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Abstract: The pulp and paper industry contributes to the Indonesian economy, 
especially to the non-oil and gas processing industry. Empirical research shows 
that pulp and paper companies listed on the Indonesia Stock Exchange (IDX) 
indicated financial distress.  This study aims to find the effect of liquidity, leverage, 
profitability, and efficiency on pulp & paper companies' financial distress listed 
on the IDX.  Using the Altman Z-score as a measure of financial distress, it was 
found that profitability, efficiency, and liquidity had a significant adverse effect 
on financial distress. In contrast, leverage had a significant positive effect on 
financial distress. Profitability has the greatest influence on financial distress, so 
it needs the primary intention of management.
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Abstrak: Industri pulp dan kertas berkontribusi cukup signifikan bagi 
perekonomian Indonesia, khususnya terhadap industry pengolahan non-migas. 
Penelitian empiris menunjukkan bahwa perusahaan pulp dan kertas yang 
terdaftar di Bursa Efek Indonesia (BEI) terindikasi mengalami financial distress. 
Penelitian ini bertujuan menemukan pengaruh likuiditas, leverage, profitabilitas, 
dan efisiensi terhadap financial distress perusahaan pulp & kertas terdaftar di 
BEI. Menggunakan Altman Z-score sebagai ukuran financial distress ditemukan 
bahwa profitabilitas, efisiensi, dan likuiditas, berpengaruh negatif signifikan 
terhadap financial distress, sedangkan leverage berpengaruh positif signifikan 
terhadap financial distress. Profitabilitas memberi pengaruh terbesar terhadap 
financial distress, sehingga perlu mendapat perhatian utama dari manajemen 
perusahaan. 

Kata kunci:   financial distress, likuiditas, profitabilitas, leverage, efisiensi  
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Introduction

The pulp and paper industry contributes to the 
Indonesian economy, with 17.6% and 6,3% shares to 
the non-oil and gas processing industry sector and the 
national processing industry sector, respectively. In 
2018, the pulp and paper industry's GDP grew 1.1% 
(yoy) and BPS (government bureau of statistics) 
records in 2019 the paper industry, including paper 
goods and printing industry, contributed 3.95% to the 
non-oil and gas processing industry with a growth of 
8.14% (Marjudin, 2020).

The pulp and paper industry is expected to grow by 5% 
in 2019.  The Indonesian Pulp and Paper Association 
(APKI) assesses that global and domestic demand is 
still increasing at 2% (yoy). In 2019 Indonesia’s pulp & 
paper industry was among the top 10 largest producers 
in the world. In the Asia region, Indonesia is the third-
largest producer for the pulp industry and fourth for the 
paper industry (Rini, 2019).

However, the research of Kurniasih et al. (2019) shows 
that pulp and paper companies listed on the IDX are 
in an unhealthy condition or experiencing financial 
distress. Based on the Z-Score calculation, it was found 
that during 2013-2017 more than half (52,5%) of the 
pulp and paper companies listed on the Indonesia Stock 
Exchange were at high risk of bankruptcy, while the 
rest were potentially bankrupt (47.5%).   

Table-1. Z-score and Category of Corporate Financial 
Difficulties

Year
Number of Company (%)

1,23 < Z-score<2,99 Z-score<1,23
(potentially bankrupt) (high risk to bankrupt)

2013 62.5 37.5
2014 50 50
2015 25 75
2016 50 50
2017 50 50

Source: Kurniasih et al. (2019)

Pulp and paper industry products are needed by 
the community, especially in education and offices. 
Therefore this industry still exists.  The data in Table-1 
shows that the pulp and paper companies listed on the 
Indonesia Stock Exchange in the 2013-2017 period have 
a low Altman Z-score, which indicates that they are in 
a bad financial situation.  Companies that experience 

financial problems and are not handled properly can 
result in bankruptcy.

Financial distress could be influenced by liquidity, 
leverage, profitability, and firm’s efficiency. Liquidity 
shows the company's ability to pay off short-term 
financial obligations was found to positively and 
significantly affect financial distress (Pranowo et al.  
2010; Ufo, 2015; Kristanti et al.  2016, Nurhayati et 
al.  2017). Masdupi et al. 2018) found the influence of 
negative and significant liquidity on financial distress. 
As for Roslan (2014), Mburu (2018), Jaafar et al. 
(2018), and Fatimah et al. (2019) found liquidity did 
not affect financial distress.
 
