for SCE. It was calculated by dividing the
net value received after subtracting the VA from HC to VA.
Lastly, CEE ratio exemplifies the fraction between RC (rela-
tional capital, measured as total selling expenses) and VA.

5.4. Explanation of methodology

To display the empirical relationship between variables of the
study, we begin our analysis with the basic econometric technique
for panel data estimation called OLS (ordinary least squares) and
confirm it by accounting for different assumptions, for example,
heteroskedasticity and endogeneity. Additionally, we run the
unit-root test and report the results in Table 2. The statistical re-
sults of the adjusted Dickey—Fuller (ADF; Dickey & Fuller, 1979)
and Im et al. (2003) tests imply that data are stationary at normal.

Table 2
Unit root test.
Variables ADF - Fisher Im, Pesaran
Chi-square and Shin W-stat
Statistic ~ Prob. Statistic ~ Prob.
CI (investment) 2942.568 0.000*** —11.546 0.060**
MC (market cap.) 2620.610 0.000*** 16.964  0.000%***
HCE (human cap. efficiency) 2790.171 0.000%** —14.244 0.000***
SCE (structural cap. efficiency) 1862.572 0.000*** —12.403 0.000%***
CEE (capital employed ratio) 2761.179 0.000*** —13.620 0.000***
SGR (sales growth ratio) 1834.233  0.011*** 12.392 0.071**
ROA (profitability) 2483.600 0.000*** 18.221 0.000%**
LVG (leverage) 2661.700 0.000*** —5.829  0.000%***
FDI (foreign direct investment) 2245.500 0.000*** —13.350 0.000%***
INF (inflation rate) 2829.200 0.060**  —9.890  0.081%**
GDP (GDP growth rate) 3018.500 0.000*** —70.132 0.000***

Note: *, ** *** represent the significance at 10, 5, and 1% level respectively.
Source: self estimation. Description: probabilities for Fisher tests are
computed using an asymptotic Chi-square distribution. All other tests assume
asymptotic normality.
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Likewise, the significant p-value (p > 0.05) in the Breusch Pagan
test (Breusch & Pagan, 1980) implies that there exists the issue of
heteroskedasticity (as shown in Table 3). To cope with the
problem of heteroskedasticity, this study employs the panel
EGLS test in the regression analysis. Nonetheless, the potential
for endogeneity issues is high when statistical analysis comprises
both firm-level and macroeconomic variables. To identify the
endogeneity, we use the Wald test and report the results in Table
4. Not surprisingly, the significant values of the restriction terms
anticipate the existence of endogeneity issues. Finally, the current
study employs the two-step system-GMM model proposed by
Holtz-Eakin et al. (1988) in the regression analysis and to check
robustness. The GMM model efficiently deals with the issue of
endogeneity in panel data. The implications of both models give
unbiased regression statistics. Irrespective of theoretical support,
some previous studies also considered these techniques to esti-
mate the regressions in similar empirical analyses (Kasoga, 2020;
Oppong & Pattanayak, 2019; Sardo & Serrasqueiro, 2018). The
regression results of both models are presented in Table 7.

6. Empirical results and discussion
6.1. Descriptive analysis
Table 5 exhibits the descriptive analysis for the variables of

the study. The mean value of INV is 0.471 with a range value
of 0.903, indicating the volume of investment of under-analysis

Table 3

Heteroskedasticity diagnostic.

Test name Statistics d.f. Prob.
Breusch—Pagan LM 1028.390 185 0.000
Pesaran scaled LM 68.982 - 0.000
Bias-corrected scaled LM 69.831 - 0.042
Pesaran CD 9.827 - 0.005

Source: author's self-estimation. Note: the significant p-value (p < 0.05) rejects
the null hypothesis i.e., the variance in error term is not similar.

Table 4
Endogeneity diagnostic.
Test name Wald Test
Value Df Probability
F-statistics 1832.558 (10,814) 0.000
Chi-square 18325.580 10 0.000
Null hypothesis summary
Normalized restriction terms (=0)  Value Std. error
C (1) 0.085 0.026
C @2 0.022 0.008
Cc @3 0.077 0.078
C@4 —0.063 0.011
C () 0.091 0.021
C (6) —0.049 0.067
c@ 0.108 0.024
C(8) —0.043 0.028
c©O —0.002 0.001
C (10) —0.008 0.003

Source: author's self-estimation. Note: null hypothesis assumed that restriction
terms are not linearly correlated.
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Table 5
Descriptive statistics.
Mean Median Std. dev. Range N

