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ABSTRACT

The energy and power sectors are crucial for developing the financial
and socio-economic sectors of underdeveloped countries like Bangladesh.
Effective gas distribution can positively impact the supply chain, power
sectors, fertilizers, CNG stations, industries, and commercial users. The
study’s main goal is to evaluate the overall efficacy and predict the stability
and soundness of the five selected Bangladeshi natural gas distribution
companies. The secondary data of ten years from annual reports have been
taken purposively from selected companies and analysed with the help of
SPSS Version 24. The study finds that SGCL and JGDSL’s risky financial
positions depend on borrowing funds, and the rest of TGTDCL, PGCL,
and KGDCL have better positions. The study also reveals significant
differences in the value Z-score among the companies and performance.
All companies, except KGDCL, have poor productivity and operating
efficiency, indicating inefficient expense management. To improve financial
health, companies should maintain sufficient current assets and pay
liabilities, maintain a consistent sales margin, manage costs and expenses,
overcome operational problems, evaluate projects, establish policies for
maintaining a safe financial position, and report financial statements based
on FRC instructions.
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1. Introduction

Nowadays, the business world is running through col-
laboration and competition in the global market. Because
of the higher level of global market competition, without
performance evaluation and continuous monitoring, the
company will not be able to face global challenges and
sustain itself in the market in the long run (Baran et al.,
2016; Chan & Qi, 2003; Collin, 2003; Erdogan et al., 2015;
Üçüncü et al., 2018). The evaluation process reflects a
company’s effectiveness and sustains when financial per-
formance is determined accurately. Financial performance
evaluation is crucial to achieving investment objectives,
particularly boosting revenue in a competitive market for
manufacturing business operations (Abdel-Basset et al.,
2020) and becoming a vital tool for managerial decisions
(Gazi et al., 2022). According to Elgazzar (2013), perfor-
mance measurement is required to implement methods for
maximizing productivity, efficiency, and effectiveness. Per-
formance evaluation compares and interprets current and

past performance with standard performance (Debasish,
2006; Varkkey & Dessler, 2018). Financial performance
indicates business profitability in a fundamental sense
(Green, 1978). To assess a company’s current position and
potential for future success, it is crucial to consider its
business success as well as its liquidity, leverage, operations
efficiency, and comparative performance relationships.
Financial analysis is conducted to assess organizational
viability, stability, and profitability. Financial analysis is
the act of accurately creating a relationship between the
balance sheet and income statement to determine the orga-
nizational strengths and weaknesses of an organization
(Khan & Jain, 2008; Pandey, 2011; Parveen & Mohideen,
2014; Üçüncü et al., 2018). Financial statement analysis
is a component of business analysis. Business analysis
is the evaluation of a company’s prospects and risks to
make business decisions about equity and debt valua-
tion, credit risk assessment, earnings predictions, audit
testing, compensation negotiations, and other decisions
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(Subramanyam & Wild, 2014) and capital structure, costs,
revenues, and consequent profit margins have an impact on
organizational performance (Al Dalayeen, 2016).

Performance and financial health are crucial factors for
individuals, banks, governments, auditors, creditors, own-
ers, employees, management, society, stakeholders, etc., in
making their decisions (Ahmed & Alam, 2015; Altman
et al., 2017; Dhamelia, 2021; Emre & Serdar, 2023; Kertap-
ati et al., 2004; Lifschutz & Jacobi, 2010; Milašinović et al.,
2019; Mostofa et al., 2016; Shetty & Shetty, 2020; Verlekar
& Kamat, 2019). Rating agencies, managers, investors,
auditors, creditors, lenders, stakeholders, and the country’s
economy highly depend on the accurate forecasting of the
organizational financial crisis (Alaka et al., 2018; Emre &
Serdar, 2023).

There was a long time of debate among planners,
administrators, managers, economists, and academicians
on how to quantify the performance of public organi-
zations (Asaduzzaman et al., 2015) because the main
objectives were concerned with the welfare of the public,
not generating income. Natural gas distribution companies
in Bangladesh are public limited companies controlled
by the Bangladesh Oil, Gas, and Mineral Corporation
(Petrobangla) under the Ministry of Power, Energy, and
Mineral Resources (Petrobangla, 2021). So, there is a
debate in the gas sector of Bangladesh as to why that
organization generates profit. The golden age of Jute Mills
Corporation, Bangladesh Textile Mills Corporation, and
Bangladesh Sugar Mills Corporation shaped the history
of Bangladesh. All these public bodies are so weak in a
financial position that are not operated successfully, and
every year a huge amount of loss is incurred from those
organizations (Hossain et al., 2021; Hossain et al., 2006;
Islam et al., 2013). So it is time to measure of financial
health (Chakraborty, 2017) of the natural gas distribution
company for sustain in the competition. The financial per-
formance, financial stability, and the chance of bankruptcy
are determined by the Z-score model (Bushra & Mishra,
2015). The Z-score model is the most used model based
on accounting data and easy applicability (Emre & Ser-
dar, 2023; Milašinović et al., 2019; Verlekar & Kamat,
2019). Poor decision is the main cause of corporate failure
(Bushra & Mishra, 2015). Policymakers and investors can
get early warnings about solvency. Early warning indica-
tors are sought after for financially troubled organizations.
The sooner the trouble is identified, the more effectively
a remedy may be implemented to turn in the right truck
(Svabova et al., 2020). Future development depends on
the analysis, trend, and prediction of the financial position
and interpretation of the result (Svabova et al., 2020).
The Altman Z-Score model is a widely accepted model to
predict financial distress in international contests (Altman
et al., 2017). Although the effectiveness of the Altman
model depends on the economic environment and oper-
ating industry (Georgiev & Petrova, 2020), Altman’s Z
score approach is still useful for identifying failing busi-
nesses before they go bankrupt (Barboza et al., 2017;
Cındık & Armutlulu, 2021), the prediction 70%–80% is
accurate (Altman et al., 2017; Shetty & Shetty, 2020), and
bankruptcy is predicted prior one year of collapse (Ahmed

