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FINANCIAL ECONOMICS | RESEARCH ARTICLE

Managers’ financial practices and financial
sustainability of Nigerian manufacturing
companies: Which ratios matter most?
Japhet Osazefua Imhanzenobe1*

Abstract: The study aims to identify which aspects of financial practices of man-
agers need to be given priority in achieving a turnaround in the financial sustain-
ability of these manufacturing companies across long-term returns, sustainable
growth and financial distress. Currently, the Nigerian manufacturing sector experi-
ences a decline in financial sustainability, thus forcing financially unsustainable
companies out of business. Financial practices that improve the long-term financial
position and performance need to be implemented. These financial practices can be
measured across short-term profitability, efficiency, liquidity and solvency. Some
studies have considered sustainability from a financial perspective using one or two
measures but very few focus on the Nigerian manufacturing sector. This study fills
these gaps by investigating the impact of financial practices on financial sustain-
ability across these measures. Panel dataset for 17 companies from 2008 to 2016
was collected and analysed using the correlation matrix and random effect model.
All regressors were significant in explaining financial distress. However, only short-
term profitability and efficiency ratios were consistently significant across all three
models, thus indicating the superiority of financial practices that affect short-term
profits and efficiency. The study recommends that companies should implement
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financial policies that address periodic costs and productivity while maximizing
marketing efforts simultaneously.
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1. Introduction
The effects of the global economic recession are still observable, and no government can avoid this
reality by telling its citizens that everything is fine (Atoyebi, Okafor, & Falana, 2014). Looking at Nigeria’s
GDP, the share of the manufacturing sector has been relatively low. For the year 1970, the contribution
to GDP stood at 9%. In 1980, it rose to 10%. It dropped to 8% in 1990 and lower to 6% in 1998. Between
1980 and 2006, there was a steady decline from 10% to 3.91% (CBN Annual Report, 2008). From 2006
to 2008, there was a slight increase from 3.91% to 5.9% which was followed by a subsequent drop in
2009 to approximately 4.2%. Although this may partly be due to the country’s overreliance on revenue
from crude oil. However, themanufacturing sector in Nigeria is still at a burgeoning stage, and thus, has
great scope for expansion. Manufacturing is increasingly important to the Nigerian economy, as the
government attempts to expand the non-oil sector to reduce its dependence on petroleum. There has
been little or no change in the low percentage contribution to GDP over the years. The president of the
Nigerian Association of Chambers of Commerce, Industry, Mines and Agriculture (NACCIMA), “majority
of the surviving manufacturing firms have been classified as unhealthy”. Anecdotal evidence suggests
that the manufacturing sector, in 2012, contributed only 5% to the country’s GDP (Alli, 2012). An
analysis of the GDP figures from the National Bureau of Statistics revealed that the manufacturing
sector’s contribution to the national income dropped from 8.97 trillion naira as at December 2015 to
8.89 trillion naira as at December 2016. Even as a fewmanufacturing companies attract investors from
home and abroad, others are shutting down.Within the years 2000 and 2010, about 850manufacturing
companies have either fizzled out of the market or have temporarily halted production (Atoyebi et al.,
2014). All these indicate a lack of sustainability and could be due to poor performance in some relevant
financial sustainability indicators, some of which form part of this study.

Existing literature in accounting and finance have reported the information content of account-
ing figures and their usefulness in explaining and predicting business phenomena (Watts &
Zimmerman, 1990). Investors are constantly seeking a single index or ratio from financial state-
ments of companies that can tell them at once the financial performance and going concern
status of the business to avoid taking risky investment decisions. Bartlett and Chandler (1997)
identified in their study in the US that despite their lack of financial knowledge, 84% of the
shareholders interviewed said that they make their financial decisions themselves. Several inves-
tors have ignorantly invested in some manufacturing companies judging solely from short-term
profitability and got their fingers burnt on the event of untimely death of those companies.
Potential investors and other stakeholders need to be informed of the financial health of compa-
nies before making investment decisions and other commitments and thus need an easy way to
evaluate companies’ financial health at a glance.

Financial sustainability has been substituted with several terms like financial health, long-term
financial performance, financial longevity, etc. International studies identify several descriptions of
financial sustainability. The concept of financial sustainability is often said to have an inverse
relationship with financial risk and distress. The factors that favour financial sustainability often
indirectly act as drivers of its opposite (Gardini & Grossi, 2018). However, other components of
financial sustainability include; Long-term Returns and sustainable growth.
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Each of the above measures have been used by some authors (Arora, Kumar, & Verma, 2018; Hur-
Yagba, Okeji, & Ayuba, 2015; Okoye, Erin, Ado, & Areghan, 2017; Oyewale & Adewale, 2014; Zorn,
Esteves, Baur, & Lips, 2018). However, none of these studies have looked at all measures simulta-
neously. Also, the factors that determine the above measures of financial sustainability are also
almost inexhaustible. However, several studies (Altman, 1993; Maverick, 2016; Umobong, 2015;
Yameen & Pervez, 2016; Zorn et al., 2018) have identified some quantitative factors, in form of ratios,
which affect financial performance and sustainability which border around the 4 major categories of
financial ratios and indices. They include profitability, efficiency, liquidity and solvency.

This study fills these existing gaps, in that it gives a more encompassing measure of financial
sustainability by evaluating all three measures simultaneously, namely; long-term returns, which
we represent with return on asset (ROA), sustainable growth, which we represent with sustainable
growth rate (SGR), and financial distress, which we measure using the Altman Z-score (ATZ). Also,
each of the financial sustainability measures were regressed against the four major categories of
financial ratios while controlling for some other identifiable and unidentifiable firm-specific factors
that may affect this relationship (firm size, stock market index, dividend policy). The study tries to
answer the following research questions: Are Nigerian quoted manufacturing firms financially
sustainable? Also, what kind of financial practices determine the financial sustainability of quoted
manufacturing firms in Nigeria?

2. Literature review and hypotheses development
The Nigerian business environment is built on a capitalist philosophy that emphasises short-term
profit-making and satisfying immediate demands. Financial sustainability, as a concept, requires
that companies employ several financial control measures that maximize long-term performance
and reduce financial risk. Financial sustainability is a necessary condition for any organisation to
achieve its mission and vision from a going concern perspective (Adeyemi, 2011; Egboro, 2016).
Here, we discuss the concepts used, the relationship between them as well as the theoretical
framework that explains the relationship.