INV 0.471 0.464 0.183 0.903 23,420
MC 1.631 1.589 0.052 2910 23,420
HCE 0.209 0.148 0.162 0.821 23,420
SCE 0.790 0.851 0.112 0.840 23,420
CEE 0.124 0.082 0.123 0.980 23,420
SGR 0.064 0.055 0.043 0.622 23,420
ROA 0.134 0.115 0.085 0.786 23,420
LVG 0.304 0.298 0.084 0.645 23,420
FDI 9.234 9.239 0.140 1.501 23,420
INF 5.011 5.968 0.076 19.024 23,420
GDP 3.983 4.396 0.058 4.782 23,420

Source: author's own calculation. Acronyms: INV = investment decisions,
MC market capitalization, HCE human capital efficiency,
SCE = structural capital efficiency, CEE = capital employed efficiency,
SGR sales growth ratio, ROA profitability, LVG leverage,
FDI = foreign direct investment, INF = inflation rate, GDP = GDP growth
rate.

companies in comparison with total assets. Corporate firms
invest 47.1% of their total assets to acquire capital assets. The
mean value of MC is 1.631 which shows the logarithmic value
of total share owned by a company. If we split the discussion
on intellectual capital ratio into three heads, it can be viewed
that SCE has a highest mean value of 0.790 as compared to
HCE (0.209) and SCE (0.124), illustrating that structural cap-
ital efficiency (SCE) is a main driving force which urges the
enterprises on more investment. As for concern to control
variables, the mean value of SGR is 0.064 while the average
values of ROA and leverage are 0.134 and 0.304 relatively.
These values depict the trends of average increment in sales,
earning capacity, and loan volume of corporate firms. Simi-
larly, the mean values of macroeconomic control variables i.e.,
FDI, INF, and GDP are 9.234, 5.011, and 3.983 respectively.
These values give information on the macroeconomic condi-
tion of under-analysis countries.

6.2. Correlation analysis

In Table 6, we present the correlation statistics among the
variables of the study. Column 2 of Table 6 depicts the main
correlation trends between INV and other variables of the
study. The correlation value of MC is 0.146 while the corre-
lation values of HCE, SCE, and CEE are 0.170, —0.176, and
0.091 relatively. These values predict the strength of associa-
tion between INV and the main explanatory variables of the
study. The correlation value of SGR is 0.020, ROA is —0.167,
and LVG has a correlation value of 0.151. Likewise, FDI and
GDP have negative correlation values as —0.033 and —0.009
while INF carries a positive correlation trend (0.009) with INV.
These values suggest the degree and direction of association
between INV and other variables of the study.

6.3. Regression analysis

In our regression analysis, we apply two econometric
models—panel-EGLS and two-step system-GMM model
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Table 6
Correlation statistics.
INV MC HCE SCE CEE SGR ROA LVG FDI INF GDP
INV 1.000
MC 0.146 1.000
HCE 0.170 0.308 1.000
SCE —0.170 —0.308 0.670 1.000
CEE 0.091 0.312 0.933 —0.823 1.000
SGR 0.020 —0.116 0.048 —0.048 0.061 1.000
ROA —0.167 —0.154 0.477 —-0.477 0.508 0.248 1.000
LVG 0.151 —0.124 —0.356 0.356 —0.489 0.016 —0.344 1.000
FDI —0.033 0.155 0.090 —0.090 0.124 —0.029 —0.054 —0.098 1.000
INF 0.009 -0.162 —0.068 0.068 —0.098 0.310 0.093 0.109 —0.320 1.000
GDP —0.009 0.163 0.087 —0.087 0.119 0.034 —0.022 —0.124 0.142 —0.658 1.000

Source: author's own calculation. Acronyms: INV = investment decisions, MC = market capitalization, HCE = human capital efficiency, SCE = structural capital
efficiency, CEE = capital employed efficiency, SGR = sales growth ratio, ROA = profitability, LVG = leverage, FDI = foreign direct investment, INF = inflation

rate, GDP = GDP growth rate.

(abbreviated as system-GMM)—and report the results in
Table 7. The results of these two models address the problems
of heteroskedasticity and endogeneity. In addition, they
demonstrate the robustness of the main results. The statistical
analysis of the system-GMM model shows that market capi-
talization has a positive coefficient of 0.147, which is signifi-
cant at the 1 percent level. This value further illustrates that an
increase of one percent in MC raises industrial investment by
14.7 percent. Similarly, the coefficient value of the proxies for
intellectual capital, divided into HCE, SCE, and CEE, are
0.186, 1.643, and 0.496, respectively. All the values are sig-
nificant at 1 percent and make a positive contribution to
determining investment. Among the control variables, sales
growth ratio and leverage have positive and significant co-
efficients of 0.031 and 0.163, respectively. However, ROA has
a negative but significant coefficient of —1.485. Similarly, FDI
and the inflation rate have a negative (coefficient values

Table 7
Impact of market capitalization and intellectual capital on investment.

