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REVIEW OF A SCIENTIFIC MONOGRAPH 

 

 

 
Book details:  
 

 

Bednár, R., Procházková, K., Zagoršek, B. 2018. Strategies and business models of startups. 
Publishers Tribun EU. 122 s. ISBN 978-80-263-1508-7 

 

Author of the review: doc. Ing. Juraj Mišún, PhD. 

 

 

Nowadays, in a strong competitive environment, not only major players play an important 

role. The reality is different. Young starting companies with innovative solutions 

(“startups”) are getting to the forefront. They are able to push themselves right between 

the elite at a record speed. These literally “garage companies” are not only the trend of 

the modern society, but also a huge inspiration for managers. 

 The business environment, which is constantly evolving and changing, is subject to 

turbulence and complexity. It offers a very fertile ground for this type of businesses. The 

success of such business entities in a dynamic business environment depends primarily 

on well-chosen business model and business strategy. 

 The issue of business models and business strategies is described in the scientific 

monograph entitled “Strategies and Business Models of Startups”. It presents the results 

of a three-year VEGA research project on business models and business strategies of 

startups. 

 The authors of this publication deal with research questions and look for answers 

that relate to the creation, functioning, finding or improving of a properly functioning 

business model, or an effective business strategy. 

 While best practices are identified among the researched startups, it seems that these 

companies do not pay much attention to their business models. 

 The scientific monograph has 122 pages and includes studies on business models 

and business strategies in startups. The authors pay particular attention to the business 

model, which is influencing the prosperity of companies. With a well-chosen business 

strategy startups can achieve further success in the coming period. A prior area is also the 

analysis of the international environment and global business. 

 The structure of a scientific monograph consists of five main chapters, which are 

then subdivided into subchapters. They are well arranged and logically connected. Part 

of the monograph is also an introduction and conclusion. 

 The first chapter describes basic concepts, based on foreign and domestic literature, 

by renowned authors. These authors are experts not only in theoretical, but also in the 

practical knowledge of the subject. Book and journal sources are supported and 

supplemented by Internet sources. In addition to correct understanding and definition of 

key terms such as business model and business strategy, or a description of the business 

model Canvas, authors also pay attention to financing of startup projects with innovative 
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ideas. They also describe the international business environment and follow the behavior 

of the startups in it. 

 In the second chapter is a brief, yet accurate, description of the sample being 

examined and the period of research. By comparing the two research years 2016 and 

2017, the authors point to changes in the parameters studied during the two-year period 

under review. 

 The third chapter focuses on methodology and methods of research. The authors 

obtained data using the questionnaire method, which is one of the most widely used 

empirical methods of scientific research. The main method was supported by a 

personalized interview with the startup founder. The data on the financial indicators 

(where available) were obtained from the FinStat database by the authors. 

 The fourth chapter is the core of the monograph and the most important part of the 

research. The authors identify the business models and business strategies of startups 

based on the acquired knowledge. Possible changes in strategies during the formation of 

business models of startups are beneficial for exploring and furthering the success not 

only in domestic conditions, but also abroad. 

 The discussion is the fifth and final part of the results of the authors' joint work. It 

reviews the previous findings. One of the observable trends is the difficulty of 

entrepreneurial success, especially when starting a business. 

 For this reason, it can be considered that a good idea can be the first step to success 

in business. Business risk is a good indicator to determine the potential success of a 

startup where a higher business risk reduces the probability of success when it is set up. 

 In conclusion, the authors state that a well-chosen and functioning business strategy 

leads startups to their vitality. They also highlight the fact that the business model works 

when it combines all the important parts in one place. However, the business model and 

the business strategy do not need to be separated, they follow on each other. Many times, 

the startup has to be driven by a well-chosen and functioning strategy, constantly 

improving it, and constantly analyzing the business model, as well as directing the 

possibility of constantly improving it. 

 The scientific monograph contains 62 tables and is enriched with five images. 

 There is currently enough publications dealing with the issue of startups. However, 

adequate attention should be given to startup companies as they hide the potential for 

enormous growth. 

 

doc. Ing. Juraj Mišún, PhD. 
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Ministry of Finance Republic of Indonesia 

Rina Br Bukit, Faculty of Economics and Business,  

Universitas Sumatera Utara 
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Abstract 

Automotive industry contributes directly and indirectly to economic growth in Indonesia. Investment in 

this industry has increased after declining in the previous years. This paper examines some internal 

and external factors influencing the investment decision in this industry by using E-views for listed 

automotive company in Indonesia Stock Exchange from 2013 to 2017. This study finds that both net 

cash flow from operation and investment opportunity set (IOS) as internal factors have a significant 

and positive relationship to the investment decision. The capital market pressure as an external factor 

has a significant and negative relationship to the investment decision. The composition of the 

independence commissioner as an external factor does not have a significant relationship to the 

investment decision. By comparing the coefficient of the significant variables, the net cash flow from 

operation is a dominant factor in the investment decision. This fact relates to the report published by 

Bank Indonesia, as a central bank, that the increasing free cash flow of corporation enhances the 

investment in Indonesia. This study contributes as a reference to the free cash flow literatures and the 

capital market authority especially in the developing country.  

 

Keywords: investment, cash flow, investment opportunity set, capital market pressure, automotive.  

JEL Classification: D24, D25, L11, L62 

 

Introduction 

The Indonesian Economic Report published by Bank Indonesia as a central bank explains that 

Indonesian economy in 2017 has been recovered. This fact is driven by improved global economy 

growth so that exporting has growth of 9.09% (contraction 1.57% in 2016) and investing has growth 

6.15% (growth 4.47% in 2016). The automotive industry has given a significant contribution by 

growing 9.4% in vehicles exporting that dominated by low cost green car. Investing in the automotive 

industry has increased to support the other sector industry for renewal transportation equipment (Bank 

Indonesia, 2018). This report also explains that the increasing of free cash flow of corporations has 

increased investment. The investment, especially in the automotive sector, has to increase continuously 

to support economic growth in Indonesia. 

The gross fixed capital formation that published by central bank in Indonesia has increased 

continuously from 2010 until the 3rd quarter of 2016. The investment growth has been more than 90% 

in that of the years. This investment has a positive relation to the growth of Indonesia economy.  

According to BKPM (the investment Coordinating of the Republic of Indonesia), the 

investment in motor vehicles and other transportation equipment industry has a fluctuated trend from 

2013 until 2016. The data can be seen in Table 1. 
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Table 1.  Motor Vehicle & Other Transportation Equipment Industry Investment in Indonesia 

 2013 2014 2015 2016 

Foreign Investment (USD Million)  3,732.2 2,061.3 1,757.3 2,369.3 

Domestic Investment (Rp Billion) 2,069.0 490.0 1,070.8 1,713.9 

Source: BPS-Statistics Indonesia and The Association of Indonesia Automotive Industries. 

 

From Table 1, the foreign investment in this industry is higher than that of domestic investment. 

The trend of investment starts decreasing in the year of 2014. Therefore, in 2016 the investment starts 

increasing for foreign investment.  

From this fact, there is a point when investment increasing or decreasing. Every fluctuated 

investment has a different impact. Too many investments (overinvestment) and too low investment 

(underinvestment) can be an abnormal investment. There is a negative relation between an abnormal 

investment and future stock returns (Titman, Wei, & Xie, 2004).  In making an investment, a corporate 

will consider its free cash flow (FCF). FCF is the excess of required cash by using net present value 

(Jensen, 1986). However, there is a problem in FCF. The company has to decide whether the FCF is 

used to invest or to distribute as dividend. In this case, FCF has an agency problem (Zhang, Cao, 

Dickinson, & Kutan, 2016). Besides having a problem, the FCF has a key role in making investment or 

paying dividend (Yeo, 2018). In other side, a company with greater FCF will lead its action to increase 

investment and to decrease dividend (Zhang et al., 2016).  

The capital market expects the highest of a company’s value. For this reason, the company’s 

manager will act their behavior leading to increase the company’s share value. One way to increase the 

value is to make investment, especially with the lowest tax expenses or in tax shelter activities 

(McGuire, Omer, & Wilde, 2014). It means that the investment should make the biggest net present 

value. The crucial party to make investment is managers that are monitored by the Board of Directors. 

The managers will meet their own purposes and the capital market expectation by increasing the 

company’s value (Jensen, 1986). However, the managers tend to invest in the project that giving the 

maximum value in the short term (Bhojraj & Libby, 2005).  

The fact that the automotive industry has contribution to economic growth in Indonesia is 

interesting to be studied as it relates to FCF as a source of fund for investment and capital market 

pressures can influence investment. This paper includes the investment opportunity set (IOS) and 

Commissioners as other variables influencing investment. This study finds that investment is influenced 

by internal factor (cash available from operation and IOS) and external factor (capital market pressure). 

By comparing the coefficient of the variables, cash from operation is the main factor in making an 

investment. This finding is suitable with the previous research.  

This study contributes to the literature about variables influencing investment, especially FCF 

and capital market pressure. In the country with good banking and capital market system, the procedures 

to obtain funding in making investment are transparent and clear. For the developing country, such as 

Indonesia, the main source fund in making investment is FCF. The capital market pressure, either in a 

developing country or developed country, has a significant effect in making investment. Generally, all 

actors in the capital market want the company’s shares increasing. For the decision maker, this paper 

can be a reference to make policy about getting fund to invest, either from banking, capital market or 

other sources. Besides lending money policy, the capital market regulator can meet the capital market 

expectation by asking the listed companies to publish transparent report when making investment.  
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Literature review 

Theory 

There are different characters between managers (as agents) and owners (as principles). Each 

character will generate agency cost theory (Jensen & Meckling, 1976). Free cash flow (FCF) in a 

company has a key role in fulfilling the desires of both managers and shareholders. The managers need 

the FCF to make future investment that increasing the firm’s value. This value is the managers’ 

motivation because the value can be a base in calculating incentives. However, the shareholders have 

another interest in the FCF. The shareholders want to receive dividend from their investment. To resolve 

this gap, the role of debts can be used by a company to make investment (Jensen, 1986; Yeo, 2018). 

The debts can be a tool to reduce the agency cost (Jensen, 1986).  

The capital market theory explains how investors behave not should investors behave towards 

to their investment in the capital market. This behaviors relate to the price of time and price of risk from 

the investment (Sharpe, 1964). The investors’ behaviors are based on facts or information received by 

them. The capital market actors give positive response to the company with positive value growth and 

otherwise. These capital market behaviors are pressure to the managers to increase the company’s value. 

There are many ways to increase the value and one of them is by making investment that generates a 

greater profit margin. With market perfect assumption, the company instantly gets enough capital to 

generate profit from the investment opportunity (Merton, 1987).  

Based on the neo-classical theory of investment (NTI), the marginal rate of return on investment 

is equal to an interest rate (Gordon, 1992). Assumption for the NTI, the future is certain and the risk-

free rate equals to the interest rate. The relation among investment, free cash flow, and capital market 

pressure is the capital cost for investing and calculating the return. The company considers in using 

FCF rather than loan money and considers capital market pressure in choosing the investment area. The 

expected return is compared to costs of debts and capital after adjusted with tax expenses (Hall & 

Jorgenson, 1967). TobinQ or q-theory is a base in application of the NTI (James Tobin, 1969). The q-

theory explains that a company invests as long as the value of marginal investment for shareholders 

more than cost, or the value to cost of the marginal investment ratio more than 1.  

 

Previous Study 

The investment increases the firm’s value. Cash as funding is needed in investing. This cash 

can be from internal, such as cash from the operation or external such as loan from creditors. Both of 

the cash resources influence the firm’s value. However, the Mogdiglini-Miller’s theorem (Modigliani 

& Miller, 1958) explains that the capital structure of a company does not have relation to the firm’s 

value. It means that the capital sources, internal and external, to invest do not relate to the value. The 

free cash flow (FCF) theory explains that the excess of cash flow can increase the investment 

expenditures (Jensen, 1986). The availability of free cash indirectly can increase the firm’s value 

because there is an opportunity to invest in the future that can generate more cash inflow.  

The firm’s value, as a capital market actors’ consideration, consists of some components, such 

as land, property, equipment, machine, trademark, and cash. From these components, only cash is freely 

used by the managers (Yeo, 2018). The effectiveness of using asset by the managers can raise the firm’s 

value, and otherwise. The using of FCF can be a conflict between the managers and the shareholders. 

This conflict can raise the agency problem and induce the agency cost (Jensen, 1986). Because of the 

weak of corporate governance, the sales growth that increasing the firm’s value gives more benefits to 

the manager than that of the shareholders (Brush, Bromiley, & Hendrickx, 2000).  

To reduce the agency cost, the capital market has significant role because the capital market 

can influence the managers’ behavior. These managers tend to modify their behavior by the number in 

the financial statement reports (Graham, Harvey, & Rajgopal, 2005). The modification can be from the 
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investment decision. The company facing more the capital market pressure is likely to invest in the tax 

sheltering activities (McGuire et al., 2014). 