2.1. Financial sustainability
Sustainability is the capacity of an organization to maintain its status over a long period (Bowman,
2011). Abdelkarim (2002) refers to financial sustainability as the capacity of a firm to develop and
sustain a diverse resource base for a long period that would serve the interest of its customers with
or without financial donations or assistance (i.e. without external financing). This definition applies
more essentially to Not-for-profit organisations who survive majorly on donations and external
financing. According to a study by PricewaterhouseCoopers (2006), financial sustainability refers to
the capacity of financial managers to control and monitor the expected financial benchmarks as
well as financial risks over the long term. Meanwhile, Jones and Walker (2007) describe financial
distress as an inability to finance operations at previously existing levels. Some studies reduce
financial sustainability to the ability of firms to repay their debt obligations on time (Carmeli, 2008;
Lorig, 1941: Wang, Dennis, & Tu, 2007). However, the concept of financial sustainability is broader
than just liquidity or short-term profit. It encompasses long-term returns, growth potential and
ability to withstand financial distress. The financial sustainability of companies can be found in the
answer to the following questions; is the company profitable? Is the company growing? Is the
company operating at an acceptable financial risk level?

Put together, we can say that financial sustainability is the capacity of a firm to cover both its
operational and financial obligations as well as mitigate financial risk while retaining sufficient part
of earnings to finance expansion. Empirical studies on Nigerian manufacturing companies to date
gives some result of financial and non-financial factors that influence financial performance and
sustainability from a profitability perspective while ignoring the level of sustainable growth and
financial distress (Aremu, Ekpo, & Mustapha, 2013; Enekwe, Okwo, & Ordu, 2013).
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2.1.1. Long-term returns
Profitability of firms, in several studies, has been measured using net profit and return on equity
(Chen, Cheok, & Rasiah, 2016; Costicã, 2014; Pradhan, 2003; Umobong, 2015). However, some
other studies have suggested that these measures of profitability can be myopic and sometimes
view profitability either from a short-term perspective (as in the case of net profit) or from the
perspective of a single stakeholder (e.g. shareholders as in return on equity). The return on asset
gives a more encompassing notion to profitability. This is because it relates profit before interest
and tax (which encompasses both returns due to shareholders and interest due to creditors) to
total asset (which encompasses both debt and equity finance used by the firm) (Okoye et al., 2017;
Oyewale & Adewale, 2014).

Return on asset has been used as a strategic measure of profitability in that it gives a holistic
view of profit (Imhanzenobe, 2019; Okoye et al., 2017; Yameen & Pervez, 2016). Manufacturing
industry return on asset for Nigeria has been below the 10% benchmark since 2015 (Figure 1).
Oyewale and Adewale (2014), in their study on the financial sustainability of microfinance orga-
nisations in Nigeria, discovered low financial sustainability with regards to return on assets.
Asaleye, Adama, and Ogunjobi (2018) have suggested that financial dependence has caused this
decline in financial sustainability in the financial sector to rub off on the manufacturing sector.

2.1.2. Sustainable growth
A company’s sustainability can be evaluated by its growth prospects. It is less probable for
a growing company to have financial sustainability issues. The sustainable growth rate is
a crucial measure that can gauge the success or failure of any business (Arora et al., 2018). The
sustainable growth rate represents the percentage of return to equity holders that is retained and
ploughed back into the business to finance its activities. It is a costless means of finance to the
company (provided you can get the shareholders to cooperate). This growth rate is sustainable
because it stems from equity capital, which is irredeemable. Sustainable growth rate is an
important factor in measuring the financial independence of a company since it measures the
fund available for self-financed growth. Sustainable growth rate has been prescribed and used in
some studies as a measure of sustainable growth (Amouzesh, Moeinfar, & Mousavi, 2011; Arora
et al., 2018; Fonseka, García Ramos, & Tian, 2012; Higgins, 1981; Platt, Platt, & Chen, 1995). The
sustainable growth rate trend of Nigerian manufacturing companies can be found below (Figure 2).

Figure 1. Average return on
assets of quoted Nigerian man-
ufacturing companies.
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2.1.3. Financial distress
Edward Altman developed the first model for predicting financial distress (Altman, 1968). His study
was based on data from 66 public limited manufacturing companies, 50% of which were classified
as bankrupt. Altman then went ahead to calculate about 22 of the common financial ratios for all
the companies and then chose a subset of those ratios that could best differentiate a healthy firm
and a bankrupt one. He concluded by proposing five crucial ratios and a model using these ratios
to predicts the financial sustainability index for public manufacturing companies. This index has
been commonly referred to as Altman Z-score.

This index expresses financial sustainability in absolute figures. A low Z-score represents a low
financial sustainability and vice versa. The model measures financial distress in an indirect manner
(i.e. the lower the Z-score, the higher the risk of bankruptcy). If the Z-Score is less than 3, potential
investors ought to do critical due diligence before investing in such a firm. This model was arrived
at from a combination of financial ratios combined with a regression coefficient and has been
widely used to predict financial sustainability and as a guide to a financial turnaround for both
financial and non-financial organisations with a reasonable level of accuracy (Altman, Iwanicz-
Drozdowska, Laitinen, & Suvas, 2014). The Nigerian manufacturing industry has experienced an

Figure 3. Average Altman
Z-score of quoted Nigerian
manufacturing companies.

Figure 2. Average sustainable
growth rate of quoted Nigerian
manufacturing companies.
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impressive Z-score between 2012 and 2013. However, the Z-score has been declining in subse-
quent years (Figure 3). The Z-score index has been popularised by several studies (Altman, 2000;
Altman & Hotchkiss, 2007; Altman et al., 2014; Hur-Yagba et al., 2015).

2.2. Managers’ financial practices
The accounting function has long evolved from mere activities that record and report financial
transactions. Accountants are now responsible for some major financial decisions that can influ-
ence the financial performance and position of firms. Accountants evaluate, manage and interpret
financial variables to achieve the overall financial goals of the company. In managing these
financial variables, accountants and financial managers apply some financial practices to exert
some level of control over the variables in the financial statements and reports. Managers’
financial practices refer to policies and strategies implemented by financial managers and profes-
sionals which cause actual changes in financial activities that affect short and long-term financial
position and performance of companies. Some of these practices involve setting targets for costs
and revenues in a way that maximizes earnings and have been commonly referred to as earnings
management.