Leverage is a ratio that shows a company's ability to 
pay off long-term obligations.  This variable was found 
to have a negative and significant effect on financial 
distress (Pranowo et al.  2010; Ufo, 2015; Kristanti et 
al.  2016; Jaafar et al.  2018; Masdupi et al.  2018), 
while Roslan (2014), Nurhayati et al. (2017), and 
Fatimah et al. (2019) found leverage to have a positive 
and significant effect on financial distress. Akpinar and 
Akpinar (2017) and Mburu (2018) find leverage does 
not affect financial distress.

Profitability is the company's ability to make a profit. 
Roslan (2014), Ufo (2015), Akpinar and Akpinar (2017), 
Jaafar (2018), and Mburu (2018) found profitability 
to have a positive and significant effect on financial 
distress.  While Pranowo et al.  (2010), Nurhayati et al. 
(2017), and Masdupi et al. (2018) found a negative and 
significant effect.

A company's efficiency in conducting its business 
was found to have a positive and significant effect 
on financial distress (Pranowo, 2010 and Ufo, 2015).  
However, Nurhayati et al. (2017) and Mburu (2018) 
found that efficiency did not affect the company's 
financial distress.

Pulp & paper industry has an important role in the 
Indonesian economy, showing by its absorption of 1,49 
million employees in 2016 (Afriyadi, 2017) and 1.36 
million in 2018, consisting of 260,000 direct workers 
and 1.1 million indirect workers (Setyawati, 2019).

The Stock Exchange shows that more than 50% of 
them experience financial distress and are likely to go 
bankrupt. The research problems to be answered in 
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this study are: Do liquidity, leverage, profitability, and 
efficiency affect the financial distress of pulp and paper 
companies? The research questions will be resolved 
using a multiple linear regression approach. 

Financial difficulties occur when a company fails or is 
unable to fulfill its obligations to creditors and cannot 
manage and maintain financial performance stability.  
Plat and Plat (2006) explain that the beginning of 
failure is when a company fails to promote its products, 
causing sales to decline.  A decline in sales can result in 
a decline in company profits—the smaller the profit, the 
lower the possibility that the company can retain profits 
to increase equity.  Retained earnings are a source of 
internal funding. Therefore when internal sources are 
insufficient, the company will seek external funding, 
one of which is debt.  The bigger the debt, the higher 
the company's liability, which, if not appropriately 
managed, can result in financial problems (financial 
distress).  Financial distress, which is not managed 
carefully and followed by appropriate action, can cause 
companies to go bankrupt.

Bankruptcy analysis is carried out to obtain an early 
warning of bankruptcy (early signs of bankruptcy).  
The earlier signs of bankruptcy known and aware, 
the better for the management, since management can 
make improvements and correction to avoid it.  On 
the other hand, creditors and shareholders can make 
preparations to overcome various bad possibilities.  
Signs of bankruptcy, in this case, can be seen from the 
occurrence of financial distress.

Short-term financial difficulties are temporary and 
are usually not severe.  However, if it is not handled 
correctly, such difficulties can develop into non-
solvable difficulties.  If it comes to a condition of not 
solvable, the company can be liquidated (Hanafi and 
Halim, 2003). 

Bankruptcy is usually interpreted as a condition or 
situation where the company fails or is no longer able 
to meet the debtor's obligations since the company 
experiences shortages and insufficient funds to run or 
continue its business.  Financial distress is a situation 
where the company's operating cash flow cannot cover 
or meet the company's obligations at the time, such 
as Letters of Credit (L/C) or interest charge, so the 
company is forced to take corrective action.  Financial 
distress can bring a company to default on its contract, 

which in the end, must be financially restructured by 
creditors and capital investors (equity investors) of the 
company. 

Unfortunately, financial difficulties are challenging to 
detect. Financial difficulties can mean from liquidity 
difficulties (short term) to bankruptcy statements.  
Liquidity difficulties are the mildest difficulties, while 
the statement of bankruptcy is the most severe difficulty.  
Empirical research usually uses a bankruptcy statement 
as a definition of bankruptcy.