For the listed company in Indonesia, the corporate governance application obligates the 

company to have at least 30% of the independent commissioners from the number of the board of 

commissioners (Otoritas Jasa Keuangan, 2014). The independent commissioner can be effectively to 

supervise the managers’ activity. The reduction of the audit committee that supervise the management 

can increase the abnormal accrual (Klein, 2002). Besides the existence of the independent party, such 

as commissioners, the composition of the commissioners is important because the composition can 

strengthen the corporate governance. The commissioners can control the management in making 

financial statement and prevent the controlling shareholders that can be disadvantage another 

shareholders (Liu & Lu, 2007).  

The investment leads to the company’s growth. The investment opportunity set (IOS) relates to 

the payoff distribution in the future such as the executives’ compensations (Smith & Watts, 1992). The 

IOS is unique because the IOS can influence the firm’s value in the future (Gaver & Gaver, 1993). The 

amount of the IOS has association to lower dividend yield, higher compensation for executive, higher 

of stock plan, and lower debt equity ratio (Gaver & Gaver, 1993; Smith & Watts, 1992). The company 

with larger the IOS tends to make investment because of the manager’s discretion (McGuire et al., 

2014) and the managers have interests in compensations (Gaver & Gaver, 1993; Smith & Watts, 1992). 

For this reason, the IOS will be complex because the external party will be difficult to monitor the 

company, especially the external auditor (Cahan, Godfrey, Hamilton, & Jeter, 2008). 

Based on the literatures, this paper explains the internal and external factors influence the 

investment decision in the automotive industry in Indonesia. 

 

Conceptual Framework 

The conceptual framework in this study is based on the previous research with some 

modifications. The relations amongst the variables in this study are described in the Figure 1. 

 

Figure 1. Framework of Investment Concept 

 
 

In Fig.1, Operating cash flow (OCF) has relation to investment. OCF is the net cash from 

operation. This cash is considered to make investment or to pay dividend. This study examines the role 

of this cash in making investment. The IOS (investment opportunity set) can or cannot influence the 

investment decision because it depends on the timing and the marginal benefit from the investment. 

The capital market pressure (market pressure) has relation to the company reports’ quality. The reports 

include a financial statement report and an annual report. Besides the reports, the company’s reputation 

has relation to market pressure. Commissioner can influence the investment decision. The independent 
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commissioner is representative of minority and public shareholders. The independent commissioners 

have to act for the benefit of minority and public shareholders.  

There are many variety variables can influence the investment decision in a company. To control 

the independent variables, this paper using some control variables, namely: 

1. Size, to control the total asset differences or the firm size effect from the sample. 

2. DER, to control the proportion of capital sources, from debt or shares. 

3. ROA, to control the earning differences from each company. 

 

Hypothesis 

The literature and the report published by Central Bank in Indonesia explain that free cash flow 

(FCF) has positively significant in the investment decision. However, some literature explain that in a 

certain point, there is a conflict of interest about the using of FCF, to invest or to pay dividend. This 

paper assumes there is a positive relation between FCF and investment. The hypothesis is: 

H1: There is a positive relation between net cash flow from operation and investment. 

The greater IOS, the more complex the company’s problem, such as information about 

environment (Rego, 2003), the proportion debt and equity, and the payment of dividend (Smith & 

Watts, 1992). The investment decision is the managers’ discretion and it is difficult to be predicted and 

monitored by external party (McGuire et al., 2014). This the reason the IOS is unique construct. The 

greater IOS leads to higher executive compensation and lower the cash payment. The shareholders 

expect the dividend payment from the company growth that resulted from the investment decision. This 

fact does not give a clear relation between the IOS and the investment decision, therefore this paper test 

the hypothesis: 

H2: There is a positive relation between the IOS and investment 

The capital market influences the company in order to maintain or to increase the firm’s value 

through the share price. The managers in the company make effort optimally to publish the financial 

statement reports that can meet the capital market expectation (Graham et al., 2005). The managers 

attempt to disclose all the data and information to reduce the company risk and to meet the capital 

market expectation, to predict share prices. One of the ways to increase the prices is by making 

investment (McGuire et al., 2014). The capital market pressure is measured by the difference between 

the highest and the lowest share prices in the period of accounting. If the market reaction gets bigger, 

the share prices difference will be bigger, for example the price to be lower. The company reacts by 

investing to increase the share prices. Therefore, the relation between the capital market pressure and 

investment is negative. This paper test the following hypothesis:  

H3: There is a negative relation between the capital market pressure and investment 

For the country with dual-system, such as Indonesia, there is a commissioner to monitor and to 

align the management action and decision. In order to protect the minority interest and public 

shareholders, the listed company should have the independent commissioner in its organizational 

structure. The capital market regulation states that the percentage of independent commissioner in the 

listed company is 30% at least. The more percentage of the independent percentage, the more active the 

independent influence the investment decision. This intervention can slow down the managers in 

making investment decision. This paper test the following hypothesis:  

H4: There is a negative relation between the percentage of independent commissioner and investment 
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Methods 

Types of Research 

This paper uses a correlational research. The aim of this research is to analyze the relation 

between internal factors and external factors that influencing investment. The internal factors consist 

of cash from operation and IOS. The external factors are capital market pressure and commissioners. 

Because the samples of this paper are not equal, such as size, the controlling variables are used in 

running data. The control variables are size, debt equity ratio (DER), and return on asset (ROA).  

The analysis descriptive explains units of analysis based on each variable in this study. The purpose of 

the analysis is to understand the unit characters based on the theory. All the information is explained 

descriptively. From the conceptual framework, data analysis uses multiple regression analysis and E-

views software. The structure equation in this study is: 

 

Investi,t = α + β1 OperatingCashFlowi,t + β2 IOSi,t + β3 MarketPressurei,t + β4 

Commissioneri,t + β5 Log(Size)i,t + β6 DERi,t + β7 ROAi,t + εi,t 

 

Where Investi,t is Investment decision; OperatingCashFlowi,t is Net Cash From Operating; IOSi,t 

is Investment opportunity set; MarketPressurei,t is Capital Market Pressure; Commissioneri,t is the 

percentage of the Independent Commissioner. The variables examined in this paper are explained in 

Table 2. 

Table 2. The Description of the Variables 

Variables Symbol Descriptions 

Investment Decision 

(Dependent Variable) 
Invest 

The sum of capital expenditures, research and development expenditures, and 

acquisitions (McGuire et al., 2014). These expenditures are scaled by the total fixed 

asset. All the investment expenditures considered are related to automotive and 

component industry. If the company has expenditures other this industry, the 

expenditures are not calculated. 

Net Cash From 

Operating 

(Independent Variable) 

Operating 

Cash Flow 

The Operating Cash Flow (OCF) is defined as the net cash flow from operation scaled 

by total asset (McGuire et al., 2014) 

Investment opportunity 

set 

(Independent Variable) 

IOS 

The IOS is the ratio of the market value of a firm to the book value of its assets 

(McGuire et al., 2014). The data of a firm’s market value are derived from the capital 

market publications. 

Capital Market Pressure 

(CMP) 

(Independent Variable) 

Market 

Pressure 

The CMP is measured by using share price (Li & Mangena, 2014). The CMP is 

defined by the difference between the highest and the lowest share price during the 

financial year of the study, scaled by the lowest share price.  This proxy is as a share 

price volatile (Bushee, Matsumoto, & Miller, 2001; Li & Mangena, 2014) 

The percentage of the 

Independent 

Commissioner 

(Independent Variable) 

Commissioner 

Commissioner is defined by the percentage of the independent commissioners to the 

total commissioners in the company during the financial year of the study. If there is 

a change in the composition of the independent commissioners, the percentage used 

is the longest period in the year of study 

Size 

(Control Variable) 
Log (Size) 

Size is defined as the natural log of the total assets. The size variable is important in 

this study because the larger firm is more complex in nature and the can achieve 

economies of scale (Rego, 2003). 

Debt to equity ratio 

(Control Variable) 
DER 

DER (debt to equity ratio) is defined as total debt scaled to total equity.  

Return on asset 

(Control Variable) 
ROA 

ROA (return on asset) is defined as a ratio of pre-tax income over total assets. 

 

Data 

This paper uses data from manufacturing listed company in Indonesia Stock Exchange (ISE) 

for period 2013 -2017. The data are obtained from website of ISE (www.idx.co.id). The sample is 

companies with automotive and component sector. The sample companies are: 

http://www.idx.co.id/
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1. Astra International Tbk. 

2. Astra Otoparts Tbk. 

3. Gajah Tunggal Tbk. 

4. Garuda Metalindo Tbk. 

5. Goodyear Indonesia Tbk. 

6. Indo Kordsa Tbk. 

7. Indomobil Sukses International 

Tbk. 

8. Indospring Tbk. 

9. Multi Prima Sejahtera Tbk. 

10. Multistrada Arah Sarana Tbk. 

11. Nipress Tbk. 

12. Prima Alloy Steel Universal Tbk. 

13. Selamat Sempurna Tbk. 

 

PT. Garuda Metalindo Tbk listed in July 7, 2015. For this reason, data from PT. Garuda Metalindo 

Tbk are empty for the years of 2013 and 2014. 

 

Results  

Descriptive Statistic 

Table 3 presents the summary descriptive statistics of the data used in this study. The 

difference between the maximum and minimum investment is quite wide. The minimum 

investment is negative because of PT. Prima Aloy Steel Universal Tbk has reported Rp.0,00 for 

investment in 2017. All the mean value of the variables is higher than the median value. The 

minimum value of Operating Cash Flow is negative because some companies in certain year have 

negative net operating cash flow. 

The maximum value of the market capital pressure is very high (2539% more than of the 

mean value). This is due to the high share price of a company (PT. Nipress Tbk) before the stock 

split in 2013. The mean of IOS is more than 1 (1.355145). It means that as general the market 

value of the sample is higher than that of the book value. There is one company with the highest 

IOS. The company is PT. Selamat Sempurna Tbk, with IOS more than 6 in 2014. As the whole, 

PT. Selamat Sempurna Tbk has IOS more than 3 in this study. 

The regulation states that the minimum percentage of the independent commissioner in 

the listed company is 30% at least. All, except one, of the companies in this study, have obeyed 

the regulation (with mean 0.36 and median 0.33). PT. Nipress Tbk has not met the minimum 

percentage of the independence commissioner yet for the year 2017.  

There is quite wide in total asset between the biggest and the little company in this sample. 

The biggest asset is PT. Astra International Tbk with total assets Rp.295.646 billion in 2017. The 

little asset is PT. Multi Prima Sejahtera Tbk with total assets Rp. 185.596 million in 2014. Because 

of this big gap, the data of assets are converted to logarithm.  

The normality of the residual variables is not normal at all variables as presented in 

Jarque-Bera values. Only two variables with normal residue are Operating Cash Flow and 

Log(Size).  As an equation, the residual variable is normal. The probability of the normal residual 

is more than 5% (significant level), namely 0.353.  

 

Table 3. Descriptive Statistic 

Variables n Mean Median Max Min Std. Dev. 
Jarque-

Bera 

Invest 63 0.120938 0.092161 0.495234  3.79E-05  0.116064 34.21528 

Operating Cash 

Flow 
63 0.061842 0.055405 0.263377 -0.103270  0.079957  3.964464 
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IOS 63  1.355145  0.945936  6.094203  0.119689 1.244176  65.83034 

Market 

pressure 
63  2.432773  0.837349  64.66667  0.226230  8.132667  7991.958 

Commissioner 63 0.362410  0.333333  0.500000 0.250000 0.054671 16.43016 

Log(Size) 63  29.15423 28.53818 33.32018 25.94684  1.732640  4.660627 

DER 63 1.200159  0.880000  8.260000  0.150000  1.321809 582.7863 

ROA 63   0.066388 0.037472  0.727854 -0.180379  0.119986  569.7337 

 

Correlation 

Table 4 present the correlation among the variables used in this study. The independent 

variable (Investment) has a positive correlation to Operating cash flow with 0.391 and to IOS 

with 0.452.  The independent variable has a negative correlation to Marketing Pressure with -

0.062; and to Commissioner with -0.127. The highest correlation is 0.556, between IOS and 

operating cash flow. Because all the correlations are below 0.800, the variables used in this study 

are free from multicollinearity.  