& Alam, 2015; Kim, 2007). Natural gas sectors con-
tributed more than 63% of total commercial energy uses
in Bangladesh (Bangladesh Economic Review 2021, 2021).
In Bangladesh, 71% of electricity is generated from natural
gas (Bangladesh Economic Review 2020, 2020). The failure
and distress of the gas distribution highly affected the
supply chain of gas and, consequently, on power sectors,
fertilizers companies, CNG stations, industry production,
commercial users, and domestic users across the country.
So, the study is undertaken by the researcher to assess
the overall efficacy and anticipate the stability and sound-
ness of the selected natural gas distribution companies
in Bangladesh. This study is important from both the
organization’s point of view as well as the economic point
of view.

2. Literature Reviews

Altman Z-score model was first introduced in 1968
to measure financial performance and predict the finan-
cial distress of companies. Subsequently, this model was
improved to cope with the new situation and predict accu-
rate results. For the development of conceptual framework
and literature, different research studies were reviewed.
Some of the important works are as follows:

Kertapati et al. (2004) explained that the success of a
company had direct or indirect effects on management,
shareholders, the government, customers, suppliers, and
other stakeholders. Ratio analysis is a common financial
performance measurement technique, with five variables
being crucial for its development. Bandyopadhyay (2006)
created a bankruptcy model for the Indian company
sector based on MDA, using factors such as liquidity,
leverage, solvency, productivity, turnover, solidity, and
other nonfinancial variables. The financial performance
of Indian automobile companies listed on the Bombay
Stock Exchange (BSE). The manufacturing model of Alt-
man’s Z-score was applied, revealing that all companies
except Tata (Grey Zone) are sound in a position with
no chance of bankruptcy (Bushra & Mishra, 2015). Risk
management activities are integrated within risk man-
agement activities, and the banking industry faces risks
that need to be addressed. Altman’s Z-Score model has
been used to predict bank failures, with the model accu-
rately predicting failure up to two years ahead of distress.
However, the original model was found to have limited
prediction value and overstated bankruptcy relative to
real cases (Chakraborty, 2017). Milašinović et al. (2019)
highlighted the importance of financial stability preserved
from bankruptcy. The modified model has broad use in
manufacturing, service, public, and private enterprises.
Untwal (2019) examined the suitability of using Altman’s
bankruptcy model to assess the financial strength of ser-
vicing companies of Infosys, finding that for most of
the years, Infosys has been operating in a safe zone.
Cındık and Armutlulu (2021) predicted financial distress
in Turkey companies using four models: Altman Z-score,
Revised Altman Z-score, Quadratic discriminant analysis,
and Random Forest machine learning. Random Forest
produced 100% of the findings for publicly listed com-
panies, but other models revealed that private companies
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performed better than publicly traded ones. Dhamelia
(2021) explained that financial analysis and financial state-
ments are tools for aiding in the future utilization of
organizations’ assets. The Z-score model, which Altman
devised to forecast a company’s financial health, is a
set of financial measures that helps investors, managers,
auditors, creditors, and CEOs make wise decisions by
accurately predicting financial performance. Altman et al.
(2017) used the modified Z-score model to evaluate multi-
national banks’ insolvency and company distress. The
model, developed in 1983, was 75% accurate and could
be increased to 90% by including more factors and nation
estimations. Kittur (2019) investigated the effectiveness of
the Altman model in Indian banking sectors, finding it
more suitable for testing financial performance during the
distress period. Verlekar and Kamat (2019) highlighted
the impact of a single bank’s collapse on national and
global economies, with the original model showing limited
prediction value and overstating bankruptcy. Shetty and
Shetty (2020) assessed Yes Bank’s performance using the
Altman Z Score model, finding it did not accurately predict
the bank’s bankruptcy. Ntawumenyumunsi and Maringa
(2022) found bankruptcy problems were primarily related
to increasing demand deposits, quasi-money, and treasure
bill holding. Emre and Serdar (2023) concluded that the Z-
score model is suitable for assessing a company’s financial
performance and serving as a predictor for making long-
term judgments about a publicly traded company’s worth.