2.3. Managing profits through financial practices: earnings management
Earnings management involves the conscious effort of management to keep reported earning
within a certain level by flexing its component factors. The way management achieves this may be
ethical or unethical. Earnings management has been categorised into 2 kinds; accrual items-based
earnings management and actual-based earnings management (Ghyasi, 2017). Several account-
ing standards established by the FASB and IFRS are based on fair value measurement and have left
some disclosure requirements and measurements to managers’ discretion or suggested several
options, thus making room for subjectivity in the implementation of standards.

The accrual items-based earnings management involves taking advantage of these aspects of
accounting standards that are left to accountants’ judgement to postpone the recognition of
losses and bring forward the recognition of income. This form of earnings management has
been generally regarded as unethical as it involves misrepresentation of financial position and
misleading financial statement users. Financial ratios have been deemed vulnerable to this prac-
tice. However, the increased degree of discretion in accounting standards has not led to any
substantial reduction in the power of ratios to predict financial sustainability over time (Beaver,
McNichols, & Rhie, 2005).

Actual earnings management, on the other hand, involves the control of earnings by implement-
ing policies that involve actual changes in operational and financial activity level. This kind of
earnings management has been encouraged by recent studies and deemed ethical, unlike the
accrual items-based earnings management which takes advantage of loopholes in accounting
standards (Dechow & Skinner, 2000; Healy & Wahlen, 1999; Roychowdhury, 2006).

Actual earnings management is encouraged because actual activities manipulation is followed
by real financial performance results while accrual items-based earnings management is discour-
aged because it only leads to apparent results which will have consequences on the financial
sustainability of the company (Cohen & Zarowin, 2010; Graham, Harvey, & Rajgopal, 2005).

Financial ratios are key indicators of the effects of these financial practices and earnings
management efforts of companies’ managers. They indicated areas of best practice by identifying
crucial financial variables that determine profitability and sustainability (Murthy & Sree, 2003).
Accountants and financial managers make these decisions from time to time which leads to
fluctuations in financial statement items and thus, their effect can be captured using relevant
financial ratios.
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2.4. Financial ratios as measures of financial practices
Just like a picture says a thousand words, combination of numbers can tell a story (Haskins, 2017).
Ratio analysis is a management accounting tool that measures and evaluates the relationship
between financial variables in the financial statements and management reports, with the aim of
interpreting the various relationships and identify the strengths and weaknesses of the company
(Umobong, 2015). Ratios are used for inter-company comparison as well as comparison with
industry standards.

Emmanuel (2015) related the concept of financial sustainability to the use of financial state-
ments items and introduced some selected financial ratios to assess profitability, efficiency,
liquidity and solvency. In this study, the interest lay in these four categories of ratios as proxies
for managers’ financial practices.

Financial ratios reflect the impact of earnings management efforts and other financial practices
as these efforts are often reflected in changes in the financial variables that make up the ratios.
For instance, a change in the policy on asset acquisition and usage, working hours and operating
costs are bound to affect the efficiency ratios of the company. Changes in the credit terms and
policies will likely affect the amount of cash available at hand or in the bank and so will influence
the liquidity ratios. Changes in sources and method of long-term financing are bound to affect the
capital mix and thus can be captured in the solvency ratios. There are key ratios that can capture
each category of financial ratios, and thus, to avoid redundancy (multi collinearity), we used one
ratio per category of ratios to represent the impact of managers’ financial practices (as shown in
Figure 4). Now, we look at the major categories of financial ratios.

2.4.1. Short-term profitability ratio
Short term profits are profits that are strictly credited to the financial period in which they occur.
The most common short-term profitability ratio is the net profit margin. The net profit margin ratio
measures the net profit attributable to the company per unit of sale and differs from long-term
profitability which relates profit to items that outlive one financial period (e.g. total assets, as in
return on asset). Some studies have suggested a relationship between both concepts (Bank, 2018;
Yameen & Pervez, 2016). One of the typical dilemmas that accountants and financial managers
face is how to increase profits without significantly affecting a firm’s competitive advantage
(Murphy, 2018). The net profit margin also reflects management’s cost efficiency since it is
maximized when unit costs are well managed; however, it is more directly related to periodic
profitability than to efficiency. The impact of managements’ policies on price and short-term costs
can be captured using this ratio.

Figure 4. Average of selected
financial ratios for quoted
Nigerian manufacturing
companies.
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2.4.2. Efficiency ratio
Drucker emphasizes that efficiency is more concerned with how profit is achieved than how much
profit is achieved (Drucker, 1963). Efficiency dictates that “you do more of what is good, and less of
what is bad”. Efficiency ratios are sometimes called turnover or activity ratios. A major indicator of
management efficiency is in the utilization of its assets (Bodie, Kane, & Marcus, 2013). This is
adequately captured in the asset turnover ratio. This ratio measures the percentage of revenue
generated from each naira of assets. The asset turnover gives a more encompassing measure of
efficiency than other short-term efficiency measures (e.g. operating expense ratio). Eskandari
(2007) affirmed that firms’ overall efficiency and financial performance are closely related. The
ratio tests the productivity of capital investment expenditure by measuring the capacity actualiza-
tion of the company in terms of the level of productivity in relation to asset usage. According to
a study by Zhu (2000), only about 3% of the manufacturing companies in the fortune 500
companies were operating up to their attainable asset utilization standard.

2.4.3. Liquidity ratio
Liquidity is the capacity to redeem its immediate obligations in time. The liquidity of a company
can be captured by the current ratio. It expresses the amount of naira in assets that can be
converted to cash within a financial period to enable a company to settle its short-term creditors
during the year. The most generally accepted standards for this ratio are 1.5:1 or 2:l. Wang et al.
(2007) suggested liquidity as a determinant of the financial health of firms. Managers establish
credit and cash management policies that control the level of liquidity so as to maintain an
adequate level of cash to avoid credit risk and for other precautionary reasons.

2.4.4. Solvency ratio
A company’s operating conditions can be affected by the configuration of the financial structure.
Each method of asset financing has its benefits and drawbacks. Debt has the benefit that its costs
(interest) are tax deductibility but has the disadvantage of higher risk to the firm. Likewise, equity
has the advantage of lower risk to the firm (since it is irredeemable) but its costs (dividend) are not
tax deductible. Given the crossroads between using more debt or equity, an optimal point that
allows for the sustainable development of the company must be found (Costicã, 2014). The
company’s financial structure is usually a function of negotiation between management and
shareholders who arrive at conclusions after considering the costs, feasibility and other alterna-
tives. A Company’s financial mix is reflected in the debt to equity ratio.