 

Table 4. The Correlation Matrix 

Variables Invest 
Operating 

Cash Flow 
IOS 

Market 

Pressure 

Commiss

ioner 

Log 

(Size) 
DER ROA 

Invest 1.000        

Operating Cash 

Flow 
0.391 1.000       

IOS 0.452 0.556 1.000      

Market Pressure -0.062 -0.238 -0.070 1.000     

Commis-sioner -0.127 -0.101 0.092 -0.102 1.000    

Log 

(Size) 
-0.138 0.041 0.062 -0.174 -0.035 1.000   

DER 0.077 -0.341 -0.117 0.140 -0.061 -0.048 1.000  

ROA 0.060 0.375 0.497 0.052 -0.053 -0.124 0.007 1.000 

 

Regression Result  

After testing about fixed effect or random effect, the fit model in this study is the fixed 

effect. This model is tested about heteroskedasticity, unfortunately, there is heteroskedasticity in 

this model. To make the model being fit, the model is regressed by using Cross Section Weight 

and White Diagonal. This treatment is to cover the heteroskedasticity. The data in this model are 

panel unbalanced; therefore, the regression is using no.d.f correction in Coefficient Covariance 

Method. The results of the regression are shown in Table 5. 

 

Table 5. Regression Result – Investment  

Variable Coefficient t-Statistic Prob. 

C -0.243016 -0.596826 0.5538 

Operating Cash Flow 0.422205 2.092917 0.0423 

IOS 0.065967 5.014634 0.0000 
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Market Pressure -0.002297 -2.368522 0.0224 

Commissioner -0.155978 -0.522288 0.6042 

Log (Size) 0.010650 0.881296 0.3831 

DER 0.009904 1.182688 0.2434 

ROA -0.177773 -3.880285 0.0004 

Weighted Statistics:    

R-squared 0.847153 Prob(F-statistic) 0.000000 

Adjusted R-squared 0.779617 Durbin-Watson stat 2.051477 

Unweighted Statistics:    

R-squared 0.550988 Durbin-Watson stat 2.081112 

 

This model is accepted because the Prob(F-statistic) is less than 5% (significant level). 

This model is free from autocorrelation because the DW number is in the area not to reject Ho 

after comparing to D-W Table. This model has R-squared equals to 0.847. It means that the 

variables explain the investment decision of about 84.7%.  

 

Discussion 

Table 5 shows that the internal factors, net cash from operation and IOS, have a positive 

and significant relation to the investment decision. This significant level of IOS is 1% and of net 

cash from operation is 5%. The external factor influencing the investment decision is capital 

market pressure with negative and significant relation. The significant level of the capital market 

pressure is 5%. In this case, the capital market pressure is the share price volatile. The composition 

of the independence commissioners does not have a significant relation to the investment 

decision. The correlation between the investment decision and the composition of the independent 

commissioners is negative. 

Net cash flow from operation is the cash received from main operation activity business 

of the company, namely cash received from customers is reduced by cash disbursement to obtain 

sales including interest payment and tax payment. This paper finds that the free cash flow in this 

case the net cash from operation, has a key role in the investment decision (Jensen, 1986; Yeo, 

2018; Zhang et al., 2016). From the previous literature, the company invests by using free cash 

flow and consequently the cash dividend will reduce. Based on the pay out ratio, the portion of 

the cash dividend of the companies as sample in this paper can be seen in Table 6. Pay out ratio 

is the proportion of earnings paid out as dividends to shareholders, typically expressed as a 

percentage. 

 

Table 6. Pay Out Ratio (%)  

Companies 2013 2014 2015 2016 2017 

Astra International Tbk 45.04 45.59 49.54 44.87 11.79 

Astra Otoparts Tbk 50.53 53.08 40.85 10.37 - 

Gajah Tunggal Tbk 28.96 12.91 - 2.78 - 

Garuda Metalindo Tbk   60.01 - - 

Goodyear Indonesia Tbk 21.63 - - 24.82 - 

Indo Kordsa Tbk - 26.23 38.86 26.08 - 

Indomobil Sukses International Tbk 9.87 -21.57 -60.47 -4.78 - 
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Indospring Tbk 138.16 28.49 - - - 

Multi Prima Sejahtera Tbk - - - - - 

Multistrada Arah Sarana Tbk 40.76 - - - - 

Nipress Tbk - - - - - 

Prima Alloy Steel Universal Tbk - - - - - 

Selamat Sempurna Tbk 65.46 42.70 62.28 20.66 171.95* 

*per September 2017.  

Data are per 31 January 2018 and  

 

Table 6 shows that most of the samples do not pay the cash dividend and the pay out ratio 

less than 50% to the shareholders in the period of the study. The finding in this paper about FCF 

conforms to the previous researchers that the FCF tends to use in the investment decision rather 

than to pay the cash dividend (Zhang et al., 2016).  

The IOS as a ratio of the market value to the book value has a positive and significant 

relation to the investment decision. The bigger the market value leads the manager behavior to 

the investment decision. However, the IOS has a negative association to the cash dividend. The 

correlations among the IOS, the investment decision, and the cash dividend in Table 6, explain 

that the higher market value of the company leads the manager to increase the investment and to 

reduce the cash dividend or the pay out ratio to be lower. The managers change their behavior to 

increase the company growth and expect the compensation increasing (Gaver & Gaver, 1993; 

Smith & Watts, 1992). 

The capital market pressure as a share price volatile, is defined as the difference between 

the highest and the lowest share price during the financial year of the study, scaled by the lowest 

share price. The bigger the share price volatile, the company has a trend to reduce the investment 

decision. The coefficient of the capital market pressure as a variable is -0.002297 that means the 

increase of the share price volatile for 1 point will decrease the investment decision for 0.002297 

point. Therefore, the increasing of the share price volatile for 0.1 points will decrease the 

investment decision for 0.0002297 point. For example, the highest share price is Rp.6,00 and the 

lowest share price is Rp.4,00 therefore the capital market pressure equals to 0.5 ((6-4)/4). If the 

capital market pressure or the volatile increases 0.1 points, the volatile will equal to 0.6 (0.5+0.1). 

With assumption the lowest share price is fixed, the highest share price equals to Rp. 6,40 

(increasing 6.67%). Therefore, the investment decision will drop by 0.0002297 points. With 

assumption the capital expenditure equals to Rp.800,00 and total fixed asset equal to 

Rp.20.000,00 then the investment decision equals to 0.04 (800/20.000). The investment decision 

will drop by 0.0002297 and it equals to 0.03977 (0.04 minus 0.0002297). If the fixed asset is 

constant, the capital expenditure equal to be Rp.795,40 or minus Rp.4,60 (0.575%). 

The bigger the gap between the highest and the lowest share price, the investment decision 

tends to reduce and vice versa. The capital market pressure generates this gap getting bigger is 

not good for the company because it can be a speculation in the market, especially in Indonesia. 

The big gap is not the best indicator to measure the company’s performance. For this reason, the 

company’s reaction is to keep the gap from being too large. This finding is different from Li & 

Mangena (2014) that explains the positive relation between the gap and the company’s behavior. 

This gap or the capital market pressure has a positive and significant relation to the company’s 

reports in order giving information (Bushee et al., 2001; Graham et al., 2005; Li & Mangena, 
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2014). This paper finds that the share price volatile as the capital market pressure has a negative 

and significant relation to the investment decision. 

The existence of the outsider in the company, such as the independent commissioners, 

can reduce the excessive in taking risk, improve the company’s performance(Zagorchev & Gao, 

2015) and increase the earning in the company (Cornett, McNutt, & Tehranian, 2009). The 

previous researches explain that the roles of the independent commissioners are to monitor and 

to control the management, and to bring their experiences from outside to the company (Cornett 

et al., 2009). These roles can improve the corporate governance and protect the minority 

shareholders’ interests. The composition of the independent commissioners does not have 

significant relation to the investment decision (Table 5). The investment decision is the 

management discretion and the independent commissioners have function to ensure that good 

corporate governance well implemented.  

The coefficient value of the operating cash flow variable is the biggest value, 0.422 (see 

Table 5). This variable is a dominant variable in the investing decision. Table 1 shows that 

investment in motor and vehicle transportation equipment industry has increased after declining 

in 2015. It is a question whether the FCF a dominant fund to make investment in the automotive 

industry in Indonesia.  

Table 7 shows that the big 3 groups of bank in Indonesia has given a loan to the 

manufacture industry from 2013 until 2017. The sum of the loan has continuously increased by 

78.35% from 2013 to 2017. Data in Table 7, for all industry include automotive industry, are used 

as a description that the loan in the manufacturing industry is increasing.  

 

Table 7. Outstanding of Investment Loan – Manufacture Industry (Rp. Billions) 

Group of Bank 2013 2014 2015 2016 2017 

State Banks 309,360.30   437,803.57   519,205.84  608,782.45   628,490.34  

Private National 

Banks 
533,816.92   673,387.51   769,048.15   817,061.52   865,881.62  

Foreign Banks 

and Joint Banks 
 81,996.85   131,667.29   169,740.82   161,006.89   155,672.98  

Total 925,174.07  1,242,858.37  1,457,994.81  1,586,850.86  1,650,044.94  

Source: Bank Indonesia 

 

By analyzing data in Table 3, it appears that DER has a mean of 1.2 and median of 0.88. 

This data show that the companies as samples are not aggressive in using a loan for the investment 

decision although the average of interest rate from the big 3 banks group is 11.17% from 2013 

until 2017 (see Table 8).  The trend of this interest rate has been declining since 2014. 

There is a quite different condition from the facts, namely the increasing in the 

investment, the increasing in loan, the lower of DER ratio, and the FCF as dominant factor in the 

investment decision. Normally, the increasing of loan will lead to the increasing of DER ratio. 

The FCF as a dominant factor in the investment decision will lead the decreasing in the loan. 

Table 1 shows that most of the fund resources are from foreign investment to invest in the 

automotive industry. This foreign funding is still question, as loan or equity in a company. 
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Therefore, this probability can be a next research how the automotive industry get funds to making 

investment.  

 

Table 8. Interest Rate Of Rupiah Loans By Group Of Banks (%) 

Group of Bank 2013 2014 2015 2016 2017 

State Banks  10.39   11.24   11.44   10.90   10.42  

Private National Banks  11.99   12.95   12.94   12.16   11.45  

Foreign Banks and Joint Banks  9.87   10.94   10.76   10.50   9.62  

Source: Bank Indonesia 

 

Conclusion 

The trend of investment in automotive industry has increased since 2015. This trend is 

accordance with the Report published by Bank Indonesia. This paper examines the determinant 

factors in the investment decision in the automotive industry. This paper finds that the investment 

decision is influenced by internal factors and external factors. The net cash flow from operation 

and IOS as internal factors have a positive and significant relationship to the investment decision. 

The capital market pressure as an external factor has a negative and significant relationship to the 

investment decision. The composition of the independence commissioner in the company does 

not have significant relation to the investment decision.  

This paper finds that free cash flow (FCF) is a dominant variable in the investment 

decision by comparing the coefficient in the regression results. This result is suitable to the 

previous researches that explain the FCF is used in the investment and consequently the cash 

dividend is lower. The capital market pressure as an external factor influences the manager in the 

investment decision by reaction in the share value. Because this value can influence the managers’ 

compensation, the capital market can lead the manager behavior. However, the independent 

commissioners cannot influence the investment decision. The independent commissioners have a 

role in the application of the corporate governance and the investment decision is the managers’ 

discretion. 

There is a little bit difference between the regression results and the other data. The FCF 

is a dominant variable in the investment decision and consequently the cash dividend is lower. 

There is an increasing in the loan and the DER is not big. However, there is an increasing the 

foreign investment in this industry. There is a question about this foreign investment whether as 

loan, equity, or others. These facts can be a trigger for the previous research. The data in this study 

have limitation because the period is only 5 years and unbalanced observation. This limitation 

can be a consideration in making future research. 
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ABSTRACT 

Neuronal cell death in subpopulations of brains affected by Huntington’s disease has been 

theorised to be due to cell cytotoxicity. The cause of this cytotoxicity, however, is not yet known. 

One mutant allele of the Huntingtin gene is sufficient to cause the disorder through the synthesis 

of the Huntingtin protein.  Despite the ubiquitous expression of the HTT gene, expansion of the 

polyglutamine (polyQ) tract in HTT leads to progressive cell death in affected brains, 

predominantly in the basal ganglia. The polyQ of the protein expressed when this mutant gene is 

translated has shown to increase the chance of protein aggregates forming. In the Centre for 

Genomic Regulation, the transformation and study of S.cerevisiae cells have demonstrated a 

positive correlation between the number of polyQ repeats and the number of protein aggregates 

that develop within cells. This was evident in the Western Blot and confocal microscopic images. 