In Bangladesh, Chowdhury and Barua (2009) analyzed
the financial distress of the Z category share of the Dhaka
Stock Exchange using Altman Z-score and found that
90% of companies were experiencing financial difficulties
due to inadequate management capability and inefficient
operational activities. Most Bangladeshi companies do not
use Altman’s Z-scores. Masum and Johora (2012) assessed
the performance of four Bangladeshi ceramic industries
using the Z Score approach, finding weak liquidity and
difficulty meeting existing liabilities. Jahur and Quadir
(2012) identified reasons for Bangladeshi SMEs’ finan-
cial difficulties, including rate of adequacy, sales patterns,
debt, and management competencies. Fund management,
resource mobilization, inadequate reporting systems, low
productivity and profitability, and management succession
are the main reasons for the financial crisis. Hasan and
Khanam (2013) highlighted the need for improved long-
term solvency, liquidity, and productivity in Bangladesh’s
state-owned general insurance companies. Hossain and
Moudud-Ul-Huq (2014) found that 48% of enterprises
were in the “grey” zone, and only 20% were in a secure
position of the cement industries in Bangladesh. Ahmed
and Alam (2015) examined the financial standing of fifteen
banks in Bangladesh using the Altman Z Score model.
The findings indicated that most banks were distressed,
although the trend was improving. Hamid et al. (2016)
predicted the financial position of 15 non-bank finan-
cial institutions in Bangladesh using the Altman Z score
model (1983). Results indicated that most companies lay
in the distress zone despite their outstanding local and
global market performance. Researchers suggested regula-
tory authorities, researchers, and stakeholders should be
watchdogs on company performance. Mostofa et al. (2016)

evaluated the financial performance of 25 Bangladeshi
banks using the Altman model to predict financial crises.
They used indicators like leverage, activity, profitability,
solvency, and market value ratios. The profitability ratio
showed significant volatility. Sina et al. (2020) used the
Altman Z-score to determine the illness of Bangladeshi
garment industries, finding a negative correlation between
the five Z-score ratios. Factors found included working
capital management inefficiencies, resource misallocation,
idle capacity, and low activity levels.

In the previous study, there was no study related to
performance evaluation and predicting financial health
conditions in the natural gas distribution companies (pub-
licly traded) carried out by applying the Z-score model, so
the scope will open to conducting research.

3. Methods and Methodology

There are six natural gas marketing companies in
Bangladesh operating their activities across the country.
To measure the performance of the financial position and
find out the financial distress, five companies were selected
purposively Titas Gas Transmission and Distribution
Company Ltd., (TGTDCL), Jalalabad Gas Transmission
and Distribution System Limited (JGDSL), Pashchiman-
chal Gas Company Limited (PGCL), Karnaphuli Gas
Distribution Company Limited (KGDCL), and Sundar-
ban Gas Company Limited (SGCL) based on geographical
location, year of establishment and area coverage. Sec-
ondary data are used to carry out the research. ten years,
from 2012–13 to 2021–22, have been considered in this
study, and data have been collected from annual reports,
audit reports from selected companies, articles from online
publications, etc. With the help of SPSS Version-24, the
gathered data has been analyzed. The accounting and sta-
tistical tools like ratios, Z-score, mean, standard deviation,
coefficient of variation, ANOVA single factors, regression
analysis, and correlation analysis are applied to uncover
the problems and prospects of natural gas marketing com-
panies in Bangladesh.

4. Hypothesis of the Study

• Ho1 = There is no significant difference among
Bangladesh’s natural gas marketing companies
regarding liquidity (X1).

• Ho2 = There is no significant difference among
Bangladesh’s natural gas marketing companies
regarding past profitability (X2).

• Ho3 = There is no significant difference among
Bangladesh’s natural gas marketing companies
regarding profitability (X3).

• Ho4 = There is no significant difference among
Bangladesh’s natural gas marketing companies
regarding Leverage (X4).

• Ho5 = There is no significant difference among
Bangladesh’s natural gas marketing companies
regarding the Altman Z-score.
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5. Performance Evaluation Based on Altman’s Z
Score

The Z-score model, which Altman developed in 1968
(Altman et al., 2017), is a multiple discriminatory analy-
sis of financial statements used to measure performance,
predict financial distress, and help investors make suitable
and accurate decisions (Bushra & Mishra, 2015). Firstly, it
was only applicable to publicly traded companies. The five
variables in the model are liquidity, profitability, leverage,
solvency, and activity ratios (Altman, 1968). The authors
then created a new model (Z’) in 1983 with a wider
variety of applications in private-public, manufacturing-
non-manufacturing businesses. A new model (Z’’) with
four variables apart from asset turnover was introduced in
1995 in response to an issue with the private firm database
(Altman et al., 2017). Details of the evaluation systems of
the Altman Z-score model are as follows:

• Publicly traded Companies (Altman, 1968):

Z = 0.012X1 + 0.014X2 + 0.033X3 + 0.006X4

+ 0.999X5 (1)

where X1 is Working capital over total Assets (a measure
of liquidity), X2 is Retained Earnings over total Assets
(a measure of reinvested earnings and past profitability),
X3 is EBIT over total Assets (a measure of profitability),
X4 is Market/Book value of equity over total liabilities
(a measure of leverage), X5 is Sales over total Assets (a
measure of efficiency/activity).