2.5. Managers’ financial practices and financial sustainability: hypotheses development
Managers make decisions regularly which cause changes in financial variables and so, may
positively or negatively affect financial sustainability. Given the dichotomy of the relationship,
there is need for further investigation.

The net profit margin is subject to factors like selling prices, operating costs, marketing strategy
and storage quality. If costs are stable, changes in selling prices will directly affect this ratio. Often,
increases in price need to be justified by increases in quality which come at a cost. Effective
marketing strategy may lead to an increase in the volume of sales but may not affect unit profits in
the short run since selling price is relatively stable. However, this may change in the long run when
the firm manages to capture a confident percentage of the market share and instil brand patron-
age since then it may be able to increase prices without losing customers. The quality of storage
facilities is also important, especially for manufacturers of perishable goods since condemned
inventory will yield little or no profit upon sale. A trade-off between price sensitivity and cost
sensitivity as measured in the net profit margin ratio could lead to fluctuations in profitability
prospects. Thus, this study seeks to provide an answer to the question: Could there be
a relationship between net profit margin and financial sustainability?

H1: There is no relationship between net profit margin and financial sustainability
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Efficiency surpasses merely acquiring raw materials and overhead at the lowest costs, which
may sometimes have harmful effect on quality. It is the ability of a firm to provide the greatest
service within a certain resource constrain. Poor capital budgeting decision (e.g. unsuitable pur-
chase, incompatibility of software with computer systems, inadequate machinery), abnormal
losses and idle time can all lead to reductions in turnover. Some of these errors may even require
additional expense to correct on an annual basis. These avoidable costs can reduce a firm’s
financial sustainability. Asset capacity utilisation (proxied with asset turnover ratio) may affect
revenue for current and subsequent periods, thus leading us to ask: Could there be a relationship
between asset turnover and financial sustainability?

H2: There is no relationship between asset turnover and financial sustainability

Liquidity ought to be controlled to prevent companies from incurring legal costs and losing
creditors’ trust. During inflationary periods, where the purchasing power of money is slowly
declining, many manufacturing companies are faced with the challenge of unredeemed credit
sales and do not have enough cash to redeem their short-term bills. As a result, they are forced to
employ strict credit terms which may reduce market share. It is important for manufacturing
companies to manage their liquidity and maintain balanced credit terms. The current ratio is
a major variable that investors tend to consider before investing. A high ratio gives the impression
of financial stability. To test this notion, we ask the question: Could there be a relationship between
current ratio and financial sustainability?

H3: There is no relationship between current ratio and financial sustainability

Capital expenditure financed by debt may help to improve the sustainability of assets but if not
profitable and properly executed, may lead to financial distress. High interest on borrowings could
also reduce profitability while low interest rates could save profit and improve capital replenish-
ment and thus financial sustainability. The level of debt in the capital structure gives an idea of the
financial dependence of the company, a concept which is opposed to financial sustainability. The
question on the correlation between solvency and financial sustainability leads us to ask: Is there
a relationship between debt to equity ratio and financial sustainability?

H4: There is no relationship between debt to equity ratio and financial sustainability

According to some studies (Babalola, 2013; Chen, Parsley, & Yang, 2010; Wällstedt, Grossi, &
Almqvist, 2014), some firm-specific characteristics also play an intermediating role in determining

Figure 5. Conceptual model of
the impact of managers’ finan-
cial practices on financial
sustainability.
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financial performance and sustainability. Firm size, stock market index and dividend policy were
included to control for firm-specific factors. Firm size was included because it may determine the
extent to which managers’ efforts have substantial effects. The stock market index is important
because Nigeria operates a stock market-based capitalism and the study focuses on quoted
manufacturing firms. Dividend policy may also influence financial sustainability as it may affect
the profit retained for expansion of the business.

There are a few theories that explain the factors that influence financial performance and
sustainability as well as how these factors affect it. One of these theories is Walker’s theory of
profit which attributes the changes in profit and financial sustainability position in manufacturing
firms to the difference in managers’ abilities. The impact of managers’ financial abilities and
practices can be captured using ratios. According to Asaleye et al. (2018), identifying the ratios
that matter most will promote financial sustainability of manufacturing firms which in turn will
promote employment and economic growth on a nation-wide scale. Studies like Bloom et al.
(2018) and Syversson (2011) have suggested Walker’s theory as a theory that describes the effect
of managers’ ability and practices on profitability and financial sustainability of manufacturing
companies.

2.6. Walker’s theory of profit
Walker’s theory of profit, proposed by Francis Walker (Walker, 1887), is sometimes referred to as
the Rent Theory of Profit. According to Walker, profit hinges on the capacity of managers to
operate in the simplest way. This will involve avoiding all avoidable wastage of inputs, improving
product quality, paying bills and redeeming debts on time and securing cheap and adequate
sources of finance while satisfying customer requests (Syversson, 2011). The theory rests on the
premise that if average firms tend to earn average return and profitability in the long term, then
more efficient and financially stable firms will likely earn above the normal returns and profits in
the long-run (Dutta, 2015). According to Teece (2017), the theory sees profit as the marginal
gains that result from the improvement in the financial ability of one company over that of
others. This theory recognizes that the financial practices of some managers are more effective
than those of others. These financial practices consist of measures put in place; to manage
productivity of operations, to manage capital structure, to manage financial risk and to success-
fully meet the needs of consumers at an optimum profit. Managers with average financial ability
are rewarded with an average rate of return while managers with higher financial ability are
compensated with above-average profits (Shaikh, 2014). This theory simply attributes marginal
profit to the improvement in the effectiveness of financial practices of one firm over another,
while low profitability and financial sustainability signals that the firm is being run inefficiently
and in a risky manner. For manufacturing companies, this could be due to loss of market share
(e.g. due to poor marketing power or availability of several competitive substitute product), poor
asset and inventory management, cost inefficiency, lack of adequate financial resources and
capital structure, etc.