Variables

Investment decisions

Panel EGLS (1)

2-step system GMM model (2)

Coefficient Std. error Prob. Coefficient Std. error. Prob.

Constant 0.852*%** 0.266  0.001 1.703***  0.436 0.000
Market cap. 0.022%** 0.008 0.005 0.147***  0.085 0.048
Human cap. 0.774*** 0.078 0.000 0.186%**  0.045 0.002

Structural cap.  0.492*** (.126
Cap. emp. ratio 0.637*** (.111
Sale growth ratio 0.091*** 0.021

0.001 1.643***  0.136 0.002
0.000 0.496%**  0.421 0.038
0.000 0.031***  0.138 0.000

Profitability —0.493** 0.067 0.000 —1.485%** 0.415 0.000
Leverage 0.108*** 0.024  0.0000.163***  0.136 0.030
FDI —0.043*  0.028 0.108 —0.159*** 0.053 0.003

Inflation rate —0.002*** 0.001 0.016 —0.026*** 0.009 0.003
GDP growth rate 0.008*** 0.003 0.005 0.042***  0.018 0.022
Adjusted R-square 0.261 0.674

S.E. of regression 0.170 0.104

Prob (F-statistic) 0.000 -

Prob (J-statistic) - 0.524

Note: * significance at 10% level, ** significance at 5% level and
***significance at 1%. Source: author's own calculation. Instrument specifi-
cation: INV (-1) MC (-1) HCE (-1) SCE (-1) CEE (-1) SGR (-1) ROA (-1)
LVG (-1) FDI (-1) INF (-1) GDP (-1) MC (-2) HCE (-2) CEE (-2) SGR (-2).

—0.159 and —0.026, respectively) whereas the GDP growth
rate has a positive and significant relationship to investment
decisions (coefficient values 0.042). In short, our analysis
provides robust evidence on the positive relation of both MC
and IC to industrial investment even after we control for
endogeneity and several firm-specific and country-level factors.
In addition to the main regression analysis, Table 8 shows
the path analyses. Giving the coefficient values of the main
explanatory variables, we found that all alternative hypotheses
(H1, H2a, H2b, and H2c) are accepted. The path coefficient of
MC (f = 0.147, p < 0.05), HCE (§ = 0.186, p < 0.05), SCE
(P = 1.643, p < 0.05), and CEE (p = 0.496, p < 0.05)
corroborate the acceptance of all alternative hypotheses.

6.4. Discussion

In this study, we examine the role of market capitalization
and IC in boosting confidence in industrial investment. In our
regression analysis, we consider panel-EGLS and system-
GMM models and report the results in Table 7. The statisti-
cal results imply that market capitalization has a significant and
positive impact on industrial investment. Higher market capi-
talization gives industrial managers investment confidence by
revealing the financial soundness of an enterprise (Bakke &
Whited, 2010). At the firm level, a company that has more
market capitalization often makes more capital investment,
leading to a larger market share and greater availability of
intensive funds. Supporting this, Nnadi et al. (2021) highlights
the positive role of funds in capital investment. Additionally,

Table 8

Path analyses.

Path Statistical analysis Decision
Coefficients Prob.

H1: MC=INV 0.147%** 0.048 Accepted

H2a: HCE=INV 0.186%** 0.002 Accepted

H2b: SCE=INV 1.643%%* 0.002 Accepted

H2c: CEE=INV 0.496%** 0.038 Accepted

Source: author's own calculation. Notes: *** indicating p < 0.01.
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the availability of more funds is proportionate to greater market
capitalization (Demirgiic-Kunt & Maksimovic, 2002). Hence,
firms with greater market capitalization might make more
capital investment. Similarly, the impact of IC on investment
decisions is analyzed by dividing the discussion on IC into
three components: HCE, SCE, and CEE. The positive and
significant impact of HCE illustrates that a company with more
knowledge workers has more investment confidence. By
enhancing HCE, firms can maximize the output from invest-
ment (Hayaeian et al., 2021), which has a positive spillover
effect on industrial investment.

Linked to the discussion on IC, the statistical results further
reveal the positive relation of SCE to investment decisions.
SCE, which is the accumulation of efficient procedures to
perform different organizational operations efficiently, can help
to achieve the maximum benefits from any capital project
(Beltramino et al., 2021). A company with high SCE can
reduce its operational costs by achieving cost effectiveness
(Hsu & Fang, 2009) and thus obtain more returns on invest-
ment. This factor advances the growth of investment by
advocating optimistic thinking. Lastly, CEE also makes a
positive contribution to capital investment decisions. High CEE
shows that firms attain the capacity for higher profitability by
using the assets (Hashim et al., 2015). The effective level of
CEE enables industrial managers to confidently invest in long-
term projects based on the bright financial future of a company.
The high CEE indicates that a company has enough capacity to
effectively manage its capital assets and can derive more
returns from such assets. This factor urges firm managers to
acquire more capital assets, in other words, capital investment
(Forbes & Kara, 2010).