• Private manufacturing Companies (Altman, 1983;
Altman et al., 2017):

Z′ = 0.717X1 + 0.847X2 + 3.107X3 + 0.420X4

+ 0.998X5 (2)

• Private non-manufacturing servicing companies
(Altman, 1983):

Z = 6.56X1 + 3.26X2 + 6.72X3 + 1.05X4 (3)

where the value of the Z-score is less than 1.10 (Distress),
1.10 to 2.60 (grey zone), and more than 2.60 (safe zone)
(Cındık & Armutlulu, 2021; Kittur, 2019), this model is
appropriate for the natural gas distribution companies
in Bangladesh. The value of Z (servicing companies)’ is
treated as a dependent variable, whereas X1 (Liquidity),
X2 (Profitability), X3 (Productivity), and X4 (Leverage)
are treated as independent variables. X5 is deducted to
reflect the minimum effects of industry impact (Cındık &
Armutlulu, 2021).

6. Analysis and Findings

Based on the collected data and applied tools, analysis
and findings are as follows:

X1 = Net Current Assets/working capital (CA − CL)

Total Assets
(4)

The ratio of the company’s total assets held to its work-
ing capital is shown by X1. This ratio (X1) shows the

company’s ability to pay its present debts; the greater the
value, the greater the ability to pay off debts. The ratio
allows for the evaluation of a company’s financial diffi-
culty (Knežević et al., 2019). On the other hand, a lower
ratio denotes greater discomfort and the burden of huge
liabilities (Untwal, 2019). Greater current asset holdings
are a sign of financial health and the ability of the business
to meet its obligations with its available cash. Normally,
continual operational losses of any organization represent
the reducing the percentage of the company that indicates
a distressed position (Altman, 2013; Chakraborty, 2017).

It can be seen from Table I that PGCL and KGDCL
had an overall negative ratio over the research period from
2012–13 to 2017–18, with an overall mean of 0.01. The
ratio has been trending downward and upward over the
year but has been able to reach positive levels from 2018–
19 to 2021–2022. At the same time, TGTDCL and SGCL
were able to maintain this ratio’s favorable status in 2012–
13. JGTDSL was maintaining positive ratios except from
2015–16 to 2017–18. However, if a business invests in a
lucrative venture, it maintains a low current asset, and in
such circumstances, it is acceptable to have a low value of
this ratio. All the company’s SD values were higher than
Sample (0.02), indicating less homogeneity of the concern
variable, according to the larger standard deviation. The
performance of gas companies is determined by the mean
values of the ratios; in this case, TGTDCL (0.15) exhibits
the highest performance, while PGCL and KGDCL (0.01)
exhibit the lowest. Since in ANOVA single factor, calcu-
lated F value 3.07∗ is greater than the table value (2.58),
the null hypothesis is rejected at a 5% level of significance
[result hypothesis-1]. Thus, there is a notable variation in
the liquidity position of natural gas distribution companies
in Bangladesh.

X2 = Retained Earnings
Total Assets

(5)

X2 measures the leverage (Ahmed & Alam, 2015) and
profitability of the company (Chakraborty, 2017; Unt-
wal, 2019). It indicates the amount of profit reinvested
in the company, which means capital is financed from
its resources (Milašinović et al., 2019). The value of the
ratios depends on the age and unallocated earnings of the
company. The ratio value of the new company is compar-
atively lower in comparison to the old company. The low
value represents a high dependency on financing on the
borrowings (Milašinović et al., 2019; Untwal, 2019).

It can be seen from Table II that KGDCL had the
highest value (0.43), subsequently followed by TGTDCL
(0.38), PGCL (0.34), JGTDSL (0.33) are greater than the
sample mean value (0.31) and SGCL (0.05) is the lowest
value. It indicates that the profitability and profit reinvest-
ment capacity of KGDCL is better than other natural gas
distribution companies and that they are able to finance
their investment from their sources. The ratio of X2 is lower
in the SGCL because this company is newly established in
Bangladesh. It was found that SGCL has to borrow funds
to operate the business. All the company’s SD values were
higher than Sample (0.02), indicating less homogeneity
of the concern variable, according to the larger standard
deviation. At the 1% significance level, the null hypothesis
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TABLE I: X1: Net Working Capital/Total Assets

Years TGTDCL JGTDSL PGCL KGDCL SGCL Mean ANOVA single factor

2012–2013 0.14 0.07 −0.03 −0.17 0.02 0.01 3.07∗

2013–2014 0.13 0.02 −0.01 −0.12 0.01 0.01
2014–2015 0.11 0.03 −0.01 −0.18 0.04 0.00
2015–2016 0.08 −0.03 −0.02 −0.17 0.02 −0.02
2016–2017 0.11 −0.12 −0.09 −0.20 0.03 −0.05
2017–2018 0.09 −0.03 −0.05 −0.01 0.07 0.01
2018–2019 0.13 0.01 0.03 0.10 0.18 0.09
2019–2020 0.22 0.06 0.09 0.25 0.03 0.13
2020–2021 0.27 0.11 0.14 0.29 0.01 0.16
2021–2022 0.24 0.09 0.04 0.30 0.13 0.16

Mean 0.15 0.02 0.01 0.01 0.05 0.05
SD 0.06 0.07 0.07 0.21 0.06 0.08

Source: Data are compiled from published records of companies.
Note: ∗, ∗∗ consecutively statistically significant at 5% and 1% level, where table value = 2.58.