An extra protein band in the Western Blot indicated protein aggregation in the well with the 

highest number of CAG repeats, implying that with more repeats, the higher the propensity for 

aggregation. The growth observed in these cells was slower, indicating the inextricable link 

between aggregation and cytotoxicity within cells. The detrimental effect of protein aggregation 

is known, therefore the methods that will be proposed will consist of preventing or reducing 

protein aggregation within cells. HTT is a functional protein, essential to brain development and 

neuronal survival and thus, by targeting only the aggregates, the functionality of the protein is 

not affected. Harnessing the essential role of molecular chaperones in promoting the refolding of 

proteins within cells will form the main body in discussing a therapeutic approach to 

Huntington’s disease; by studying the aggregation propensity in different concentrations of a 

molecular chaperone, the effectiveness of the molecule can be investigated. Following the results, 

a discussion on how effectively this method combats aggregation will follow. This discussion 

depends on the cytotoxicity that remains in the cells studied. 

Keywords: aggregates; cytotoxicity; heat shock response; huntingtin; molecular chaperones; 

polyglutamine 

JEL Classification: I1, I10 

 

 

INTRODUCTION: HUNTINGTON’S DISEASE AS A POLYGLUTAMINE DISEASE 

Huntington’s disease is one of the most devastating and disabling disorders as it results from 

progressive neurodegeneration, depriving the person of their motor skills and the overall cognitive 

ability of their brain. This lethal disorder arises from a mutation of the Huntingtin protein (HTT). 

The genotype for the protein is affected by a phenomenon known as trinucleotide repeat 
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expansion which results in the excess of CAG repeats, a codon that is present within the genome. 

During the synthesis of mutant HTT, the expanded CAG repeats within the gene sequence are 

translated into a series of uninterrupted glutamine amino acids forming what is known as a 

polyglutamine tract (polyQ), exceeding the pathological threshold for polypeptide lengths. This 

is when the cells cannot physically manage the expanded length of the polypeptide and so cannot 

efficiently promote protein folding - which is dependent on the cooperativity inherent in a 

folding/unfolding reaction (Malhotra, 2016). 

The expansion of the polyQ has been proven to be related to the development of 9 

different neurodegenerative disorders, including Huntington’s disease. The only similarity within 

these disorders is the sequence in the CAG tract. Polyglutamine diseases are therefore 

neurodegenerative disorders resulting from a CAG expansion leading to a large polyglutamine 

tract. The propensity to aggregate is due to the physicochemical properties of the polyQ tract 

itself. Protein aggregation is the biological phenomenon in which misfolded proteins accumulate 

and clump together and is often correlated with disease. Amyloids are aggregates of proteins that 

become folded into a shape that allows many copies of that protein to stick together, forming 

fibrils that are referred to as fibrillar aggregates (Drombosky, 2018). 

The risk of trinucleotide repeat expansion occurring is increased by dynamic mutations; 

this is where the probability of expression of a mutant phenotype is a function of the number of 

copies of the mutation. Therefore, as the number of CAG repeats increase, the earlier the onset of 

disease and the more severe the symptoms present to be. This has been a well-discussed concept 

before and it has been theorised that there is a critical threshold length of the CAG repeat required 

for disease, and further expansion beyond this threshold is correlated with age of onset and 

symptom severity (Adegbuyiro et al., 2017). 

Mutations that append additional CAG codons become more likely with each successive 

generation meaning that the progeny are more likely to express the disease than the individual. In 

previous experiments, it has been discovered that ‘at lengths over 40 repeats, a single allelic dose 

of the HD mutation is sufficient to cause HD within a typical human lifespan and to determine 

age at motor onset’ (Lee et al., 2012) meaning that the risk of the disease expressing itself 

dramatically increases over a fairly constant number of CAG repeats. Applying the concept that 

the probability of disease expression increases as the number of repeats increase, it can be 

explained why individuals that have had Huntington’s disease in their family for a longer period 

of time show an earlier onset of the disease and faster disease progression (Lee et al.) 

 

How the mutant HTT elicits cytotoxicity 

 

It becomes very understandable that mutations in a key protein needed to ensure proper 

neuronal development can also be the cause of a neurodegenerative disease that deprives the brain 

of neurons and the person of full motor control. The central dogma is that DNA is transcripted 

into RNA and RNA is translated into protein, as a simplified explanation of protein synthesis. 

The central dogma lays at the crux of Huntington’s disease. 
There is no cure for Huntington’s disease because it is still not known whether the HTT 

protein aggregates arising from the misfolding of the proteins in the polyQ are the cause of the 

disease or a consequence of it. Therefore, it is not known what to target. In order to discuss a 

therapeutic approach towards neurodegenerative diseases, we must first understand how protein 

aggregates can elicit cytotoxicity within cells. Cytotoxicity is the quality of a substance being 

toxic to cells. We see the effects of toxicity when the rate of growth in cells is slower or they 

https://en.wikipedia.org/wiki/Glutamine
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divide more slowly. There is strong evidence to suggest that aggregation results from the 

expansion of the polyQ, but it is not known whether this aggregation causes the toxicity 

responsible for neuronal cell death in subpopulations of the brains affected by the disorder, and 

therefore the symptoms of Huntington’s disease. Targeting the aggregates is a well justified 

approach to potentially alleviating the symptoms of the disease as symptoms usually arise from 

increased levels of toxicity in the surrounding environment. The cells’ natural response to the 

increased aggregation is the degrade the protein, which causes a influx in cellular toxicity (San, 

2017). This pro-survival pathway is induced under the conditions of cellular stress which acts to 

maintain proteostasis, the regulation of proteins. 
 

The functionality of molecular chaperones 

 

Ordered protein in the cellular matrix is only possible under the supervision of specialised 

proteins, collectively referred as molecular chaperones. Molecular chaperones are a highly 

conserved group of proteins, that have the ability to stabilise proteins when they are partially 

folded during processes such as translation in protein synthesis, transport across organelle 

membranes, folding and degradation and also facilitating the refolding of damaged proteins after 

cells have been exposed to stress. The function of molecular chaperones is implemented mainly 

in the recovery/adaptation phase after cells have been exposed to stress so that aggregated proteins 

can engage in chaperone-assisted disassembly (San, 2017). 
The natural cellular response to combat the negative effects on proteins caused by 

stressors such as increased temperatures, oxidative stress, and heavy metals is to increase the 

number of molecular chaperones; this is known as the heat shock response. The environment in 

which cells affected by Huntington’s disease is one that imitates cells under stress. Therefore, an 

intervention that involves adding an increased concentration of molecular chaperones to the cells 

can be considered as a synthetic version of the heat shock response, as explored by San (2017). 
Many years of effort have uncovered some of the mechanisms employed by molecular 

chaperones, which can be broadly divided into three basic types: (1) passive blockage of 

aggregation, (2) direct facilitation of protein folding and (3) structural disassembly and 

disaggregation (Lin, 2004). The structural disassembly and disaggregation of protein structures is 

the least well understood of the mechanisms, yet this is the function of molecular chaperones that 

could potentially be used to treat the symptoms of Huntington’s disease and therefore justifies 

why they need to be studied in more depth.  
Aggregation is the consequence of abnormally folded proteins and therefore, if the 

production of the misfolded proteins exceeds the cell’s degradative capacity, the polypeptides are 

able to form insoluble intracellular aggregates. When this threshold is reached, the molecular 

chaperones present within the cell cannot effectively promote refolding of proteins and so the rate 

of protein aggregation cannot be controlled. At this point, the addition of a higher concentration 

of molecular chaperones may be productive in controlling the rate of protein aggregation.   
Protein aggregates have been referred to as the hallmark of neurodegenerative diseases 

(Smith, 2015) and as they have been proven to overwhelm the protective capacity of the molecular 

chaperone machinery, the root problem within the oxidative stress and chaos can be targeted. 
 

S.cerevisiae as the model organism 
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The validity of the chosen model organism determines how transferable the conducted 

research is to human cells affected by Huntington’s disease. S.cerevisiae show high similarity to 

human animal cells; the sequence comparisons of the classical genetic, biochemical approaches 

have shown that there is symmetry in many of the major biological processes between the two 

species.  
In molecular biology, transformation is the genetic alteration of a cell resulting from the 

direct uptake and incorporation of exogenous genetic material from its surroundings through the 

cell membrane. Another intrinsic property of yeast cells is that a plasmid inserted into a few cells 

can be horizontally transferred to other cells, meaning that the plasmid need not be inserted into 

every cell. Also, through vertical transfer, yeast cells divide by budding and thus the plasmid in 

the parent yeast cell will be transferred into the daughter cells. Similarly, the plasmid does not 

need to be inserted into many yeast cells as it will be propagated through cell division. Evidently, 

S.cerevisiae is ideal for genetic manipulation and show an array of molecular and genetic tools 

that have been developed because of the ability to transform cells. Containing an inserted plasmid, 

the yeast cells can execute the normal functions that the synthesised protein would normally 

perform. The mechanisms of this can be observed to elucidate the underlying causes of cellular 

dysfunction (Konstanze, 2010) which contributes to the defect in these processes, such as 

disaggregation and protein refolding after cells are exposed to stress. 
Although yeast cells are also relatively inexpensive to maintain, simple to culture and 

have a fast generation time of 1-2 hours, it is not possible to model cellular processes involve 

complex interaction between multiple specialised cells such as synaptic transmission and 

inflammation. This means that the process of disaggregation in human cells may not be performed 

to the same complexity in yeast cells, as they are unicellular and lack the same level of 

coordination between multiple differentiated cells; the observations made from yeast cells are not 

transferable to human cells because of the disparity between the complexity of specific cellular 

pathways, crucially protein disaggregation (Bilinski, 2017). 

 

OBJECTIVES 
The main aim of this project proposal is to investigate how the concentration of molecular 

chaperones affects the protein aggregation that develops in transformed yeast cells, containing 

the HTT gene. The method described will be a theoretical approach of the subject and will explore 

the proposed relationship between aggregation rate and the efficiency of the synthetic heat shock 

response that this study will endeavour to instigate in the yeast samples.  
Different organisms organise their protein disaggregation mechanisms in different ways. 

Bacteria, many unicellular eukaryotes and plants use a bi-chaperone network composed of an 

Hsp70 system coupled with an Hsp100 system (Rampelt et al., 2012). The model organism used 

in our experiments was a sample of S.cerevisiae cells, which also employ this bi-chaperone 

network. 
In order to assess the amount of aggregation remaining within cells after a determined 

concentration of molecular chaperones have been added (and therefore after the process of 

disaggregation has been engaged), the toxicity of the solution of aggregates and molecular 

chaperones can be measured. There is reasonable evidence to suggest that increased aggregation 

leads to higher levels of toxicity within cells (Doran et al., 2012) and therefore we would expect 

to see a relationship between the concentration of the molecular chaperones (and thus the 

effectiveness of disaggregation in the sample of yeast cells) and the toxicity of the solution after 
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a controlled amount of time. Previous studies, where the model organism used was 

D.melanogaster, have indicated that ‘the overexpression of Hsp70 and Hsp40 chaperones acts 

synergistically to rescue neurodegeneration’ (Landles, 2004)  in the organism and has been shown 

to alter the biochemical properties of fibrillar aggregates. Interestingly, it seems that only specific 

subclasses of molecular chaperones affect polyQ aggregation and toxicity and therefore a 

different couple of molecular chaperone systems would dominate the disaggregation process in 

S.cerevisiae. 
Following the results of the experiment, the concentration of the molecular chaperone 

that most effectively disables aggregation can be identified and a proposal into how this molecular 

chaperone could dissolve aggregates in yeast cells, and potentially human cells, can be 

undertaken.  

             

HYPOTHESIS  
 

The alternate hypothesis is that there will be lower toxicity in the sample of yeast cells 

with a controlled number of CAG repeats when an increased concentration of a molecular 

chaperone has been added. The chaperone-assisted disassembly of aggregates is expected to be 

more efficient after adding a higher concentration of molecular chaperones to cells exposed to 

stress. Therefore, the toxicity in these cells should decrease. It is expected that the growth of cells 

to be slowest in the control that is to be included without an addition of molecular chaperones; 

there are no molecular chaperones for disaggregation to occur, so the level of toxicity increases 

and rate of cell division decreases. 
The null hypothesis is that there will be no variation in the growth of yeast cells between 

samples containing different concentrations of molecular chaperones. This hypothesis ensures 

that researchers do not become biased towards their research and particularly, the outcome of it. 

Until data from the growth assay is collected and analysed, the null hypothesis is maintained. This 

means that there is will be no difference when a comparison is done through data collection and 

analysis. The threshold that must be breached in order for the null hypothesis to be rejected will 

depend on a statistically significant difference in growth of the yeast cells in the different samples; 

therefore, the alternate hypothesis can be considered. 

             

PREVIOUS WORK: CENTRE FOR GENOMIC REGULATION 
 

To investigate the effect of the number of CAG repeats within the HTT protein, the 

proteins were classified into size order. Therefore, we used three different strains of DNA 

containing: 25 repeats (25Q), 46 repeats (46Q) and 103 repeats (103Q). We transformed 

S.cerevisiae cells by inserting a plasmid containing one strain of the DNA into each sample of 

yeast cells that were pre-grown. A plasmid is a small DNA molecule within a cell that is physically 

separated from chromosomal DNA that already exists in the cell and can replicate independently. 