The theory views managers’ financial ability as a kind of firm-specific advantage. According to
Makadok (2011) and Brandenburger and Stuart (1996), this theory shares some similarity with
other theories of profit that are based on firm-specific advantages and suggests that profitability
of manufacturing companies vary to the extent that their financial and operational processes
create economic value. This difference in business processes occurs in the form of efficiency in cost
and material usage, increase in total asset turnover, improved profit margin without damage to
product quality, reduction in the cash conversion cycle duration and efficient capital mix (Gill,
Singh, Mathur, & Mand, 2014; Owolabi & Obida, 2012). These are all signs of superior financial
ability and practice of one company’s management over those of other companies. These key
differences can be captured under the key categories of financial ratios (Profit, efficiency, liquidity
and solvency).
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In this study, the accuracy of this theory was evaluated by relating the impact of managers’
financial practices of Nigerian manufacturing companies on financial sustainability and identifying
which of the key ratios have substantial correlations with the selected financial sustainability
measures.

2.7. Previous empirical studies
Several studies have evaluated financial sustainability using several measures both quantitative
and qualitative. Most of the studies on financial distress also apply indirectly to financial sustain-
ability (Wällstedt et al., 2014). Some of the studies that have considered the impact of profits,
efficiency, liquidity and solvency ratios on financial performance and sustainability have found all
these variables to be significant.

Zorn et al. (2018) did a study on financial ratios as indicators of financial sustainability of Swiss Dairy
Farms. They related financial sustainability with profitability, liquidity, financial efficiency, and solvency
and in two different models so as to reflect the differences between European and North American
practices. In the European model, profitability, liquidity and solvency were the major variables while
Profitability, liquidity, efficiency and solvency were the variables for the North America model. They
identified 17 frequently used financial ratios. Five profitability ratios, four liquidity ratios and four
financial efficiency ratios were used. Four solvency ratios were used which comprised three stability
ratios and one repayment capacity ratio. Also, the high correlation between the general sustainability
indicator and the regional sets of indicators indicates that both indicators can be used to estimate the
financial sustainability for Swiss dairy farms. Using descriptive statistic, correlation matrix and
Spearman’s rank method, they discovered that correlation coefficients among the selected financial
ratios were significant andmostly positive. These results are similar to those of Hur-Yagba et al. (2015)
who evaluated the financial health and sustainability of wind electricity sectors in the Baltic States and
of manufacturing companies in Nigeria, respectively. They further suggested that companies should
inculcate liquidity, solvency, efficiency and profitability management policies as a part of their corpo-
rate management policy framework and that the Altman model for financial distress should be used
by manufacturing companies to help them predict declining financial sustainability before it occurs.

Some other studies have also suggested only some of the variables in this study to be significant.
Arora et al. (2018) carried out a study on the anatomy of the financial sustainability of Indian
manufacturing companies using sustainable growth rate. Using panel data regression, they regressed
sustainable growth rate against net profit margin, asset turnover and financial leverage along with
some industry-specific factors. They discovered that net profit margin was a positive and significant
determinant of financial sustainability of manufacturing companies in India. This result goes against
that of Umobong (2015), who discovered net profit margin to be insignificant in determining the
financial sustainability of Pharmaceutical companies in Nigeria. The other variables of this study were
also found to be significant in the study by Yameen and Pervez (2016), who did a study on the impact
of liquidity, solvency and efficiency on the financial sustainability of steel authority of India limited.
One of the measures of sustainability was return on assets which was also used in this study. They
measured liquidity with current ratio, solvency with debt to equity ratio and efficiency with inventory
turnover and found all three variables to be significant determinants of return on assets.

Tian and Yu (2017) did an international study on financial ratios as predictors of financial
sustainability from the perspective of bankruptcy using the Altman Z-score. They selected
a parsimonious set of default predictor variables which represented profitability, liquidity and
solvency ratios for Asian and European markets using panel data. They concluded that three
predictor variables (Retained Earning/Total Asset, Current Liability/Sales and Total Debt/Total
Asset) are accurate predictors of bankruptcy for Asian markets (Japan), while the Equity/Total
Liability ratio was selected as the major predictor of the Altman’s Z-score for European markets
(UK, Germany and France). Liang, Lu, Tsai, and Shih (2016), in their study, investigated the impact
of financial ratios and corporate governance indicators on bankruptcy prediction. They used data
from for 95 financial ratios and 95 corporate governance indicators for each of 239 bankrupt and
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239 non-bankrupt Taiwan companies for 1999 to 2009. All 95 calculated financial ratios and 95
corporate governance indicators observed were categorised into seven different categories of
financial ratios and five different categories of corporate governance indicators, respectively,
using discriminate analysis. They discovered that financial ratios alone tend to perform better as
predictors of bankruptcy than corporate governance variables alone. However, the prediction
performance obtained by combining both was found to give better results. The results showed
that the solvency and profitability ratios combined with board structure and ownership structure
indicators provide the best combination for bankruptcy prediction.

Given the mixed results in previous empirical studies, this study attempts to fill the gap by
clarifying the relationship between the different financial practices of managers (as captured in the
financial ratios) and the different financial sustainability dimensions using the Nigerian manufac-
turing sector as a case study.

3. Materials and methods
This section gives a sketch for the data presentation and analysis in terms of model specification,
description of variables, population of study, method of sampling and data collection and method
of data analysis and apriori expectations. This, in turn, will inform the conclusions drawn.

3.1. Model specification
This study aims at evaluating financial sustainability and the impact of profitability, efficiency,
liquidity and solvency on the three financial sustainability indicators suggested in this study,
namely; Return on Asset, sustainable growth rate and Altman Z-score. The major/focal indepen-
dent variables were represented with net profit margin, asset turnover, current ratio and debt to
equity ratio. These ratios were selected to represent each of the categories of financial ratios,
respectively, to avoid the danger of multicollinearity. The measurement of the variables can be
seen in Table 1.

Table 1. Representation and measurement of variables

Variables Measurement Abbreviation
Return on asset Profit before interest & tax/Total

asset
ROA

Sustainable Growth rate ([Profit After Tax—preference
dividend]/Total equity) ×
(1-dividend Pay-out ratio)

SGR

Altman Z-score Z-score = 1.2R1 + 1.4R2 + 3.3R3 +
0.6R4 + 1.0R5
R1 = working capital to total assets
ratio
R2 = retained earnings to total
assets ratio
R3 = Profit before interest & tax to
total assets
R4 = market value of equity to book
value of total liabilities
R5 = Revenue to total assets

ATZ

Net Profit Margin Net Profit/Total revenue NPM

Asset Turnover Total revenue/Total Asset AST

Current Ratio Current Assets/Current liability CUR

Debt to Equity Ratio Total Debt/Total Equity DTE

Firm Size Logarithm of Total Assets FSZ

Tobin’s Q Ratio (Market value of equity + book
value of debt)/Book value of Total
Assets

TBQ

Dividend Pay-out ratio Dividend/PAT DPR
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Control variables were also added to the models because previous studies have suggested them as
significant determinants of financial performance and sustainability (Ali & Yousaf, 2013; Ferreira &
Vilela, 2004). Other firm-specific effects were captured using the Fixed and Random effect model.