TABLE II: X2: Retained Earnings/Total Assets

Years TGTDCL JGTDSL PGCL KGDCL SGCL Mean ANOVA single factor

2012–2013 0.41 0.37 0.19 0.43 0.00 0.28 61.07∗∗

2013–2014 0.44 0.37 0.24 0.40 0.00 0.29
2014–2015 0.46 0.37 0.29 0.42 0.01 0.31
2015–2016 0.41 0.34 0.30 0.41 0.02 0.30
2016–2017 0.44 0.30 0.31 0.40 0.03 0.30
2017–2018 0.37 0.28 0.38 0.48 0.07 0.31
2018–2019 0.35 0.29 0.37 0.46 0.09 0.31
2019–2020 0.32 0.33 0.43 0.50 0.11 0.34
2020–2021 0.33 0.35 0.48 0.49 0.08 0.35
2021–2022 0.32 0.27 0.43 0.32 0.13 0.29

Mean 0.38 0.33 0.34 0.43 0.05 0.31
SD 0.05 0.04 0.09 0.05 0.05 0.02

Source: Data are compiled from published records of companies.
Note: ∗, ∗∗ consecutively statistically significant at 5% and 1% level, where table value = 2.58.

is rejected because the computed F value (61.07) in the
ANOVA single factor is higher than the table value (2.58)
[result in hypothesis-2]. So, there is a significant difference
between the past profitability of natural gas distribution
companies.

X3 = Earnings before Interest and Tax (EBIT)

Total Assets
(6)

Before interest and taxes are paid, X3 calculates asset
productivity and profitability (Ahmed & Alam, 2015;
Chakraborty, 2017; Knežević et al., 2019; Milašinović
et al., 2019). This ratio also indicates the operating effi-
ciency of the company (Mostofa et al., 2016). The ability
of a company’s assets to generate profits determines its
ability to survive, and this ratio is a useful tool for forecast-
ing business failure (Ahmed & Alam, 2015; Chakraborty,
2017; Untwal, 2019).

It can be seen from Table III that the overall highest
productivity and operating efficiency of KGDCL (0.25),
subsequently followed by PGCL (0.10), JGTDSL (0.06),
TGTDCL (0.04) and SGCL (0.04) whereas the mean value
(0.10). It is found from the analysis that the productivity
of all companies except KGDCL is not satisfactory at all
and indicates that all the expenses are not efficiently main-
tained by the management of the organizations, although
the SD value of this ratio of JGDSL (0.01), PGCL (0.02) is
lower than the Sample (0.03), indicating high homogeneity

of the concern variable, according to the larger standard
deviation. The null hypothesis is rejected because the cal-
culated F value (14.16∗∗) in the ANOVA single factor is
greater than the table value (2.58) [result hypothesis-3]. So,
there is a significant difference in the profitability of the
natural gas distribution companies.

X4 = Book value of Equity capital
Total Liabilities

(7)

X4 denotes the financial leverage of the company (Unt-
wal, 2019). The high ratio signifies the low financial risk
of the company. If the value of equity capital is less than
the total liabilities, it indicates the company is insolvent
(Chakraborty, 2017).

It can be seen from Table IV that the leverage of SGCL
(0.17) and JGDSL (0.63) indicate that the financial posi-
tion of these companies is risky, and they depend on
borrowing funds. However, the position is better for the
companies TGTDCL (0.98), PGCL (0.98), and KGDCL
(0.85) compared with the mean value (0.72). All the
company’s SD values were higher than Sample (0.06), indi-
cating less homogeneity of the concern variable, according
to the larger standard deviation. Due to the computed F
value in the ANOVA single factor (27.30∗∗) being higher
than the table value (2.58), the null hypothesis is rejected [
result for hypothesis-4]. So, there is a significant difference
in the leverage position among the natural gas distribution
companies.
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TABLE III: X3: EBIT/Total Assets

Years TGTDCL JGTDSL PGCL KGDCL SGCL Mean ANOVA single factor

2012–2013 0.11 0.07 0.07 0.63 0.00 0.18 14.16∗∗

2013–2014 0.11 0.07 0.11 0.30 0.00 0.12
2014–2015 0.08 0.07 0.11 0.27 0.01 0.11
2015–2016 0.03 0.05 0.08 0.19 0.02 0.08
2016–2017 0.03 0.04 0.07 0.14 0.01 0.06
2017–2018 0.01 0.05 0.08 0.17 0.06 0.08
2018–2019 0.02 0.06 0.11 0.16 0.08 0.08
2019–2020 0.01 0.07 0.13 0.15 0.09 0.09
2020–2021 0.01 0.08 0.12 0.14 0.08 0.09
2021–2022 0.01 0.07 0.10 0.34 0.09 0.12

Mean 0.04 0.06 0.10 0.25 0.04 0.10
SD 0.04 0.01 0.02 0.15 0.04 0.03

Source: Data are compiled from published records of companies.
Note: ∗, ∗∗ consecutively statistically significant at 5% and 1% level, where table value = 2.58.