Previous researchers have done several studies related 
to financial distress and factors that influence its 
financial distress.  There are several approaches used 
by researchers to measure financial distress, namely 
debt service coverage (Pranowo et al.  2010; Pranowo 
et al.  2011; Ufo, 2015), interest coverage ratio (Utami 
et al.  2019), companies experience losses (Nurhayati et 
al.  2017; Masdupi et al.  2018), and many researchers 
use the Altman Z-score (Endri, 2009; Kurniasih et 
al.  2014; Akpinar & Akpinar, 2017; Jafaar et al.  
2018; Mburu 2018; Kurniasih et al.  2019).  Previous 
research has been carried out in various countries, such 
as Indonesia, Malaysia, Turkey, Ethiopia, Nairobi, and 
various industries such as non-financial companies 
(i.e., property, necessary, and chemical industries), 
state-owned enterprises, and family companies.  It was 
concluded that several factors that influence financial 
distress were profitability, leverage, liquidity, and 
efficiency, concluding that the study results were still 
different.  This study aims to find empirical evidence 
of the effect of liquidity, leverage, profitability, and 
efficiency on pulp & paper companies' financial distress 
in 2013-2018. 

Jensen & Meckling (1976) initiated agency theory, a 
theory that shows a problem between principal and 
agent.  These problems can be between the owner 
(shareholder) with the manager (management) or 
between the owner (shareholder) with the debt holder 
(bondholder).  When a company uses a lot of debt to 
fund its operational and investment activities, agency 
problems are more likely to occur between the company 
owner and the debt holder or between management and 
debt holders.  Increasing the use of debt increases the 
likelihood of financial distress. 

Donaldson and Davis (1991) explained that if agency 
theory argues that shareholders' interests need 
protection by separating the positions of chairman of 
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directors from CEOs, the Stewardship Theory believes 
that the same shareholders maximize shareholder 
interests.  Stewardship theory describes a situation 
where management is not motivated by individual 
goals but rather the organization's interests.  Thus, 
when a company uses funding from debt to finance 
its investment, it is executed solely for the company's 
purposes; for instance, it is an effort to get the cheapest 
funding for the company (minimum cost of capital).

The trade-off theory (Modigliani-Miller, 1963) states 
that companies have an optimal debt-equity ratio.  When 
it has not reached the optimal point, the company should 
increase debt since there are tax benefits from debt (tax 
shield).  When it reaches its optimal point, the company 
should no longer add debt because an increase in debt 
will increase the potential for bankruptcy, eliminating 
the tax benefits of debt. 

Ross et al. (2016) explained that companies with a 
greater risk of experiencing financial distress would 
borrow less than companies with lower financial 
distress risk. The costs of financial distress differ from 
one company to another. The cost of financial distress 
mainly depends on the company's assets, which will 
determine how easily the assets' ownership can be 
transferred. This study aims to find the effect of liquidity, 
leverage, profitability, and efficiency on pulp & paper 
companies' financial distress listed on the IDX.

Methods

The research was conducted in Indonesia covering 6 
years period of 2013-2018. The research was conducted 
in Indonesia Stock Exchange on the Pulp & Paper 
sector listed on the Indonesia Stock Exchange, 2013-
2018. The data used are secondary data, which are 
cross-section and time-series.  

Data is collected by using the literary method by 
recording the figures presented in the company’s 
financial statements.  Data obtained from the company’s 
Financial Statement (Audited) through the website 
www.idx.co.id.  Data needed include value of current 
assets, current debt, total assets, sales revenue, net 
income, dividend payments, retained earnings, EBIT, 
total debt, and total equity.

This research is a causality research that aims to find 
empirical evidence of the influence of independent 
variables on the dependent variable.  The independent 
variables of this study are liquidity, leverage, 
profitability, and company efficiency. The dependent 
variable is financial distress. Data analysis techniques 
is using panel data regression approach. The research 
framework is presented in Figure 1.

Altman (1968) uses the Multiple Discriminant Analysis 
method, which produced a score known as the Altman 
Z-score.  The score shows the condition of the company 
in connection with the possibility of bankruptcy.  
Altman uses five types of financial ratios, which are 
(1) working capital to total assets, (2) retained earnings 
to total assets, (3) earnings before interest and taxes to 
total assets, (4) market value of equity to book value of 
total debts, and (5) sales to total assets. 