As yeast cells divide by budding, the plasmid in the parent yeast cell will be transferred into the 

daughter cells; therefore, the plasmid doesn't need to be inserted into many yeast cells as it will 

be propagated through cell division. 
The Western Blot was one test used to evaluate the amount of aggregation in cells with 

different repetitions of the CAG codon in the plasmid inserted. Gel electrophoresis was used in 

this technique, which separates protein according to its size and charge. The general trend in the 
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Western Blot was that the longer the polyQ chain (the higher the number of repeats), the higher 

up in the gel it will be. The 25Q was the lowest band and the 103Q was the highest. Interestingly, 

at the top of the 103Q column there was a band indicating protein aggregation, where the protein 

was too large of a fragment to travel further down the gel. What was even more intriguing was 

that we also saw an extra observable protein band in the 103Q column, below the HTT band, 

which may have explained cellular degradation. It could have indicated protein degradation 

during the manipulation of the experiment, but this is unlikely since this was not observed in the 

other samples. If the band did indicate protein degradation, this explains why the band is lower 

than the HTT band as smaller parts of the protein can travel further down the gel. Observations 

from the growth assays of the S.cerevisiae cells implied that as the number of repetitions 

increases, the division rate of the cells decreases. Degradation usually occurs due to increased 

toxicity within cells however, our results alone were not sufficient to conclude that aggregation 

can elicit cytotoxicity within cells as our data was qualitative. According to further research from 

the Neurology Journal, it has been proven that the number of repetitions does indeed affect the 

growth of the cells (Lee et al., 2012). If the cells had been left for more days to mature and grow, 

we would have seen results as clear as these ones. 
Investigating the mechanism of disaggregation within cells presents to be a great technical 

challenge that requires focused analysis into the population distribution of aggregates. In order to 

overcome this challenge, we used a green fluorescent tag protein to identify aggregates in the 

confocal microscope images as they appeared as bright green spots within the yeast cells. We 

assessed that this was a qualitative form of assessing the amount of aggregation that formed in 

yeast cells containing plasmids of different strains of DNA. It was easily identifiable that the yeast 

cells containing the 103Q plasmid had the most aggregates and the cells with the 25Q plasmid 

had very little if any, aggregation. The observations from the images corroborated the conclusion 

reached by the Western blot - where most aggregation formed in the 103Q column. Although the 

results from the Western Blot can be quantified by the intensity of each band, we only relied on 

observations from the gel. Hence, both the microscopy and the Western Blot were qualitative so 

the conclusions that could be drawn were limited. Also, the degradation that was assumed in the 

103Q could not be explained by doing these two tests as the toxicity of the cells was not measured. 

          

METHODS 
 

The following method described can be employed to future studies which engage in the study of 

transformed yeast cells. Plasmids inserted may vary with objectives of different studies. In this 

study, plasmids containing 103 polyQ repeats are used to ensure substantial aggregation in the 

samples, in order to observe the effect of additional molecular chaperones in the heat shock 

response. 

 

Defining the system: 

The purpose of the experiment will be to observe the effectiveness of molecular 

chaperones in managing aggregation in a sample of S.cerevisiae cells. The natural cellular 

response to aggregation is the mechanism of degrading the protein to prevent further aggregation. 

The intervention of introducing a known concentration of molecular chaperones that contains the 

bi-chaperone network, consisting of an Hsp70 system coupled with an Hsp100 system, will affect 

the recovery of yeast cells after they are exposed to stress. 
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The independent variable will be the concentration of the molecular chaperone solution 

that is added, and all other variables will be controlled. A control containing no molecular 

chaperones confirms that no other external factors are affecting the aggregation in the sample, 

and therefore the toxicity of the overall solution. 

 

Transformation of yeast cells 

Transformation involves inserting the HTT gene into a plasmid with 103Q repeats and 

appending a promoter to the gene to create an inducible system. The promoter, which is galactose 

in this case, named GAL1_promoter. The most important components of Plasmid P426 103Q 

GAL are the 103Q repeats of the HTT gene, URA3, URA3_promoter, HTT gene, 

GAL1_promoter, Ampicillin, AmpR_promoter, T7 _promoter and the CYC1_terminator. 

Reagents and Materials: 

-Selective plates 

-YTB 

-YTB-PEG 

-Salmon Sperm 10mg/mL 

-Plasmid DNA 

-DMSO 

-Glass beads 

 

Equipment: 

-Spectrophotometer 

-Incubator at 30°C 

-Thermoshakers 

-Centrifuge for large tubes (15ml) 

-Centrifuge for small tubes (1,5ml)

 

Thermoshaker is set at 95°C and salmon sperm is heated to 95°C for at least 10 minutes. 

Thermoshaker is then set at 42°C for heat shock transformation. 

 

Procedure: 

1. Pour 50ml of cells in a 50ml Falcon tube. 

2. Centrifuge at 700g for 2 minutes. 

3.  Discard the supernatant. 

4.  Wash/resuspend the pellet in 6ml YTB (1ml for each transformation, producing 6 

samples) and transfer each 1ml to an Eppendorf tube. 

5.  Centrifuge at 500g for 2 minutes. 

6.  Discard the supernatant. 

7.  Resuspend the pellet in 72ul YTB. 

8.  Add 8ul of salmon sperm to cells. 

9.  Add 1ul 103Q plasmid DNA. 

10.  Add 500ul YTB-PEG. 

11.  Vortex briefly. 

12.  Incubate for 30 minutes in rotation at room temperature. 

13. Add 60ul of sterile DMSO. 

14. Vortex briefly. 

15.  Heat shock for 15 minutes at 42°C. 

16.  Centrifuge at 500g for 2 minutes. 

17.  Discard the supernatant and resuspend the pellet in 300ul of sterile water. 

18.  Plate the 300ul of cells onto each plate (without uracil, also referred to as -ura) and spread 

with glass beads. 

19.  Incubate the plates at 30°C. Observe colonies after 2-3 days. 
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20.  Streak the colonies in fresh -ura plates. As there is only one strain of DNA used, the 

colonies need not be isolated in the -ura plates. 

21.  Incubate plates at 30°C ON. 

(CRG Courses, 2018) 

Growth curve 

Reagents and Materials: 

-Non-inducing medium (raffinose) 

-Inducing liquid medium (galactose) 

-Centrifugation medium 

-20 MM sterile glass tubes 

-96 wells plate 

-Multi-pipette 

 

Equipment: 

-Plate reader - TECAN 

 

Procedure: 

1. Grow cells from the streak in 4ml non-inducing media. Incubate at 30°C shaking ON. 

2. After 24 hours, measure the optical density (OD) and take the volume of cells to obtain 

an OD=0.2 

3. Grow cells in 3ml at 30°C shaking for 4-6 hours. 

4. Measure OD and take the volume of cells to obtain an OD=0.2 in 1.5ml. 

5. Add a few drops of centrifugation medium and then centrifuge the tubes at 500g for 2 

minutes. Following this, discard the supernatant. 

6. Add 1.5ml of inducing medium (galactose, also referred to as +gal) to each of the 6 tubes. 

7. Pipette 100ul of each sample into 6 wells of a 96 well plate, performing technical 

replicates of the same sample to test variability in the testing protocol itself.  

8. Fill the upper and bottom wells of the plate with medium to avoid evaporation. 

9. Allow yeast cells to culture for at least 24 hours, until sufficient aggregation has occurred 

within the cells. 

(CRG Courses, 2018) 

 

Intervention of molecular chaperones: 
Assuming the solution containing the bi-chaperone network, consisting of an Hsp70 

system coupled with an Hsp100 system has already been obtained, a serial dilution should be 

performed in order to produce the six different concentrations with even intervals to be added to 

each sample. Include a control with no molecular chaperones, and therefore a concentration of 

0ug/0uL molecular chaperone solution to test if anything externally affects growth of the yeast 

cells. 
The concentrations used should be determined by the natural existing concentration of 

the bi-chaperone network in S.cerevisiae so that it can be ensured that an increased concentration 

is added. After yeast cells have been cultured for at least 48 hours, to ensure that aggregates have 

formed (this period of time should be increased if the cells have not been exposed to sufficient 

stress), the molecular chaperones should be added. First, 240ul of the solution should be pipetted 

into 1 well of a 96 well plate. The interval between each concentration should be so that every 

well will be 5 times more diluted compared to the previous one. Add 240ul of each concentration 

of molecular chaperones to each of the six yeast samples in the first 96 wells plate. Finally, place 

the plate in a plate reader, TECAN, to measure OD values for 72 hours. 
This machine measured the optical density (OD) of each sample every 10 min for 48 h in 

our previous experiments. In this experiment, to increase the accuracy of the growth curve 
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produced from the results, the populations of yeast should be monitored for a longer time to 

observe potential secondary effects of the molecular chaperones added. 

 

INTERPRETING RESULTS 

After saving the results into an Excel file, the analysis can be proceeded using 

bioinformatics software. The growth measured is during the exponential phase of the curve; 

therefore, the slope is calculated and the slopes of each can be compared and condensed into a 

boxplot. This statistical representation of data is effective in presenting the spread of the data, 

including relevant percentiles that can be specified. It also allows for a suitable and visual 

comparison between the growth of cells in each sample in an empirical way. A designated space 

in the different boxplots should represent the whole spectrum of results taken by the TECAN 

machine. The box in the middle represents the results taken by the 25th to 75th percentiles, which 

includes the majority of the sample. The curved lines represent a Gauss curve/distribution of the 

results.  
 

Analysis of results: 
The sample with the fastest exponential phase contains cells with fastest growth. 

According to the theory pursued in the hypotheses, this is the sample with lowest toxicity present 

in cells. The concentration of molecular chaperone solution used in the sample therefore is defined 

to have the best performance in the growth assay and as the concentration at which disaggregation 

occurs most efficiently. 

 

FURTHER CONSIDERATION INTO THE METHODS  
 

Measuring toxicity  
Cytotoxicity itself cannot be observed, only the effects of it can be measured in order to 

quantify it. The toxicity remaining in the cells will be measured using a growth assay, monitoring 

the growth of the yeast cells containing aggregates after a certain concentration of molecular 

chaperones have been added to the sample.  
In the growth assay performed at the Centre for Genomic Regulation, it was predicted 

from the results that if the yeast cells had been left for longer, we would have observed all the 

phases of the population growth of yeast cells. Therefore, the toxicity should be measured after a 

sufficient amount of time so that the change in the rate of growth of yeast cells is more definitive. 

The phases of growth should be at different rates with samples containing different concentrations 

of molecular chaperones, according to the alternate hypothesis. 
 

Monitoring growth: Growth curve for yeast 
Growth curves represent a change in the population over a period; in biology, they are 

measured by recording the Optical Density (OD) of each sample and plotting it on the Y-axis of 

the graph against time on the X-axis. The optical density, also known as ‘Absorbance’, is a 

logarithmic ratio of the intensity of light entering the yeast cell suspension to the intensity passing 

through it. A spectrophotometer is used to find the OD at a specific wavelength. The results are 

in the form of absorbance and have no units (Desjardins, 2009). 
We can use the spectrophotometer to obtain results for absorbance through the 

implementation of Beer’s Law. Beer's Law is that the absorbance, through a known length, is 
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directly proportional to the concentration of the solution. In other words, as long as we know how 

far the light travelled through the sample, then we can determine the concentration of the solution 

based on the absorbance. Since we know how long the cuvette is (typically 1 cm), we can 

determine the concentration. 
The yeast growth curve is divided into three major phases: lag, logarithmic, and stationary 

phase. During lag phase, cells are acclimating to the environment and are growing in size but are 

not dividing. Later, in the logarithmic phase, the cells are actively dividing, leading to cell 

doubling. Stationary phase is reached once available nutrients are depleted and cell division slows 

down. The population therefore remains constant. The stationary phase is followed by the decline 

phase and this happens as resources become scarce and the gradient of the curve becomes negative 

as cells start to die. 
 

Protocol for Growth Curve: 
In order to do a growth assay comparison, we will use the exponential/logarithmic phase 

rate for each group of replicates. This is because it is expected that as the toxicity level rises, the 

exponential growth rate declines.  

Data is extracted from the exponential growth phase since this phase is when changes in 

the actual growth of cultures is appreciated. As there is no significant difference between the slope 

of any of the phases except the exponential phase, we use this value to represent the rate of growth 

of yeast cells in each sample. 
 