TABLE IV: X4: Book Value of the Equity Capital/Total Liability

Years TGTDCL JGTDSL PGCL KGDCL SGCL Mean ANOVA single factor

2012–2013 1.32 0.81 0.69 0.74 0.01 0.72 27.30∗∗

2013–2014 1.39 0.80 0.79 0.68 0.15 0.76
2014–2015 1.42 0.76 0.88 0.72 0.15 0.79
2015–2016 0.99 0.66 0.88 0.71 0.16 0.68
2016–2017 1.15 0.55 0.82 0.68 0.15 0.67
2017–2018 0.80 0.49 1.12 0.94 0.18 0.71
2018–2019 0.73 0.52 0.94 0.85 0.19 0.65
2019–2020 0.64 0.61 1.15 1.01 0.19 0.72
2020–2021 0.66 0.64 1.40 1.32 0.22 0.85
2021–2022 0.65 0.46 1.12 0.85 0.30 0.67

Mean 0.98 0.63 0.98 0.85 0.17 0.72
SD 0.32 0.13 0.21 0.20 0.07 0.06

Source: Data are compiled from published records of companies.
Note: ∗, ∗∗ consecutively statistically significant at 5% and 1% level, where table value = 2.58.

The Altman’s Z-scores for each company, as determined
by the tools mean, standard deviation, and coefficient of
variations (CV) for the period under consideration, are
compared in Table V to show the descriptive statistics of
Bangladesh’s natural gas distribution companies. While
the mean values of the ratios determine the performance of
the companies, the wider the range and standard deviation,
the less consistent the concern variable is. It was discovered
that the mean of Altman’s Z-score was below standard for
SGCL (1.01) and laid down in the stress zone (standard
>2.60), JGDSL (2.29), and laid down in the grey zone and
all the other companies namely KGDCL (4.04), TGTDCL
(3.55), and PGCL (2.86) are laid down in safe zone within.
The computed F value (14.10) in the ANOVA single factor
is higher than the table value (2.58), which leads to the
rejection of the null hypothesis [result hypothesis-5]. Thus,
there is a significant difference Z-value of the natural gas
distribution companies.

The R square, adjusted R square, and standard error,
regression, and residual F-statistics model included vari-
ables of the selected natural gas distribution companies,
and overall, they are illustrated in Table VI.

From Table VII, in the regression analysis, the value of
the Z-score is treated as the dependent variable, whereas
X1 (Liquidity), X2 (Profitability), X3 (Productivity), and
X4 (Leverage) are considered as independent variables.
From Table VII, it is noted that the value of the ZT

score depends on the regression coefficient 0.75 (X1), 0.71
(X2), and 0.64 (X3) at a 1% level of significance for the
TGTDCL where the VIF (Variance Inflationary Factor)
are found in the acceptable region of multicollinearity
(Tables I–V). Moreover, a one unit increase in X1, X2, and
X3 will positively impact the dependent variable Z score
with an increase of 0.75, 0.71, and 0.64 units, respectively.
It is found that leverage (equity to debt ratio) has no
significant relation to the performance of Z value.

The value of the ZJ score depends on the regression coef-
ficient 0.83 (X1) and 0.41 (X4) at a 1% level of significance
for the JGTDSL where the VIF (Variance Inflationary
Factor) is found in the acceptable region of multicollinear-
ity (Tables I–V). Moreover, one unit increase of X1 and X4
will positively impact the dependent variable Z-score with
an increase of 0.83 and 0.41 units, respectively. It is found
that Profitability (Retained earnings to total assets) and
Productivity (EBIT/TA) have no significant relation to the
performance of Z value.

The value of the ZP score depends on the regression
coefficient 0.51 (X1), 0.48 (X2), and 0.11 (X3) at a 1%
level of significance for the PGCL where the VIF (Variance
Inflationary Factor) is found in the acceptable region of
multicollinearity (Tables I–V). Moreover, one unit increase
of X1, X2, and X3 will positively impact the dependent
variable Z-score with an increase of 0.51, 0.48, and 0.11
units, respectively. It is found that leverage (equity to debt
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TABLE V: Altman Z-Score the Selected Natural Gas Distribution Companies in Bangladesh

Z-score = (6.56X1) + (3.26X2) + (6.72X3) + (1.05X4)

Years TGTDCL JGTDSL PGCL KGDCL SGCL Mean ANOVA single factor

2012–2013 4.35 3.02 1.65 5.32 0.14 2.90 14.10∗∗

2013–2014 4.49 2.64 2.23 3.23 0.24 2.57
2014–2015 4.28 2.67 2.58 2.72 0.51 2.55
2015–2016 3.15 1.91 2.31 2.26 0.52 2.03
2016–2017 3.59 1.01 1.73 1.66 0.53 1.70
2017–2018 2.65 1.59 2.68 3.64 1.27 2.37
2018–2019 2.88 1.94 3.11 4.13 2.17 2.85
2019–2020 3.18 2.60 4.12 5.38 1.34 3.32
2020–2021 3.59 3.02 4.73 5.83 1.15 3.66
2021–2022 3.36 2.46 3.49 6.22 2.20 3.55

Mean 3.55 2.29 2.86 4.04 1.01 2.75
SD 0.64 0.66 1.01 1.59 0.75 0.93
CV 18.00 28.66 35.16 39.38 74.09 39.06

Source: Data are compiled from published records of companies.
Note: ∗, ∗∗ consecutively statistically significant at 5% and 1% level. SD: CV:.