Until present the Z-Score is still widely use by 
researchers, practitioners, and academicians in the 
accounting than other prediction models.  The results 
of the research developed by Altman, are shown in an 
equation, i.e:

Z = 1.2Z1 + 1.4Z2 + 3.3Z3 + 0.6Z4 + 0.999Z5

Notes: Z1 (working capital/total asset); Z2 (retained 
earnings/total asset); Z3 (earnings before interest and 
taxes/total asset); Z4 (market capitalization/book value 
of debt); Z5 (sales/total asset).

The model developed by Altman underwent a revision.  
The revision made by Altman is an adjustment so that 
the bankruptcy prediction model is not only use for the 
going public manufacturing companies but can also be 
applied to companies in the private sector.

Figure 1. The research framework

Financial 
distress

(Z-score)

Leverage

Liquidity

Profitability

Efficiency
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The old model experienced a change in one of the 
variables used, which is revised to be:

Z' = 0.71Z1 + 0.847Z2 + 3.10Z3 + 0.420Z4 + 0.998Z5 

Notes: Z1 (working capital/total asset); Z2 (retained 
earnings/total assets); Z3 (earnings before interest and 
taxes/total asset); Z4 (book value of equity/book value 
of debt); Z5 (sales/total asset).

Based on the latest formula, Altman divides companies 
based on Z-scores:
a.	 If the Z-score <1.23, the company is categorized 

as an unhealthy company and has a large financial  
problem and the risk of the company experiencing 
bankruptcy is very large.

b.	 If 1.23 <Z-score <2.99, the company has the 
potential to go bankrupt

c.	 If Z-Socre> 2.99, the company is included in the 
healthy criteria.

The accuracy of the Altman Z-score model reaches 90 
percent of the actual events.  Based on the research 
results, it can be concluded that the closer to the time 
of bankruptcy, the greater the level of validity of the 
results of predictions made with the model.

Z-Score values, in general, can be used by investors 
to assess their investments' security since they can be 
used to protect investors when investing in companies 
that can go bankrupt.  However, this approach's users 
should be careful in interpreting the value, especially 
concerning its relevance to the industrial conditions in 
which the company is located.

The dependent variable of this study is financial distress 
as measured by the Altman score (Z-score), ie: 

Z' = 0.71Z1 + 0.847Z2 + 3.10Z3 + 0.420Z4 + 0.998Z5 
 
The independent variables of this study and their 
measurements are presented in the following sections:
 
(a) Liquidity.  Measured from the company's ability to 

pay off its short-term liabilities using current assets. 
The size used is the current ratio (CR). 

	  
CR =  Current Asset / Current Liability

(b) Leverage.  Measured from the proportion of long-
term debt to total equity.

LEV = Total long term liability / Total equity 

(c) Profitability.  Measuring the company's ability to 
generate net income from the use of assets held. A 
measure of return on assets (ROA) is used.

	    
ROA = Net profit / Total asset

(d) Company Efficiency.  Measured from the efficiency 
of a company using assets to generate sales, or can 
be called a total asset turn over (TATO).

	           
TATO =  Sales / Total Asset 

The research data collected was tabulated using the 
Excel program.  The research data is panel data therefore 
it is processed using the EViews Program.  To answers 
the research questions this research uses a panel data 
multiple linear regression approach.  Regression 
equation compiled is as below.

FDit = a0 + b1LIKit + b2LEVit + b3PROFit + b4EFISit + εit 

where: FD (financial distress); LIK (liquidity); LEV 
(leverage); PROF (profitability); EFIS (company 
efficiency); a0 (intercept); b1, b2, b3, b4 (regression 
coefficient); ε (error term)

Since the research data is panel data, the first analysis is 
performed to determine the best panel model.  The best 
panel model will be determined through the Chow Test, 
Hausman Test, and LM Test. 
Chow Test Hypothesis:
H0: The best model is PLS
H1: The best model is not PLS

If the Chow test results are accepting H0, then the best 
model is PLS.  If the Chow test results reject H0, then 
the Hausman test is necessary.
The Hausman Test Hypothesis
H0: the best model is REM
H1: The best model is FEM