Among the control variables, the sales growth ratio has a
positive correlation with industrial investment. An adequate
sales growth rate requires greater proliferation of production
plants, which leads to an increase in demand for industrial
products (Farooq et al., 2021). Moreover, a higher ratio of sales
growth indicates the maximum utilization of PPE, which leads
to managerial confidence in these assets. By contrast, the
profitability ratio negatively impinges on industrial investment.
Not surprisingly, more profitable firms might deem capital
investment a less effective source and thus invest more in other
options that offer high return rates (Peters & Taylor, 2017).
This negative association further corroborates the investment
behavior of profitable firms in the countries under consider-
ation. The empirical results further reveal the positive rela-
tionship between leverage and investment, demonstrating the
significance of bank loans in boosting industrial investment.
Enterprises with greater access to bank loans to finance their
assets maintain a positive attitude toward making capital in-
vestment (Vo, 2019). These empirical relationships are
consistent with those in prior studies (Almeida et al., 2011;
Chen et al., 2019; Farooq et al., 2021).

Our empirical results further show the negative impact of
FDI and the inflation rate on corporate investment decisions.
The inflow of FDI exaggerates unfavorable market competition
and thus mitigates growth in the domestic industrial sector
(Umer & Alam, 2013). In that situation, the investment
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behavior of corporate firms may become ambiguous. Similarly,
the higher inflation rate might reduce the purchasing power of
retail consumers, and thus they might reduce their demand for
industrial goods (Cizkowicz & Rzonca, 2012). By reducing the
demand for industrial goods, this factor negatively impinges on
industrial investment. Lastly, the positive effect of the GDP
growth rate on investment decisions shows the significance of
prosperous economic conditions in enhancing industrial in-
vestment. Under better economic conditions, the enterprises
have positive capital investment growth because of higher
returns on this type of investment (Chen et al., 2019). Our
empirical analysis supports the hypothesis that market capi-
talization and intellectual capital have a growth-promoting role
in industrial investment.

7. Summary and conclusion

Firms with a high market share and more intellectual capital
are more likely than other firms to employ dynamic investment
strategies. These two kinds of assets—tangible (market capi-
talization) and intangible (intellectual capital) assets—on the
balance sheets of a company can augment physical investment.
Given that, our study determines the impact of market capi-
talization and intellectual capital on corporate decisions
regarding physical investment. The empirical analysis is based
on ten years of annual data on nonfinancial publicly listed firms
in China, India, and Pakistan. The statistical results of panel-
EGLS and system-GMM models reveal the significant and
positive impact of market capitalization on industrial invest-
ment. Firms with a higher market share are more confident
about physical investment because they have larger financial
reserves and the capacity to withstand financial shocks. The
empirical analysis then implies the positive role of all three
components of intellectual capital—HCE, SCE, and capital
employed efficiency—in determining industrial investment.
These factors enable an enterprise to confidently engage in
investment because of the availability of knowledge workers,
efficiency in internal business operations, and maximum utili-
zation capacity of their internal resources. These factors might
reduce investment inefficiency and enable firms to expand the
volume of investment. In summary, the empirical results
confirm all the hypotheses proposed (H1, H2a, H2b, H2c), and
the objective of the research is achieved. The empirical findings
are consistent even after heteroskedasticity and endogeneity
issues are addressed, and several firm-level and country-
specific variables are controlled for.

7.1. Policy suggestions and limitations

The empirical results lead us to make the following policy
suggestions to firm managers. They should pay more attention to
market capitalization in order to enhance industrial investment.
More market capitalization expands the financial flexibility of
firms, which further determines optimistic investment behavior.
Likewise, they should increase intellectual capital following
different strategies because doing so encourages firms to enhance
their investment volume. Our results indicate that firms should
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invest more in employee development, that is, in human capital, to
raise the volume of investment. Similarly, maximum efficiency in
accomplishing internal organizational operations (SCE) and better
utilization of resources (CEE) can pay off regarding a positive
investment attitude. Thus, they should be enthusiastic about
increasing SCE and CEE and are recommended to develop mul-
tiple strategies—for example, performance and other bonuses and
other monetary benefits—to encourage knowledge employees to
make their maximum efforts. This factor substantially encourages
talented employees to make more efforts. For their part, managers
should consider the current economic conditions in the country as
it also plays a potential role in determining investment. Our
analysis is unable to test the underlying empirical framework in an
individual country. Future studies should try to overcome this
limitation and including other factors, such as cash-holding status
and governance conditions. Both factors might have a potential
role in determining market capitalization and intellectual capital
that then have a significant impact on investment.
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