TABLE VI: ANOVA Regression Model Fit for the Selected Natural Gas Distribution Companies in Bangladesh

Companies R square Adjusted R square Std. error Regression Residual F-statistics Model included variables

TGTDCL 0.999 0.998 0.02889 3.647 0.005 1455.933∗∗(3, 6) X1, X2, X3
JGTDSL 0.998 0.998 0.032 3.846 0.007 1877.516∗∗(2, 7) X1, X4

PGCL 0.994 0.990 0.09882 9.036 0.059 308.458∗∗(3, 6) X1, X2, X3
KGDCL 1.00 1.00 0.02564 22.787 0.003 8663.718∗∗(4, 5) X1, X2, X3, X4

SGCL 0.998 0.997 0.03873 5.019 0.009 1115.427∗∗(3, 6) X1, X3, X4
Overall 1.00 1.00 0.03026 100.084 0.041 27322.761∗∗(4, 45) X1, X2, X3, X4

Sources: Derived from table No. 1, 2, 3, 4 & 5 using SPSS version 24.
Note: ∗, ∗∗ consecutively statistically significant at 5% and 1% level and within the first parenthesis indicated the degree of freedom.

TABLE VII: The Regression Coefficient of the Selected Variables of Natural Gas Distribution Companies in Bangladesh

TGTDCL JGTDSL PGCL KGDCL SGCL Overall

Parameters β VIF β VIF β VIF β VIF β VIF β VIF

X1 (WC/TA) 0.75∗∗ 2.568 0.83∗∗ 1.045 0.51∗∗ 4.275 0.87∗∗ 3.966 0.49∗∗ 1.451 0.54∗∗ 1.194
X2 (RE/TA) 0.71∗∗ 4.704 — — 0.48∗∗ 1.998 0.12∗∗ 2.441 — — 0.32∗∗ 5.048

X3 (EBIT/TA) 0.64∗∗ 2.455 — — 0.11∗∗ 3.077 0.64∗∗ 1.225 0.52∗∗ 2.578 0.50∗∗ 1.347
X4 (BOE/TD) — — 0.41∗∗ 1.045 — — 0.12∗∗ 5.855 0.15∗∗ 2.285 0.28∗∗ 4.755

Note: Calculated from Tables I–V with the help of SPSS version-24; Beta co-efficient are standardized form; ∗, ∗∗ consecutively statistically significant
at 5% and 1% level.

ratio) has no significant relation to the performance of Z
value.

The value of the ZK score depends on the regression
coefficient 0.88 (X1), 0.11 (X2), 0.64 (X3), and 0.12 (X4) at
a 1% level of significance for the KGDCL where the VIF
(Variance Inflationary Factor) is found in the acceptable
region of multicollinearity (Tables I–V). Moreover, one
unit increase of X1, X2, X3, and X4 will positively impact
the dependent variable Z-score with an increase of 0.88,
0.12, 0.64, and 0.12 units, respectively.

The value of the ZS score depends on the regression
coefficient 0.49 (X1), 0.52 (X3), and 0.15 (X4) at a 1%
level of significance for the SGCL where the VIF (Variance
Inflationary Factor) is found in the acceptable region of
multicollinearity (Tables I–V). Moreover, one unit increase
of X1, X3, and X4 will positively impact the dependent
variable Z-score with the increase of 0.49, 0.52, and 0.15
units, respectively. It is found that profitability (X2) has no
significant relation to the performance of the Z value.

The value of the Zo score depends on the regression
coefficient 0.54 (X1), 0.32 (X2), 0.50 (X3), and 0.28 (X4)
at a 1% level of significance for the overall companies
where the VIF (Variance Inflationary Factor) is found in
the acceptable region of multicollinearity (Tables I–VI).
Moreover, one unit increase of X1, X2, X3, and X4 will
positively impact the dependent variable Z-score with an
increase of 0.54, 0.32, 0.50, and 0.28, respectively.

From Table VIII, it is noted that X1 (−0.001) has a
negative correlation with the z score, whereas X2 (0.618)
has an insignificant relation, but X3 (0.883∗∗) and X4
(0.808∗∗) have a significant positive correlation at 1% level
of significant for the TGTDCL.

It is found that X1 (0.914∗∗) and X3 (0.957∗∗) have a
significant positive correlation at a 1% level of significance
for the JGTDSL, whereas X2 (0.634∗) has a significant
positive correlation at a 5% significant level and X4 (0.585)
has an insignificant correlation.
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TABLE VIII: Correlations Analysis with Z-Score for Each of its
Components

Companies X1 X2 X3 X4

TGTDCL −0.001 0.618 0.883∗∗ 0.808∗∗

JGTDSL 0.914∗∗ 0.634∗ 0.957∗∗ 0.585
PGCL 0.936∗∗ 0.899∗∗ 0.789∗∗ 0.923∗∗

KGDCL 0.810∗∗ 0.114 0.311 0.642∗

SGCL 0.846∗∗ 0.923∗∗ 0.903∗∗ 0.766∗∗

Note: Calculated from Tables I–V. ∗∗Correlation is significant at the 0.01
level (2-tailed). ∗Correlation is significant at the 0.05 level (2-tailed).