To increase confidence in selecting the best model, an 
LM test can be performed.  The LM test hypothesis is
H0: the best model is PLS
H1: the best model is REM
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A good multiple regression model is the best linear 
unbiased estimator. For these reasons, it is necessary to 
test the classical assumptions.  The classical assumption 
test in panel data will depend on the estimation method/
model used.  If the estimation model used is Pooled 
Least Square (PLS) or Fixed Effect Models (FEM), then 
the classic assumption test used is the error/residual 
normality test, heteroscedastic, autocorrelation test, and 
multicollinearity test. However, suppose the estimation 
model used is the Random Effects Model (REM). In 
that case, heteroscedasticity and autocorrelation tests 
are not needed since the REM method uses the General 
Least Square (GLS) approach.
 
After the classical assumptions are fulfilled, an analysis 
of the suitability of the regression model is developed.  
The goodness of fit model is decided based on the 
results of the F test.  The model's ability to explain the 
variability of the problem in terms of the coefficient 
of determination.  After it is found that the model 
is fit, a partial analysis is performed to determine 
each independent variable's effect on the dependent 
variable.  The effect of the independent variables is 
analyzed from the regression coefficient values of each 
independent variable.  If the regression coefficient of 
the independent variable ≠ 0 means that the variable 
affects the dependent variable. Furthermore, the 
significance of each variable's effect is tested through 
the t-test or t-student (Suharyadi and Purwanto, 2016) 
if the value of the t-count is more significant than the 
t-table or the significance value <α = 5%, the variable 
has a significant effect.

Result

The data processing results on the dependent variable, 
and the independent variable produce a description of 
the data, as presented in Table 2.  The average value of 
Altman Z-Score from eight Pulp and Paper companies 
is 1.3136.  The average value shows that, in general, the 
Pulp & Paper company is in the potentially bankrupt 
classification (1.23 <Z-score <2.99).  The maximum 
value of the Z-score of 2.9565 indicates that the 
company is not in a healthy condition.  The minimum 
Z-score of -0.7593 shows that the company has an 
immense potential to go bankrupt.  The maximum and 
minimum Z-score values recorded by PT Pabrik Kertas 

Basuki Rachmat Indonesia, Tbk (KBRI), throughout 
2013 - 2018.  In 2018, the value of sales dropped 
dramatically from IDR144,027,720,203 in 2017 to 
IDR2,871,460,630 in 2018. 

The average company liquidity is 1.4045, which shows 
the company as an average liquid.  The liquidity is 
measured by the current ratio (CR) so that it can be 
explained that on an average of every 100 units of 
current debt, there are 140.45 units of current assets 
to serve it off.  The maximum value of CR 3.7614 is 
recorded by PT Suparma, Tbk (SPMA), in 2014.  The 
KBRI owned the minimum CR value of 0.0526 in 
2018.  The minimum CR value shows that the KBRI is 
in an illiquid condition, which means that the company 
cannot pay off its short-term obligations. This illiquid 
condition has been experienced by the PT Pabrik Kertas 
Basuki Rachmat Indonesia, Tbk (KBRI), since 2015. 
 

DER measures the leverage variable. DER's average 
value is 1.6177, which shows that the company is 
unsolvable on average since there is a total debt of Rp 
161.77 for every IDR100 of equity. A company with a 
DER of more than 1 means that the company is more 
heavily financed by debt, not by equity. Thus, if the 
company is liquidated, the company will not pay its 
short-term and long-term obligations.
 
The highest DER was 5,2404, experienced by the 
KBRI in 2018.  While the lowest DER was 0.1378 
also experienced by the KBRI (in 2013), it means in 
2013 the KBRI was very low using debt as a source of 
funding, but in 2018 the use of debt as a source of the 
fund by KBRI moved to very high.
 