Therefore, the respective Ordinary Least Square regression equations are as follows:

ROAit ¼ α0 þ α1NPMit þ α2ASTit þ α3CURit þ α4DTEit þ α5FSZit þ α6TBQit þ α7DPRit þμit . . . (1)

SGRit ¼ α0 þ α1NPMit þ α2ASTit þ α3CURit þ α4DTEit þ α5FSZit þ α6TBQit þ α7DPRit þμit . . . (2)
ATZit ¼ α0 þ α1NPMit þ α2ASTit þ α3CURit þ α4DTEit þ α5FSZit þ α6TBQit þ α7DPRit þμit . . . (3)

3.2. Population, sampling and data collection
This study was done using secondary panel data obtained from the Bloomberg portal for sample
companies. There were 51 manufacturing companies quoted on the Nigerian Stock Exchange as at
the date of data collection. A sample of 17 was selected on the basis of availability of the relevant
financial statement information for the financial periods of interest. According to Bhagat and
Jefferis (2005), accounting measures tend to be suitable for long-term research. Although man-
agers may have the power to manipulate figures in the financial statements for a few years;
however, their power to do the same for several future periods is quite limited. This is because
differences in accounting estimates, which are subject to managers’ discretion and accrual con-
cept, tend to even out in the long-run. The data were collected for a long time-range (2008 to 2016
financial periods, i.e. 9 years) so as to reflect actual earnings management efforts as opposed to
accrual items-based earnings management efforts which may be constituted in short-term data.

4. Result of analysis
The descriptive statistics were extracted for all the variables to show the sample distribution
characteristics. Correlation matrix was also used to show basic correlation within each of the
models. The correlation matrix, supported by the Variance Inflation Factor test (VIF), was also used
to check for multicollinearity as suggested by Linares-Mustaros, Coenders, and Vives-Mestres
(2018). The ordinary least square (along with a Hausman test for fixed or random effect) was
used as the primary test of the hypotheses. A cross-sectional dependency test was also carried out
on each model to ensure the independence of companies from one another.

4.1. Sample distribution characteristics
4.2. Correlation matrix
Table 3 shows a high correlation coefficient between ROA and ATZ of about 88% (Upper non-bolded
area), which further explains the fact that return on asset measures profitability from a more
encompassing view and both models measure financial sustainability from a long-term perspective.
The lower non-bolded area shows the basic correlation coefficients between the dependent and
independent variables. The table also reveals an absence of multicollinearity (bolded area) as the
correlation coefficients of the independent variables are less than 70% (0.7). To support the absence
of multicollinearity, a Variance Inflation Factor test (VIF) was carried out.

4.3. Multicollinearity test
The results of the VIF further confirm the absence of multicollinearity with moderate centered VIF
statistics (i.e. VIF < 5). Although firm size showed an uncentered VIF statistic of about 153 (Table 4)
but that can be ignored since it is a control variable (intermediating variable).

The fixed and random effect models are a more accurate form of the ordinary least square
method because they recognise firm-specific factors (effects) that are permanent or temporal
(Gujarati, 2004). These methods are preferred because they allow for evaluating relationships in
a dynamic environment and controlling for other determinants of financial sustainability. They do
not ignore the unit effect of the entities. The omission of these individual factors (both cross-
sectional and period effects) from a panel regression model can lead to omitted variable bias and
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this can be detected using the Omitted random effect test. Further tests (Hausman test) can then
be done to determine whether this unit effect(s) (if any) are correlated with regressors or uncor-
related with regressors and thus, will guide us as to whether to use the fixed effect model or
random effect model, respectively.

4.4. Fixed/Random effect test for panel data
Following the suggestions of Torres-Reyna (2007), the pooled regression results were tested for unit
effects (both cross-sectional and period) to detect omitted variable bias. The Omitted random effect test
was done using the Breusch–Pagan Lagrange Multiplier test and supported with the Honda test. The
Breusch–Pagan test helps to decide between a simple OLS model and a random effects model. The null
hypothesis of this test is that variance across entities (cross-section and time) is zero (i.e. no panel effect).
All three tests show that there is panel effect across cross-sections but none across time period with
significant p-values (p < 5%) for cross section effect and insignificant p-values for time effects (p > 5%)
for all three models (ROA, SGR and ATZ models) (see Table 5). This indicates that we will need to apply
either Random effect or fixed effect model that takes care of cross sections effect (not for time effects).

4.5. Hausman test on OLS regression results
After considering the possibility of cross-sectional effects, we went further to use the Hausman
test to decide as to which of fixed and random effect model will be more appropriate to handle the
cross-sectional effects. The Hausman test was conducted on all three models. The null hypothesis
is that the random effect model is the preferred model while the alternative hypothesis suggests
that the fixed effects model is more adequate (Greene, 2008). The details of each method and
model along with the Hausman chi-square statistic are shown in Tables 6–8 below.

ROA had a mean value of 12.16%. The Hausman test for the ROA model reported a low Chi-
Square statistic of 12.03 and p-value of 0.0996 which was insufficient to reject the null hypothesis
of random effect model (since p > 0.05). Thus, we use the random effect model. The model’s
explanatory power (R2) and significance (F-stat) were about 84.61% and 81.66 (with p < 0.01)
respectively. Net Profit margin and Asset turnover were the only significant focal variables in the
random effect model with p-values <0.01.

SGR had a mean value of 11.59%. This suggests that, on the average, about 11.59% of return on
equity shares of quoted Nigerian manufacturing companies are retained and ploughed back into
the business for possible expansion which is a substantial amount, considering that Nigerian
investors tend to be risk-averse. The Hausman test for the SGR model reported a Chi-Square
statistic of about 13.989562 and a p-value of 0.0514 (p > 0.05). This suggests that the null
hypothesis should not be rejected; thus, we go with the random effect model. The model’s
explanatory power (R2) and significance (F-stat) were about 60.45% and 22.26714 (with p <
0.01) respectively. Short-term profitability ratio (Net Profit margin), efficiency ratio (asset turnover)
were again found to be the significant focal variables in this model with p-values <0.05.