Significance of the growth assay 
The growth assay should be used to monitor the growth of the yeast cells with the same 

number of CAG repeats (103Q) after each solution (each with different concentrations) of 

molecular chaperones has been added. The protocol follows the prediction that the solution of 

yeast cells with a higher concentration of molecular chaperones will have the highest absorbance 

due to the levels of toxicity being lower and yeast cells being able to divide more frequently and 

rapidly. 
Due to the variation amongst the samples of yeast cells at the start of the experiment in 

terms of the concentration of cells and the protein aggregates within the cells, the growth assay 

should be taken as relative to each sample. The increase in the population as a percentage of the 

initial population size should be measured to increase the accuracy of the growth assays because 

there will be variance in each starting population in terms of its size; this is enabled by the plate 

reader used. 

 

EXPECTED RESULTS  
According to the hypotheses, it is expected that the sample with the highest concentration 

of molecular chaperones will contain yeast cells with the lowest toxicity and therefore the fastest 

growth rate - which will be apparent in the growth curve of the yeast cells. There should be slowest 

growth in the control, in other words, the gradient of the logarithmic phase of the growth assay 

from the control should be smaller. 

             

DISCUSSION AND EVALUATION 
Evaluation of the Method: 
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There are features of the method that are desirable and are in accordance with the 

objectives of observing transformed yeast cells. For example, inducible promoters are extremely 

useful as they can be regulated by a positive or negative control; the system implemented in the 

method is a positive inducible system as the promoter will be inactive if the activator protein 

cannot bind. After an inducer (galactose) binds to the activator protein, the activator protein can 

bind to the promoter, turning it ON and initiating transcription of HTT. 
A high number of CAG repeats is used to increase the propensity for aggregation so they 

are more likely to form. This is desirable as the maximum effect of molecular chaperones can be 

observed. Therefore, it is useful to use 103Q repeats as aggregates form more quickly; the rate of 

aggregation is much higher than the rate of disaggregation. 
However, even after identifying that there is fastest growth of yeast cells in the solution 

containing the highest concentration of molecular chaperones, the quality and productivity of the 

yeast cells produced cannot be guaranteed. In the growth assay, we assume that the produced 

yeast cells have the same rate of cell division as the original cells containing the aggregates. If the 

increased concentration of molecular chaperones proves to have a detrimental effect despite 

increasing the growth rate of the yeast cells, this approach would need to be adapted as the slower 

growth in cells with higher toxicity is not the only issue that arises due to aggregation. 
 

The Molecular Chaperone Approach 
The nature of Huntington’s disease means that the symptoms become more severe with 

successive generations, resulting in an earlier onset of the disease and faster disease progression 

in the progeny. The problem with treating the symptoms of a genetic disorder is that the root cause 

of the problem is not addressed, which lies in the number of CAG repeats and the expansion of 

the polyglutamine tract during the synthesis of the Huntingtin protein. The main argument against 

altering the genotype of the protein is that this will invariably affect the synthesis of the protein 

in its ubiquitous expression. Huntingtin is a functional protein and therefore, by changing the 

genotype, there will be direct repercussions on the phenotype. By targeting the aggregates, we are 

able to observe the effect of lower cell toxicity and how this leads to faster cell division. As a 

hopeful future development, we can investigate how the increased cell growth potentially enabled 

by the addition of molecular chaperones can combat the cell death caused by neuro-degeneration.  

            

ETHICAL CONSIDERATIONS 
Treating the symptoms expressed by people suffering from this disease only addresses 

short term consequences of the disease; targeting the aggregates does not, at this stage, alleviate 

the symptoms or prevent the rapid progression of the disease. This also means that the progeny 

of a patient with Huntington’s has an unreduced chance of developing the disease as the genome 

remains unchanged. The sustainability of the proposed therapeutic approach must be considered 

as the potential benefits of this approach should ideally outweigh the potential risks and costs if 

it were to reach a clinical trial. 
This approach must be rigorously tested and challenged before the intervention of the 

most suitable concentration of molecular chaperones can be brought to a clinical trial. This should 

hold great importance in the future considerations and developments of this therapeutic approach. 

Potentially treating the symptoms of the disease is a very distant perspective and even if it is 

brought to clinical trial, there is no guarantee that the molecular chaperones that once mitigated 

cell toxicity in a controlled lab environment or in animal tissue will behave in the same way when 

under stress in humans. This is due to the absence of specific cellular pathways and proteins in 
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S.cerevisiae that are involved in the disease pathogenesis as well as the evolution of pathways 

and proteins to fulfil different functions in the cell (JoVE database, 2019).  

Ultimately, this means that the conclusions drawn about the dependence of yeast cells on 

molecular chaperones will differ for that of human cells. Since the endeavour into imitating the 

heat shock response in cells in a controlled laboratory environment is a feat in itself, implementing 

this method into human cells is an ethical and immensely technical challenge. The fundamental 

differences within the model organism are always a limiting factor that must be considered when 

applying the theory to multicellular organisms, especially humans affected by the disorder.  
Clinical trials are essential in increasing understanding of human biology as the path to 

confirming whether a new drug or treatment is safe or effective, for example, involves testing it 

on patient volunteers. Only when there is a favourable risk-benefit ratio, a study can be considered 

to be ethical. There has always been a bone of contention over whether subjecting patient 

volunteers to potential harm for the benefit of others is just and equitable. In order to avoid the 

exploitation of volunteers, it is critical to uphold the principle of respect for individual autonomy 

(Muthuswamy, 2013). A clinical trial appertaining to the proposed therapeutic approach must be 

similarly treated with respect and sensitivity as the potential benefits of an intervention could 

transform the current concepts associated with molecular chaperones. Inappropriate 

infringements on the free actions of competent individuals would upset the dynamic of the 

endeavour of clinical research, damaging the reputation and integrity of the study. 
 

Predictive testing  
Huntington's disease is characterised by midlife onset which consists of cognitive, 

physical, and emotional deterioration. The principle of autonomy has traditionally guided genetic 

testing in previous years. However, severe psychological consequences such as depression, 

anxiety, survival guilt, and suicide have ‘complicated the ethical issue of providing a 

presymptomatic yet definitive diagnosis for an incurable disease genetic presymptomatic testing 

for Huntington's disease’ (Coustasse et al., 2009). The inherent personal battle to know or not to 

know the results of a predictive test for this genetic disorder changes the behaviour and suicidal 

ideation in preclinical Huntington’s disease, creating a very complex and sensitive responsibility 

that must be adopted by healthcare professionals. Duties of upholding autonomy, justice are 

beneficence are employed when strict protocols are followed, and extensive counselling and 

vigilance are provided to the patient. Ultimately, it is the individual’s choice whether they want 

to be tested. It is the responsibility of healthcare to ensure the psychological wellbeing of the 

patients; whether this includes promoting the predictive test in the interests of equipping the 

individual with awareness, preparation and support is an ethical challenge to be discussed. 

Perhaps, the most driving factor to being tested is the choice of having children and unwittingly 

subjecting them to a life of progressive deterioration. In the cruellest, most unfortunate 

circumstance, testing might, in fact, be too late. Predictive testing, the condemnable truth, is 

essentially a burden that the individual carries with them, alone. It is their inherited right to choose 

whether they want the boon or the punishment of knowledge. 

             
CONCLUSIONS  
 

Before drawing conclusions from the experiments, it is important to confirm whether the 

results are valid and repeatable, and even reproducible if another method is used and the same 
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results are reached. After repeating this experiment to prove that it is achievable to obtain 

repeatable results and a reliable trend of decreasing toxicity in samples of yeast cells containing 

higher concentrations of molecular chaperones to a certain extent, the hypothesis can be reflected 

on, followed by an evaluation as to whether the results reached are well justified and reflect the 

expected results. 
In the case that the expected results are replicated in the actual results from the 

experiment, then the null hypothesis can be rejected, and it becomes very interesting when the 

alternate hypothesis can start to be accepted. This means that the toxicity of cells and the 

surrounding environment inside the sample is mitigated by the intervention of a specific 

concentration of the molecular chaperone systems in the bi-chaperone network. A faster growth 

is interpreted in this sample from the growth assay, which validates the lower toxicity of the 

environment because as emphasised before, the toxicity is quantified by the growth rate of the 

cells. The significance of this conclusion emphasises that it is possible to intervene in the natural 

cellular heat shock response and combat the intrinsic quality of cells that increases their 

cytotoxicity. 

 

FUTURE PERSPECTIVES 
A higher concentration of molecular chaperones is expected to be more effective in 

managing the protein aggregation in the yeast cells. After obtaining valid and reliable results, the 

first thing that should be investigated is the mechanism behind the chaperone network in 

managing aggregation, compared to the performance of networks of lower concentrations in 

different samples.  
Another important consideration of this approach is to observe the secondary effects of 

adding increased concentrations of molecular chaperones into cells. This is very important as the 

detrimental effect caused by molecular chaperones could amplify the cellular chaos that is already 

present when cells undergo stress and therefore should be avoided through further study into the 

events that occur immediately after adding the most effective concentration of molecular 

chaperones. The concentrations used in this project proposal are only suitable for yeast cells in a 

controlled lab environment. Therefore, they would need to be scaled to human cells and trained 

to perform as efficiently in a multicellular environment, requiring further investigation beyond 

the confines of a synthetically grown culture. 
After evaluating if the approach is safe within yeast cells, in that the benefits of molecular 

chaperones outweigh the risks, we should investigate if human cells respond to their own 

molecular chaperones or if it would be suitable to use yeast molecular chaperones and treat the 

intervention as exogenous. 
Only after meticulous consideration and investigation of the above, the theory as to how 

molecular chaperones should be injected to target only neuronal cells can be developed. 
 

Further developments: 
These developments rely on the assumption that it is possible to obtain a suitable 

concentration of functioning molecular chaperones, that human cells respond to, to promote 

disaggregation within cells affected by Huntington’s disease in humans. This should be done 

without presenting any detrimental secondary effects in the cells that cannot be reversed or 

targeted by another approach. 
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The use of molecular chaperones is useful in managing readily occurring aggregation and 

treating symptoms in the short term. However, the expression of the mutated HTT is not addressed 

in this approach. As previously justified, the expression of HTT cannot be moderated as 

Huntingtin is a functional protein and is necessary at specific levels in certain parts of the brain 

for neuronal survival. Aggregation is normal within cells and excess aggregates are well managed 

by molecular chaperones in a controlled environment such as in a lab with samples contained in 

test tubes. However, further research and development of this proposal are required in order to 

ascertain how well molecular chaperones can perform under stress - such as that of cells in patients 

with Huntington’s disease. An observation made in a lab cannot be assumed to have similar results 

within human cells; thus the disparity between the model organism, S.cerevisiae, and human cells 

must be considered when predicting possible outcomes and physiological reactions to increased 

concentration of molecular chaperones in cells under stress. 
The therapeutic approach of adding an increased concentration of molecular chaperones 

to cells that have been exposed to stress closely resembles the natural cellular heat shock response 

and is intended to be implemented when the rate of aggregation exceeds the rate of protein 

refolding and disaggregation, decreasing the cytotoxicity within cells. The aggregation can be 

effectively managed in this method, but the probability of mutation remains a function of the 

number of copies within the gene and therefore, the onset and the initial severity of the symptoms 

that arise from Huntington’s disease aren’t mitigated. The overriding effect of the genotype in 

Huntington’s disease condemns an individual with a 50% of expressing the disease. Therapeutic 

approaches merely combat the symptoms, let alone the root cause that orchestrates the progression 

of neurodegeneration - a mutation in an essential protein. The challenging dilemma that 

Huntingtin is vital for neuronal survival and protein development and yet a single mutation leads 

to the progression of such a debilitating disorder is a sensitive and ever-present antagonist in the 

field of neurology that is one to be reckoned with. 
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Abstract 
The size of the company (size) is a factor that affects quality disclosure of environmental 

impacts. This is related to the number of assets owned by the company where large companies 

need more funds in managing their operations compared to smaller companies. Companies with 

large sizes also tend to pay more attention to the quality of disclosure of the company's 

environmental impact to obtain a good impression from stakeholders. This study aims to obtain 

empirical evidence about the characteristics of companies that influence the quality of disclosure 

of the company's environmental impact. 

Keywords: environmental quality disclosure, Indonesia, companies’ characteristics, 

profitability, company size 
 
JEL Classification: G29, G 30, o44 

 

Introduction 
Along with the increasing public awareness about the impact of the company's operational 

activities, especially manufacturing companies, environmental disclosures in annual reports are 

an important matter to be considered by management in preparing annual report (Qiu, et.al 2016). 

The knowledge of the community to invest in the capital market at this time are also increasing 

and the environmental impact on company activities is one aspect that is considered by investors 

before deciding to invest (Nor, et.al., 2016; Qiu et al., 2016) This also shows the inherent 

relationship between the company and the environment in which the company operates. 

Profit represent the main objective of the company's operational activities, but in its 

implementation the company must pay attention to the impact of the company's operations on the 

environment. There are many cases that show the occurrence of community resistance to the 

existence of the company because companies pay less attention to these environmental impacts, 

for example, the case that occurred in PT INALUM in North Sumatra, PT Lapindo in East Java, 

sugar factory waste PT Industry Gula Glenmore in Banyuwangi, and many more other cases that 

make the surrounding community feel that the existence of the company has a negative impact. 