ROA measures the profitability variable. The average 
value of ROA of 0.0205 shows that the average Pulp 
& Paper Company is profitable.  Each IDR100 asset 
can generate a net profit of IDR2.05.  The maximum 
ROA value of 0.1282 is experienced by PT Fajar Surya 
Wisesa, Tbk (FASW), in 2018.  The KBRI experiences 
the minimum ROA value of -0.1178 in 2018, which 
shows that KBRI had a negative EBIT. The Z-score 
formula shows that EBIT has the most significant role 
in determining the Z-score than other accounts, namely 
working capital, retained earnings, the book value of 
equity, and sales. 
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TATO measures the efficiency variable. The average 
value of 0.7469 shows that each IDR100 of the 
company's assets, on average, can generate sales of 
IDR74.69. TATO's maximum value reached 1.7468, 
experienced by PT Kedawung Setia Industrial, Tbk 
(KDSI), in 2016.  The KBRI experienced the minimum 
value of TATO 0.0027 in 2018.
 
Efforts to find empirical evidence of factors that 
influence the potential bankruptcy of the Pulp & 
Paper company are carried out using a multiple linear 
regression approach. The data used in this study is 
panel data, which combines cross-section data with 
time-series data. Testing the best panel model using 
the Chow test shows the value of Prob. F is 0.1658, so 
there is not enough evidence to reject H0.  This means 
the best model is Pooled Least Square (PLS).
 
The PLS model's use has implications for the need 
to do a classic assumption test on the regression 
equation used. For this reason, a residual normality 
test, a heteroscedasticity test, an autocorrelation 
test, and a coefficient (multicollinearity) test are 
performed. The classical regression assumption's test 

results show no autocorrelation and multicollinearity, 
but the error distribution is not normal, and there are 
heteroscedasticity symptoms. To overcome the problem 
of not fulfilling the classical regression assumption 
test, an outlier test is used. It is known that three data 
become outlier data. Therefore the three data were 
excluded from observation.
 
Without including outlier data, the results of data 
processing regarding the effect of liquidity, leverage, 
profitability, and efficiency using the PLS model are 
presented in Table 3.  It can be seen that the F-statistic 
value is 688.45, with a Prob F value of 0.0000. It can be 
concluded that together similarly, the four independent 
variables significantly influence the dependent variable 
at the 99 percent confidence level.  It can be concluded 
that the regression model developed is fit.
 
The coefficient of determination (Adj R-Square) 
0.9843.  This means that together liquidity, leverage, 
profitability, and efficiency can explain the Z-score 
variability of 98.43%.  There are still 1.57% of other 
factors that influence the Z-score, which are not 
included in this research model. 

Table 3.   Effect of liquidity, leverage, profitability, and company efficiency on the Z-score of pulp & paper 
companies on the 2013-2018 BEI with pooled least square model (meet Classical assumptions)

Variable Reg.Coef. tstatistic Prob
Constanta 0.4494 5.23 0.0000
Liquidity (CR) 0.0945 4.02 0.000
Leverage (DER) -0.1528 -3.98 0.000
Profitability (ROA 3.4258 8.63 0.000
Efficiency (TATO) 1.1582 35.57 0.000
R2 0.9857
Adj-R2 0.9843
F-statistic 688.45 0.0000

Table 2. Description of research variables
Variable Mean Std. Dev. Min Max
Altmanm Z-Score (Z) 1.3136 0.8296 -0.7593 2.9565
Liquidity (X1) 1.4045 0.6827 0.0526 3.7614
Leverage (X2) 1.6178 0.7273 0.1378 5.2404
Profitability (X3) 0.0205 0.0529 -0.1178 0.1282
Efficiency (X4) 0.7469 0.5382 0.0027 1.7468
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Managerial Implications

This study shows that company management needs to 
pay more attention to generating profits than liquidity, 
leverage, and efficiency. The greater the profit can be 
achieved, the less likely financial distress will occur as 
Pranowo et al. (2011) found that an increase in profit 
will pull off the companies from experiencing financial 
distress and become companies that do not experience 
financial distress. 

conclusions and recommendations

Conclusions

This study's findings show that liquidity has a positive 
effect on the value of the Z-score supports the hypothesis 
proposed.  The effect of positive and significant liquidity 
on the Z-score shows, the more liquid the company is, 
the more the Z-score increases.  Increased z-scores 
indicate that companies are less likely to experience 
financial difficulties.  The findings of this study are 
in line with the results of research by Pranowo et al. 
(2010), Johannes (2014), Ufo (2015), and Curry and 
Banjarnahor (2018).  Pranowo et al. (2010) examined 
the financial distress of non-financial companies on the 
Indonesia Stock Exchange in the period 2004-2008.  
The Pulp & Paper Company is also a non-financial 
sector company included in the Basic Industry and 
Chemical (manufacturing) sector. Johannes (2014) 
and Ufo (2015) examined the financial distress of 
manufacturing companies in Ethiopia. Meanwhile, 
Curry and Banjarnahor (2018) examined property & 
real estate companies listed on the IDX.