For the PGCL, it is observed that all the variables like X1
(0.936∗∗), X2 (0.899∗∗), X3 (0.789∗∗), and X4 (0.957∗∗) have
significant positive correlation at a 1% level of significance.

It is estimated that X1 (0.810∗∗) has a significant pos-
itive correlation at a 1% level of significance, and X4
(0.642∗) has a positive significant level at a 5% level. Rest
two variables, X2 (0.114) and X3 (0.311), have a positive
insignificant correlation for KGDCL.

It is noted that all the variables like X1 (0.846∗∗), X2
(0.923∗∗), X3 (0.903∗∗), and X4 (0.766∗∗) have a signif-
icant positive correlation with Z-score at a 1% level of
significance for SGCL.

7. Major Findings

The major findings from the analysis and interpretations
are as follows:

1. It has been found that based on liquidity (X1),
PGCL and KGDCL have a negative ratio from
2012–2013 to 2017–2018, with a mean of 0.01.
However, it shows a downward trend and upward,
reaching positive levels from 2018–2019 to 2021–
2022. TGTDCL and SGCL maintain favorable
ratios, while JGTDSL maintains positive ratios
determined by their mean ratio values.

2. KGDCL outperformed other natural gas distri-
bution companies in terms of profitability and
reinvestment capacity, with a lower X2 ratio due to
its new establishment in Bangladesh, indicating a
need for borrowing funds to operate the business.

3. The analysis (X3) reveals that all companies except
KGDCL have unsatisfactory productivity and
operating efficiency, indicating inefficient expense
management. The SD values of JGDSL and
PGCL are lower than the sample, indicating high
homogeneity of the concern variable.

4. The analysis (X4) explores SGCL and JGDSL’s
risky financial position depending on borrowing
funds, while TGTDCL, PGCL, and KGDCL have
better positions, with SD values higher than Sample,
indicating less homogeneity.

5. The measurement of Altman’s Z-scores for natural
gas distribution companies in Bangladesh explained
that SGCL and JGDSL are in stress and grey zones,
while PGCL, TGTDCL, and KGDCL are in safe
zones. The mean values indicate performance, with
wider ranges and standard deviations affecting con-
sistency.

6. The study model fitting explores the R square,
adjusted R square, and standard error for various
companies, which were all within acceptable limits.

7. The regression analysis of a company’s performance
is based on the Z-score as the dependent variable and
the independent variables X1 (Liquidity), X2 (Prof-
itability), X3 (Productivity), and X4 (Leverage). The
results show that the ZT score, ZJ, ZP, ZK, ZS, ZS,
and Zo scores all have no significant relation to the
performance of the Z value. The ZT score depends
on the VIF (Variance Inflationary Factor) in the
acceptable region of multicollinearity (Tables I–V)

8. Conclusion

Natural gas and natural gas distribution companies play
an important role in Bangladesh’s economic development.
Performance and financial solvency are important for the
development and sustainability of the market in the long
run. It is noted that most Bangladeshi natural gas dis-
tribution companies are in the safe zone. However, some
companies lay in the grey zone, and some companies were
in the stress zone, i.e., failed to attain the minimum value
of Z-score; although Altman Z-score result prediction is
not 100% accurate result but a perquisition may provide
regarding bankruptcy. Loans from local and international
institutions should be taken carefully, as this will create
financial solvency problems in the future. So, it is time to
consider the facts; regulatory authorities should monitor
the performance and select effective plans and strategies
for the companies to ensure to meet the customer’s demand
and confirm the flow of energy for economic development
as well as holding a strong financial position. The model
may be applied by management to their current financial
planning and decision-making about stakeholders, includ-
ing suppliers, investors, consumers, and regulatory bodies,
for their future interactions with the company.

9. Suggestions and Recommendations

For improving the financial health of the distribution
companies in Bangladesh, the following suggestions may
be followed:

• All the companies should keep a uniformity of
sufficient amount of current assets and pay their
current liabilities to improve the current ratios and
liquidity position in the standard position.

• The sales margin of gas should be the same for
all distribution companies. The strategies should
be taken for cost management, expense manage-
ment, and system loss management to ensure the
profitability of the companies.

• Proper steps should be taken to overcome opera-
tional problems to increase the level of productivity.

• Projects should be carefully evaluated at the time
by borrowing funds from the World Bank, ADB,
JICA, or other institutions, and sufficient cash
inflows should be ensured after implementing the
project to meet the payment.
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• To set up the policies to maintain the standard safe
financial position for all the natural gas distribu-
tion companies engaged in Bangladesh.

• SGCL should focus on liquidity and profitability to
attain a safe financial position.

• All companies should report their financial state-
ments based on the instructions given by the
Financial Reporting Council (FRC) (Chairman,
2023).
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