The policy of disclosing environmental-related activities by companies has recently 

increased due to encouragement from the public and the government. Although it is still 

voluntary, according to the results of research in various countries, it shows that from year to year 

the number is increasing (Cormier & Velthoven, 2005; Gandhi, 2015; Qiu et al., 2016 ). Many 

researchers have revealed the characteristics of companies that influence the quality of 

environmental disclosures, but found different results, especially those related to company 

characteristics. These characteristics can be financial performance, good corporate 

governance and company size (Cormier & Velthoven, 2005).  

Profitability represents factors that affect the quality of the company's environmental 

impact disclosure. This factor is related to the company's ability to produce profits where 

https://translate.googleusercontent.com/translate_f#_ENREF_5
https://translate.googleusercontent.com/translate_f#_ENREF_4
https://translate.googleusercontent.com/translate_f#_ENREF_5
https://translate.googleusercontent.com/translate_f#_ENREF_1
https://translate.googleusercontent.com/translate_f#_ENREF_2
https://translate.googleusercontent.com/translate_f#_ENREF_5
https://translate.googleusercontent.com/translate_f#_ENREF_1
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the company's main goal in carrying out its business activities is to make a profit. Companies with 

the ability to obtain high profits will tend to pay attention to the quality of disclosure of their 

environmental impact to get better attention from stakeholder. 

Good corporate governance is a systematics found in companies that are expected to be 

able to oversee the company's operational activities with good governance and in accordance with 

applicable rules. The number of independent board members, board of directors and audit 

committees in the GCG system of a company will affect the quality of disclosure of the company's 

environmental impact because they will tend to try strongly to encourage management to disclose 

all the good things that have been done by the company. 

Environmental performance, in this case is a category where the company has received 

an ISO 14001 certificate or not. ISO 14001 is an international specification for environmental 

management systems (SML) that helps companies to identify, prioritize and regulate 

environmental risks as part of standard business practices. Companies that have already obtained 

this certificate or with other words that have been certified are expected to have better quality 

disclosure of the company's environmental impact than companies that have not received an ISO 

14001 certificate. 

  

Theoretical basis 

Resources Based View Theory 
The theory of Resource Based View (RBV) was pioneered for the first time by Wernerfelt 

(1984). The RBV theory considers that the company's resources and capabilities are essential for 

the company, because it is the foundation of the company's ability to be able to compete and 

improve company performance. The assumption in the RBV theory is how companies optimize 

their resources to achieve competitive advantage. 

 

Natural Resources Based View Theory 
              This theory was first put forward by ( Hart, 1994 ) 

 

Profitability 
The company's ability to generate profits in its operations is the main focus in the company's 

performance appraisal (company fundamental analysis). Because the profit of the company is not 

only an indicator of the ability of the company to fulfil its obligations for persons with funds, it is 

also an element in the creation of corporate value that shows the company's prospects in the future. 

Profit is the result of a period that has been achieved by the company as stated in 

the Statement of Financial Accounting Standards (SFAS) No. 1. Profit is one of the potential 

information contained in the financial statements and that is very important for internal and 

external parties of the company, to assess the company's earnings power in the 

future.  Profitability is a performance indicator that management performs in managing corporate 

wealth. According to Weston et.al (1987) profitability is the net result of various policies and 

decisions. 

Profitability is measured by comparing the profits obtained in a period with the amount 

of assets or the number of capitals in the company. Profitability is often used to measure the 

efficiency of capital use in a company by comparing the capital achieved with operating profit. 

  

Good Corporate Governance 
              GCM Mechanism is one of the company's benchmarks that is transparent in its 

operational activities. 

 

Environmental Performance 

  

              In determining whether a company has environmental performance that is good or not 

can be seen one of which is obtaining an ISO 14001 certificate. 

https://translate.googleusercontent.com/translate_f#_ENREF_3
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Company Size 
An established and large company has easier access to the capital market, compared to 

small companies. The ease of accessibility to the capital market can be interpreted as the 

flexibility and ability of the company to be bolder and transparent in disclosing the environmental 

impacts that have been carried out by the company. 

The size of the company is often used as an indicator of the possibility of bankruptcy, 

where larger companies are seen as more capable of facing a crisis in carrying out their 

business and paying more attention to issues that concern stakeholders. This will make it easier 

for larger firms to improve the quality of disclosure of their environmental impact. The hypothesis 

can be formulated as follows, financial performance, profitability, environmental performance 

and company size partially and simultaneously influence the quality of disclosure of the 

company's environmental impact. 

  

Research methods 

Research Population and Samples 
              The population in this study is manufacturing companies listed on the Indonesia Stock 

Exchange. Sample drawn from the population by purposive sampling method with 

provisions - provisions as follows: listed on the Stock Exchange during the study period, namely 

2014, 2015 and 2016 and published its annual report in a row during the study period until. The 

research sample amounted to 20 companies with three years of observations, so the number of 

observations was 60. 

  

Sources and Data Collection Techniques 
              In this study, the data used is secondary data obtained from the annual reports (2014, 

2015 and 2016) by using content analysis for the disclosure of environmental impacts in the 

annual report. 

  

  

Variable definitions and operations 

Dependent Variable 
In this study, the dependent variable is the quality of disclosure of the company's environmental 

impact that is measured by the amount of information disclosed by the company in the annual 

report relating to the disclosure of environmental impacts which is the ratio between the 

total disclosed in the annual report with the expressed should be disclosed. 

              

Independent Variables 

Profitability 
Profitability is defined as the ability of a company to generate profits during a specified period, 

calculated by the formula: 

  

              Return on Investment (ROA) = Company Profit Before Tax/Total assets 

  

Company Size 
Company size is defined as a scale which can be classified as the size of the company in various 

ways, including the size of income, total assets, and total capital (Brigham & Houston, 2001). The 

measurement of the company size variable is the natural logarithm of the company's total sales. 

  

Data Analysis Method 
Data analysis was done using multiple linear regression, with the original form used to test the 

hypothesis are as follows: 
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              Y = a 0 + a 1 X 1 + a 2 X 2 + a 3 X 3 + a 4 X 4 + e 

Information: 

                                          Y            = Quality of Environmental Impact Disclosure 

                                          X 1               = Financial Performance / profitability 

                                          X 2               = Good Corporate Governance 

                                          X 3          = Environmental Performance 

                                          X 4          = Company Size 

                                          a 0           = constants 

                                          a1 –a4    = regression coefficient 

  

Classic assumption test 
The classic assumption test is carried out before the multiple linear regression test and consists of 

the normality test, multicollinearity test, autocorrelation test and heteroscedasticity test. 

  

Hypothesis testing 
The results of testing multiple linear regression can be displayed as in the following hypothesis 

testing table: 
 

Linear Regression Equations 

Y = -2,413 + 0,0 66X 1 –1,148X 2 + 0,313X 3 + 1,734X 4 + ε 

Variable Name B 
Standard 

Error 
t count t table Sig 

Constant (a) -2,413 1,159 -2,081 1.9977 0.042 

Profitability (X 1 ) 0.066 0.065 1,010 1.9977 0.317 

Good Corporate Governance (X 2 ) -1.148 0.267 -4,307 1.9977 0,000 

Environmental performance (X 3 ) 0.313 0.127 2,467 1.9977 0.017 

Company Size (X 4 ) 1,734 3,949 0.439 1.9977 0.662 

Regression Coefficient (R) = 0.589 

Coefficient of Determination (R  ²) = 0.347 

F count                    = 5,145 

F table                                           = 1.5228 

F Sig                                           = 0,000 

a.            Predictor: (Constant) 

Profitability, Good Corporate Governance, 

Environmental Performance and Company Size, 

b.            Dependent Variable: 

Quality of Environmental Impact Disclosures 

  

 
Based on the results of statistical calculations using the SPSS program as shown in 

the table above, the multiple regression equation is obtained as follows: 

  

Y = -2,413 + 0,066X 1 –1,148X 2 + 0,313X 3 + 1,734X 4 + ε 

  

So that the equation can be concluded that with a constant value of -

2.413 means profitability, good corporate governance, environmental performance and the size 

of the company are considered to be non-existent or constant, then the quality of the company n 

the environmental impact of the annual report is equal to - 2,413 units. 

For the first variable regression coefficient, namely Good Corporate Governance, 

the value was -1,148 units. This means that every increase in the Good Corporate 

Governance variable equal to 1 unit will reduce the quality of disclosure of the company's 

environmental impact in its annual report of 1.148 units, assuming other variables are constant. 

The next K regression coefficient is environmental performance, with a value of 0.313 

units. This means that each increase in environmental performance variable by 1 unit will 

increase the quality of disclosure of environmental impact by 0.313 units, assuming other 

variables are considered constant. 

The correlation coefficient (R) in this study was obtained for 0,589 which indicates that 

the degree of relationship (correlation) between the independent variable and the dependent 
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variable is 58.9%. This means that the coefficient of Profitability, Good Corporate Governance, 

Environmental Performance and Company Size has a strong relationship with the capital 

structure. 

Coefficient of determination (R²) obtained a value of 0,347. This means that 34.7% 

changes in the quality of disclosure of environmental impacts can be explained by changes 

in Profitability, Good Corporate Governance, Environmental Performance and Company 

Size. While the rest, which is equal to 65.3%, is explained by variables or other factors not 

included in this research model. 

 From the table above, it can be seen that partially only good corporate 

governance variables and environmental performance affect on the quality of disclosure of the 

company's environmental impact, while the variable financial performance / profitability and size 

of the company do not partially affect the quality of disclosure of the company's environmental 

impact. 

              Based on the results of testing in the table above, the F count value is 5.145, while the F table 

is 1.5228 with a significant level of si 0,000, so it can be concluded that together all the 

independent variables affect the quality of disclosure of the company's environmental impact. 

  

 Conclusion 
              Based on hypothesis testing using partial and simultaneous tests, the results show that 

only partially good corporate governance variables and environmental performance influence 

the quality of disclosure of the company's environmental impact, while financial performance 

variables proxied with profitability and firm size with sales numbers do not partially affect the 

quality of disclosure of the company's environmental impact. This is thought to occur because the 

number of board of commissioners in the company does not necessarily improve the quality of 

disclosure of the company's environmental impact, but reduces it by holding information about 

environmental impacts because it is considered information that is only voluntarily disclosed so 

that it will not overly influence the company. 

              Environmental performance partially has a positive effect on the quality of disclosure of 

the company's environmental impact, because it can be ascertained that the company that has 

received ISO 14001 certification is a company that has implemented all the management. This 

shows that ISO 14001 certification will improve the quality of disclosure of the environmental 

impact of companies that have obtained it. 

While simultaneously profitability, GCG, environmental performance and company 

size influence the quality of disclosure of the company's environmental impact. Thus, this study 

accepts the hypothesis that profitability, GCG, environmental performance and company size 

simultaneously influence the quality of disclosure of the company's environmental impact. 

  

Research Limitations 

              For the limitations of this study, the sample used in this study is still small and the 

observation period used is less than three years. If the research is conducted with a more extended 

range, it is possible that the results of the study will give different results. Another limitation is 

that, this study only examines manufacturing companies listed on the Indonesia Stock Exchange, 

so the results cannot be generalized to other companies listed on the Indonesia Stock Exchange. 

  

Future Research 

              Based on the limitations of the research described earlier, the researcher suggests further 

research as follows, namely: further research needs to consider a longer research period. For 

further research the study should be done not only in manufacturing, but also in other sectors 

(trading company, services, and or finance). This is so that the conclusions generated from the 

study have broader scope and not only on manufacturing companies. And should include other 

characteristics, such as the attitude of management, market conditions and the company's internal 

conditions for further research. This is intended to see in addition to the six characteristics of the 
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company above, are there other factors that more influence the quality of disclosure of 

environmental impacts. 
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Abstract 
The aims of this study are to examine the effect of return on equity (ROE), current ratios 

(CR), tangibility, non-debt tax shields (NDTS) and growth opportunities (GO) on the debt to 

equity ratio of the Indonesian Stock Exchange Manufacturing Sector. This study uses data 

analysis techniques with multiple linear regression models using a panel data analysis 

mechanism. The object of this research is manufacturing companies listed in Indonesia Stock 

Exchange with a span of observational studies is from 2008 - 2012. The sampling technique used 

was purposive sampling technique. In testing multiple regression models using panel data 

analysis used a statistical software tool namely E-views series 4. Panel data testing was carried 

out in 3 tests, namely Pooled Least Squared (PLS) Test, Fixed Effect Model (FEM) and Random 

Effect Model (REM) 

The results of the sample selection are based on 88 companies from the total of 125 

companies. Every data from this research is collected from the sources of the Indonesian Capital 

Market Directory (ICMD). Multiple regression testing begins with testing the estimation 

of Pooled Least Square (PLS) and Fixed Effect Model (FEM) and the results of the Chow-Test 

test stated that FEM is better than PLS. Also, Random Effect Model (REM) testing and Hausman 

showed that REM is a better model in analyzing this research data, so that this study is no longer 

testing classical assumptions. 