The findings of this study that leverage negatively 
affect the value of the Z-score supports the theory of 
financial distress that companies with large debts not to 
be able to pay off their obligations, indicating that the 
company is experiencing financial distress and will be 
able to go bankrupt.  Companies that have the potential 
to go bankrupt have a low Z-score.  The results of this 
study are in line with research by Pranowo et al. (2010), 
Ufo (2015), Jafaar et al. (2018), Masdupi et al. (2018), 
and Saputri and Asrori (2019).  Jafaar et al. 2018 
examined companies in Malaysia included in Practice 
Note 17, which are in financial distress and are listed 
on the stock exchange. Masdupi et al. (2018) examined 
manufacturing companies listed on the IDX.  Saputri 
and Asrori (2019) examined mining compamodiglinies 

Table 3 shows  that  all independent variables 
significantly affect financial distress since all Prob 
values are below 0.05. The resulting regression equation 
is as follows:

FDi  =  0.4494 + 0.0945LIKi - 0.1528LEVi + 3.4258PROFi 
+ 1.1582EFISit 

Constanta is 0.4494 with a significance of 0,000, shows 
that if the liquidity ratio, leverage, profitability, and 
efficiency is zero, the company's Z-score is 0.4494. 
It means the company is categorized as an unhealthy 
company and faces financial distress, and the risk of the 
company experiencing a bankruptcy is very high.   
 
The liquidity regression coefficient is 0.0945. It 
means liquidity has a positive and significant effect on 
Z-scores.  If liquidity increases by 1 unit, the Z-score 
will increase by 0.0945, ceteris paribus.

The leverage regression coefficient is -1,528. It means 
leverage has a negative and significant effect on 
Z-scores. The coefficient value indicates that if leverage 
increases by 1 unit, the Z-score will decrease by 1.528, 
ceteris paribus.

The profitability regression coefficient is 3,4258. It 
means profitability has a positive and significant effect 
on Z-scores. The profitability coefficient's value shows 
that if the company's net profit over the use of assets 
increases by 1 unit, the Z-score will increase by 3.5258, 
ceteris paribus.
 
The efficiency regression coefficient is 1.1582. It 
means efficiency has a positive and significant effect 
on Z-scores. The efficiency coefficient value indicates 
that if a company's efficiency in using assets to produce 
sales increases by 1 unit, the Z-score will increase by 
1.1582, ceteris paribus.
 
The four independent variables in this study significantly 
influence the Z-score of the Pulp & Paper company. 
The most significant influence comes from profitability. 
Thus, for the company to be in a healthy condition to 
avoid the potential for bankruptcy, management needs 
to pay attention to the ability to generate profits from 
assets.
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Recommendations

This finding supports the theory of financial distress; 
that liquid companies do not have problems paying 
off short-term obligations, thus showing the company 
is not experiencing financial difficulties. Therefore, 
company management needs to manage its liquidity 
properly.  Since leverage negatively affect the value 
of the Z-score, management also need to manage its 
debt at an optimal level.  The pulp & paper industry 
is a mature industry, which means operationally; this 
industry is already efficient. Therefore, to increase 
profit, pulp & paper companies need to increase their 
local and export revenues. In today's digital era, people 
tend to reduce paper consumption, but the need for 
tissue and other pulp products such as wrapping paper 
for food and drinks (tea and coffee) and packing paper 
such as cardboard is still open. An increase in sales 
revenues can also be done by entering the premium 
segment, namely producing high-quality pulp & paper 
products, which will lead to a higher contribution 
margin.  To increase efficiency in mature companies 
is to replace old machines with high-tech machines or 
new production method. Therefore, the company owner 
needs to inject funds so that the loan's interest expense 
does not burden the efficiency yield.  Future studies can 
use a similar model in this study to be applied in other 
industries and replace the Altman Z-score to measure 
financial distress.
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