ATZ had a mean value of 4.55. The Hausman test for the ROA model reported a low Chi-Square
statistic of 2.749097 and p-value of 0.9072 (p > 0.05) which was not sufficient to reject the null
hypothesis. Thus, again, we use the random effect model. The model’s explanatory power (R2) and
significance (F-stat) were about 90.54% and 105.2473 (p < 0.01) respectively. All four focal
independent variables were found to be significant in this model with p-values <0.05.

4.6. Cross-sectional dependence test
The Pearson cross-sectional dependence test was conducted on the three accepted random effect
models to investigate whether the variables for each firm in the sample were dependent on those
of other firms in the sample. Cross-sectional dependence can cause contemporaneous correlation,
thus, making results bias. The test statistics were quite low with p-values of 0.5225, 0.9539 and
0.2128 for the ROA, SGR and ATZ models, respectively (Table 9). This suggests that the variables of
each sample company are unique and independent from those of other companies in the sample.
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5. Discussion
Sustainable Growth Rate had a mean value of 11.59% (Table 2), suggesting that on the average,
about 11.59% of return on equity shares of quoted Nigerian manufacturing companies are
retained and ploughed back into the business for possible expansion. This is a substantial amount
considering that Nigerian investors tend to be risk-averse. The mean values of return on assets and

Table 4. Variance inflation factor test for multicollinearity

Variance Inflation Factors

Variable Coefficient Uncentered Centered

Variance VIF VIF

NPM 0.002388 1.736593 1.238219

AST 0.000115 2.982882 1.429791

CUR 3.51E-05 1.818284 1.123656

DTE 4.35E-05 1.280934 1.180781

FSZ 9.55E-05 152.7781 1.323882

TBQ 5.33E-06 1.717237 1.363040

DPR 6.70E-05 1.299947 1.058521

Table 5. Omitted random effect test for RO, SGR & ATZ models

Equation: ROA, SGR & ATZ Model

Null hypotheses: No effects

ROA Model SGR Model ATZ Model

Cross-
section

Time Cross-
section

Time Cross-
section

Time

Breusch-
Pagan

(81.41612)*** (0.606506) (6.581522)** (0.006628) (39.19648)*** (2.172931)

Honda (9.023088)*** (−0.778785) (2.565448)*** (0.081413) (6.260709)*** (−1.474087)

(), t-statistics; * ** ***, probabilities (* Significant at 10%, ** Significant at 5%, *** Significant at 1%).

Table 6. Hausman test along with panel OLS, REM & FEM results for ROA model

Regressors Pooled OLS Random Effect Model Fixed Effect Model
Constant [0.097820] (1.320351) [−0.077771] (−0.716641) [−0.358021] (−2.337627)

NPM [0.649839] (14.94116)*** [0.749794] (15.34358)*** [0.808551] (14.16116)***

AST [0.111244] (10.16427)*** [0.123913] (11.54918)*** [0.129500] (10.74288)***

CUR [0.007197] (1.041531) [−0.004622] (−0.780119) [−0.008300] (−1.309679)

DTE [0.002135] (0.291910) [−0.003091] (−0.468811) [−0.004618] (−0.664492)

FSZ [−0.020762] (−3.158966)*** [−0.003356] (−0.343348) [0.022049] (1.603914)

TBQ [0.017298] (6.469409)*** [0.010559] (4.572498)*** [0.010476] (4.280554)***

DPR [0.008653] (0.770554) [−0.000014] (−0.001690) [0.000705] (0.083901)

R2 0.895442 0.846070 0.966795

Mean of ROA 0.121607

F-Stat (Prob.) (127.2379)*** (81.66168)*** (117.7876)***

Hausman Test
(Chi-Sq. Stat)

— (12.029942)* —

[], coefficients; (), t-statistics; * ** ***, probabilities (* Significant at 10%, ** Significant at 5%, *** Significant at 1%).
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Altman Z-score (12.16% & 4.55) suggest that the average performance of quoted Nigerian man-
ufacturing companies is relatively good compared with the industry benchmark of 10% and 3,
respectively. However, this may be due to high performance in previous periods that the study
investigates as can be noticed from Figures 1 and 3. The graph of average return on assets and
Altman’s Z-score can be seen to be experiencing a continuous decline in more current years, thus

Table 7. Hausman test along with panel OLS, REM & FEM results for SGR model

Regressors Pooled OLS Random Effect Model Fixed Effect Model

Constant [0.249053] (1.160419) [0.146759] (0.502811) [0.201956] (0.218525)

NPM [0.401295] (3.163948)*** [0.340027] (2.203188)** [0.180202] (0.681696)

AST [0.099013] (3.011745)*** [0.089991] (2.436987)** [0.027670] (0.461707)

CUR [0.017001] (0.863794) [0.013485] (0.643966) [0.003361] (0.129185)

DTE [0.050657] (2.463391)** [0.041572] (1.815359)* [0.027369] (1.000768)

FSZ [−0.016982] (−0.904652) [−0.003226] (−0.124001) [0.003566] (0.043484)

TBQ [0.017668] (1.941076)** [0.015931] (1.787591)* [0.017915] (1.567067)

DPR [−0.329574] (−10.35737)*** [−0.368264] (−11.99583)*** [−0.411045] (−11.98914)***

R2 0.587152 0.604452 0.740122

Mean of SGR 0.115921

F-Stat (Prob.) (20.72351)*** (22.26714)*** (11.26238)***

Hausman Test
(Chi-Sq. Stat)

— (13.989562)* —

[], coefficients; (), t-statistics; * ** ***, probabilities (* Significant at 10%, ** Significant at 5%, *** Significant at 1%).

Table 8. Hausman test along with panel OLS, REM & FEM results for ATZ model

Regressors Pooled OLS Random Effect Model Fixed Effect Model
Constant [−1.737969] (−0.958034) [−1.275868] (−0.444303) [−6.211325] (−0.883388)

NPM [4.974486] (5.261081)*** [4.698034] (3.919264)*** [5.137288] (3.086291)***

AST [1.101515] (4.444460)*** [1.290281] (4.248195)*** [1.636433] (3.787377)***

CUR [1.121427] (7.449756)*** [0.793572] (4.577590)*** [0.723710] (3.685901)***

DTE [−0.214102] (−1.361562) [−0.362500] (−2.028361)** [−0.327724] (−1.589453)

FSZ [0.045096] (0.284299) [0.047743] (0.187612) [0.474780] (0.767439)

TBQ [1.130624] (17.85433)*** [1.109942] (16.02262)*** [1.105125] (13.90744)***

DPR [0.455826] (1.800438)* [0.259416] (1.107695) [0.194755] (0.766751)

R2 0.946453 0.905374 0.978928

Mean of ATZ 4.547069

F-Stat (Prob.) (194.4260)*** (105.2473)*** (130.9250)***

Hausman Test
(Chi-Sq. Stat)

— (2.749097) —

[], coefficients; (), t-statistics; * ** ***, probabilities (* Significant at 10%, ** Significant at 5%, *** Significant at 1%).

Table 9. Cross-sectional dependence test for panel data for ROA, SGR & ATZ random effect
model

Equations: ROA, SGR & ATZ Model

Null hypothesis: Cross-sectional independence

ROA Model SGR Model ATZ Model
Pearson CD Normal (−0.639427) (0.057763) (−1.245997)

(), t-statistics; * ** ***, probabilities (* Significant at 10%, ** Significant at 5%, *** Significant at 1%).
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showing a decline in financial sustainability as at the end of 2016. This suggests that there is
currently a decline in financial sustainability of Nigerian quoted manufacturing companies.
Although the average values across the period range are satisfactory, there is room for improve-
ment as there are still companies with returns on assets as low as −37.9% and Altman Z-score as
low as −3.3.

The walkers’ theory of profit suggests that manager’s abilities and practices which are reflected
in different financial ratios are the drivers of financial performance and sustainability. A useful
outcome of the result of this study may be a shift in focus on the determinants of financial
sustainability that have not just significant impact but also consistency across all models. The
applicability and consistency of the theory in the Nigerian context across several measures of
financial sustainability was tested by relating the selected ratios with return on assets, sustainable
growth rate and Altman Z-score. The results obtained revealed the categories of financial manage-
ment policies and practices that have the most significant and consistent impact on financial
sustainability.

All the selected categories of financial ratios were significant determinants of at least one of the
examined measures of financial sustainability (the Altman Z-score model) thus confirming the
findings of Zorn et al. (2018), Yameen and Pervez (2016) and Hur-Yagba et al. (2015). However, not
all the selected ratios were consistent. Short-term profitability ratio (measured with net profit
margin) and efficiency ratio (measured with asset turnover) were the only consistent influencers of
financial sustainability across all models. This result aligns with those of Arora et al. (2018) and
Liang et al. (2016). The result also goes against that of Umobong (2015).

Periodic profitability may not be a proper measure of financial sustainability but is a major factor
that determines it. Net profit optimization is key to achieving financial sustainability. Data showed
that some companies had net profit margin of less than −100% (Table 2). This indicates that some
companies incur total expenses that are twice their sales turnover. This requires companies to
operate strict control over periodic expenses.

Efficiency is also a major factor to be managed as it was also a consistent determinant across all
the models. Asset quality should be standard and non-negotiable even though this may come at
extra costs. This is because a poor choice of assets has a negative long-run effect on profit and
financial sustainability. Also, malfunctioning assets increase idle time which affects productivity.

Managers’ financial practices need to be geared towards improving profitability and efficiency.
This will involve establishing financial policies that address costs and productivity while also
maximizing marketing efforts. This will improve the profit margin for each financial period as
well as the volume of activity across financial periods. This will improve the long-run profitability
and provide fund for independent sustainable growth as well as reducing the financial risk (bank-
ruptcy). Where financial practices ignore profitability and efficiency, all other financial manage-
ment efforts are nullified.

6. Conclusion
Currently, the Nigerian manufacturing sector has been experiencing a steady decline in financial
sustainability indicators. This could be addressed if the companies are more conscious of their
financial sustainability and employed measures that help them increase long-term profitability
and reduce financial distress while retaining earnings to finance capital expenditure.

Policies that optimize periodic profits tend to increase financial stability of the company as it
moves into the proceeding financial period. Efficiency measures help to stimulate current and
future profits by maximizing revenue with limited resources. Sound liquidity and solvency policies
promote financial independence in the short and long term, respectively. Although among all
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these, financial management policies and practices that are geared towards controlling periodic
profits as well as efficiency is of prior importance.

Avoidable expenses and wastages should be avoided as much as possible, provided that they
don’t reduce product quality and customer satisfaction. If the cost control reduces product quality
or customer satisfaction, revenue will fall simultaneously with costs, thus nullifying the effect on
profits (especially for price-elastic products).

Energy constitutes a major portion of operating expenses of most manufacturing companies in
Nigeria and so requires strict control as well as exploration for alternative means (Imhanzenobe,
2019). Management should consider cheaper energy sources (e.g. biofuel power generators and
solar panels).

Many manufacturing companies in Nigeria are highly capital intensive. However, fear of incurring
huge asset acquisition costs lead firms to patronise fairly used assets whose lifespans are close to
termination. This is against the notion of financial sustainability as it only considers short-term
performance. Proper assets acquisition, maintenance and replacement may involve huge costs in
current periods but will save future repair costs, reduce bottlenecks and idle time and increase
productivity which will increase revenue.

Also, appropriate training and motivation should be given to the employees as this will help to
improve the learning curve. The proficiency level of employees will improve in a shorter time and
this will help them to achieve targets more easily.

Information from this study can be useful to the different stakeholders who are interested in
the performance and long-term survival of the business (shareholders, potential investors,
management, creditors, suppliers and vendors, government, etc.). This study will enable inves-
tors to do a broader evaluation of the financial sustainability of manufacturing firms to avoid
making risky or harmful investment decisions. Creditors and vendors will be able to structure
their credit terms better since they will be able to measure clients’ financial position and
prospects with more accuracy. Shareholders can have a broader picture of the company’s
health and thus have an idea of the sustainability of their source of income (dividend).
Managers can now have better information about key variables to focus on and to manage
the financial performance and sustainability of the firm. Finally, the study can also be helpful to
researchers in that it adds to the existing literature on financial sustainability and the correla-
tion between the discussed financial ratios and sustainability, thus filling the existing knowl-
edge gap. Although this study focuses on managers’ financial practices and financial
sustainability strictly from a quantitative perspective. Further studies can be done that looks
at some qualitative measures of financial practices as well as financial sustainability.
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