Based on the results of the tests conducted, the results show that the research model 

formed from the independent variable return on equity (ROE), current ratio (CR), tangibility, 

non-debt tax shields (NDTS) and growth opportunities (GO) affected the debt to equity ratio 

(DER) in the manufacturing sector of companies listed on the Indonesia Stock Exchange in the 

period 2008 to 2012. Also, partially variable which has a significant effect and in accordance 

with the theory is only the ROE variable where the variable has a negative effect. 

 Keywords: debt to equity ratio, Data Panel, Capital Structure, Random Effect 

 

 JEL Classification: G29, G 30, O44 

  

Introduction 

Companies need additional funds to increase their capacity for a sustainable growth. 

These can be obtained from the company itself – for example, deposit of owner's capital 

(internal funds) and from outside the company- for example,from creditor funding in the 

form of debt (external funds). The owner's capital investment has the smallest risk but the 

amount is very limited. So, it cannot be relied upon and financing the growth of the 
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company by using debt must be done (leverage). The funds obtained by the company 

should be managed properly, because each of these funding sources contains liability 

obligations to the owners of the funds. The proportion between the two funding sources - 

the capital structure- must be considered. Brigham (2006) states that developing 

the capital structure targets require analysis of many factors to take into consideration the 

company's financial condition, as reflected in the Debt to Equity Ratio (DER) 

Factors that cause fluctuations in DER are caused by the movement of total debt 

relatively high in the manufacturing sector individually, as shown in Table 1.1. 

  

Table 1.1 

Value of Debt Seven of the Biggest Capitalized Manufacturing Companies 

Index Name 

Market 

Capitalization 

(Billion 

Rupiah) 

Total Debt (Millions of Rupiah) 

2011 2010 2009 

HMSP HM Sampoerna 233,176 7,880,837 10,309,637 7,250,522 

UNVR 

Unilever 

Indonesia 152,600 6,046,516 4,652,409 3,776,415 

GGRM Gudang Garam 105,921 11,178,495 9,421,403 8,848,424 

SMGR Semen Gresik 72,661 4,353,407 3,423,246 2,633,214 

INTP 

Indocement 

Tunggal 

Perkasa 67,919 2,271,988 2,245,548 2,572,076 

INDF 

Indofood 

Sukses Makmur 42,585 22,640,767 22,432,117 24,886,781 

SMCB 

Holcim 

Indonesia 19,732 3,512,644 3,611,246 3,949,183 

Source : www.idx.co.id (data processed) 

  

Total Debt that fluctuates both between companies and individually does not 

necessarily indicate the capital structure of the manufacturing sector. It is not optimal 

because the composition of the company's capital is a reflection of the company's strategy. 

Company that focuses on the use of debt means have different strategies with firms that 

rely on the owners of capital. Companies that obtain debt funding are a reflection of 

companies that have good prospects because creditors will only provide loans to firms 

that show a good business proposal. The success of a company in obtaining debt funding 

represents a good signal for the capital market and for the company's prospects. However, 

there is a high level of debt that will signal to the market that the company has a big risk. 

Companies have a high risk because the financing that focuses on the source of debt will 

increase the cost of capital, and vice versa. However, debt also has the ability to increase 

profitability. Contradictions that debt can have a good impact and a bad impact make 

capital structure decisions become something that is not simple but must consider many 

things that might affect profitability. These various factors make the company continually 

have to make policy adjustments to change its capital structure. This was confirmed by 

the study of Seppa (2007) which concluded that low-levered companies tend not to make 

changes to the composition of capital while high-levered companies tend to balance 

capital over time. 

https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=en&u=http://www.idx.co.id
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Factors influencing capital structure include sales stability, asset structure, 

operating leverage, growth rate, profitability, liquidity, tax, control, management attitude, 

lender attitude and rating agent, market conditions, company internal conditions and 

financial flexibility (Brigham and Houston, 2006). Other opinions state that the factors 

that influence a company's capital structure are: interest rates, earnings stability (earnings 

volatility), the composition of assets (asset structure), growth rates, risk levels of assets, 

the amount of capital needed, market conditions, the nature of management, and the size 

of a company (Riyanto, 2001). Penelitian is not aimed at determining the optimality of 

the capital structure, but rather focuses on the testing of the factors that affect the capital 

structure of the manufacturing sector 2008-2012 period 

Research on the factors that affect capital structure has been carried out, among 

others, in the Panda (2012) study which shows that the structure of assets, profitability 

and growth opportunities proved to have a positive effect on capital structure decisions. 

But it still contradicts the results of previous studies conducted by Seikh and Wang (2011) 

which states that the structure of assets, profitability and growth opportunities negatively 

affects the capital structure. In research conducted by Seikh and Wang (2011), it is also 

stated that liquidity factors have a negative influence on capital structure while in previous 

studies by Nugroho (2006) stated that liquidity significantly influences the capital 

structure. 

From a review of previous studies, it can be seen that there are still differences in 

results from several factors that influence capital structure decisions and even show 

opposition between one another. This is what will be raised as a research gap that needs 

further research. The factors in question are profitability, liquidity, tangibility (asset 

structure), growth opportunities (opportunity to grow) and Non-Debt Tax Shield. 

  

The objectives of this study are: 

1.           To analyze the effect of return on equity (ROE), current ratio (CR), tangibility, 

non-debt tax shields (NDTS), growth opportunities (GO) simultaneously to the debt 

to equity ratio of the Indonesian Stock Exchange Manufacturing Sector companies; 

2.           To analyze the influence return on equity (ROE), current ratio (CR), tangibility, 

non-debt tax shields (NDTS), Growth Opportunities (GO) partially against the 

company's debt to equity ratio Sector Manufacturing Indonesia Stock Exchange. 

  

Theoretical Review 

The research was conducted by Panda (2012) with the aim of examining the 

influence of several financial indicators on the decision to use venture capital. The factors 

tested were asset, company size, profitability, profit consistency, and growth 

opportunities. The object of this research is venture companies in India, using Multiple 

Linear Regression Testing Model. The results of the study showed that all the measured 

variables tested influence the decision to use venture capital. 

Seikh and Wang (2011) conducted research in Pakistan with the aim to examine 

the factors that influence the capital structure of manufacturing companies and to find out 

whether the capital structure model is controlled by western regulations. The testing of 

this research was carried out by paying attention to several different conditions in the 

capital structure theory, namely trade-off theory, pecking order, agency theory, and 

theory of free cash flow, it aims to obtain or formulate proportional testing in determining 

the factors that affect the capital structure of manufacturing company. This test was 

conducted using panel data for a sample of 160 companies listed on the Karachi Stock 
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Exchange for 2003-2007. The results of the study state that profitability, liquidity, profit 

volatility, and asset structure are negatively related to the debt ratio, while firm size is 

positively related. The results of this study are consistent with the theory stated by 

the trade-off theory, pecking order theory and agency theory. 

Riaz and Afzal (2011) conducted research in the manufacturing sector in Pakistan 

obtained almost the same results as other previous studies. This research still uses several 

other financial factors in influencing the company's capital structure and the company's 

strategic financial decisions. Using the Data Panel Regression Analysis Tool and refers 

to the theoretical model where the leverage model is in the cross-sectional framework. 

The data panel was taken from companies activating in the following fields: textile, 

automotive, sugar, chemical and cement sectors listed on the Karachi Stock Exchange in 

the years 2001 to 2008. The results obtained from this study are that profitability and asset 

growth have a negative influence on the debt ratio and vice versa with the asset structure 

and size of the company. Other factors tested in the study did not affect the debt ratio. 

Furthermore, Seppa (2007) conducted a study with the aim of examining the effect 

of several company-specific financial factors on capital structure decisions. This study 

relied on non-financial companies in Estonia and examined behavioral differences among 

several companies. The object of this research is 260 non-financial companies in Estonia 

which are divided into three small, medium, and large sections. The data analysis was 

done using correlation and regression in two aspects, namely the influence of financial 

factors on the static capital structure and structure dynamic capital. This research uses 

financial data from 2002 to 2004. The results of the study state that capital structure 

decisions in non-financial companies in Estonia are influenced by pecking order theory. 

The results of this study support the condition that optimal capital structure decisions are 

weak who survives. The resilience of pecking order behavior is significantly different 

between small and large companies. 

Nurrohim (2008) conducted a study of Capital Structure in Manufacturing 

Companies in Indonesia to test whether financial factors such as profitability, fixed asset 

ratios, ownership control, and asset structure affect the capital structure of manufacturing 

companies listed on the Indonesia Stock Exchange from 2001 to 2005. This study uses 

testing with multiple linear regression models that are carried out both jointly 

(simultaneously) and separately (partially). The results showed that profitability, fixed 

asset ratio, ownership control, and asset structure had a significant effect on capital 

structure. Partially, only profitability and ownership control have a significant effect on 

the company's capital structure. 

Other research conducted in Indonesia was done by Nugroho (2006) in 1994-2004 

which aims to examine the influence of financial factors such as leverage, liquidity, asset 

structure, company growth, PER, and profitability and its effecton the capital structure of 

the company. There were included companies listed on the Indonesia Stock Exchange. 

Multiple linear regression testing was used to do data processing and from the all 

variables tested in this study, only the structure of assets did not significantly affect the 

company's capital structure. 

Capital structure consists in the mix (proportion) of a company's long-term 

funding indicated by debt, equity, preferred stock and ordinary shares. Understanding 

capital structure, according to Riyanto (2001), is a balance or comparison between the 

amount of long-term debt with own capital. Capital structure theory explains how the 

influence of funding decisions on firm value or capital costs. Capital structure can be 

measured using Debt to Equity Ratio (DER) which shows the level of risk of a company. 
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The higher the DER ratio, the higher the risk that will occur to the company. This is 

because the company's funding from the element of debt is greater than its own capital. 

Determination of capital structure is a policy taken by the management in order to obtain 

a source of funds so that it can be used for company operational activities. Decisions made 

by management in finding these sources of funds are strongly influenced by the owners 

or shareholders. Many factors influence manager's decisions in determining the 

company's capital structure. According to Brigham and Houston (2006) the factors that 

influence capital structure are: sales stability, asset structure, operating leverage, growth 

rate, profitability, liquidity, tax, control, management attitude, lender attitude and rating 

agent, market conditions, internal conditions of the company and financial flexibility, 

especially in the targeted capital structure. There are several capital structure theories that 

aim to provide a basis for thinking to find the optimal capital structure. Optimal Capital 

Structure represents a capital structure that can minimize the cost of using total capital or 

the cost of average capital, so it will maximize the value of the company (Weston and 

Brigham, 1994). 

One of the theories underlying the capital structure is Balancing 

Theory, according to Myers (1984) in Husnan (2000) referred to as equilibrium theories, 

because the aim is to balance the composition of debt and equity. Balancing theory talks 

start from extreme conditions, namely in perfect capital market conditions and no taxes. 

Basing on balance theory the company seeks to maintain a targeted capital structure with 

the aim of maximizing the value of the company. Another basic theory is pecking order 

theory which states that company with a high level of profitability even low levels of 

debt, due to the high profitability of companies that have internal funding sources are 

abundant. In this pecking order theory, there is no optimal capital structure. Specifically, 

companies have sequences of preferences (hierarchies) in the use of funds. According to 

Smart, Megginson, and Gitman (2004) order (hierarchy) in selecting sources of funding, 

companies prefer to use the resources from inside or internal funding rather than external 

funding. When external funding is required, the company will choose first the safest 

securities, namely the lowest risk debt, down to riskier debt, hybrid securities such as 

convertible bonds, preferred shares, and the last common stock. There is a constant 

dividend policy, i.e. the company will determine the amount of dividend payments that 

constant, not affected by how large the company is profit or loss and to anticipate a 

shortage of cash inventories because of a constant dividend policy and fluctuations in 

profit rates, as well as investment opportunities. In this context, the company will take an 

investment portfolio that is smoothly available. The pecking order theory does not 

indicate the target capital structure, but explains the order of funding. Financial managers 

do not take into account the optimal level of debt and the need for funds is determined by 

investment needs. This pecking order theory can explain why companies that have a high 

level of profit actually have a small debt level. In reality, there are companies that use 

funds for their investment needs that are not appropriate, such as the sequence scenario 

(hierarchy) mentioned in the pecking order theory. Singh and Hamid (1992) states that 

company enterprises in developing countries prefer to issue equity rather than debt to 

finance the company. This is contrary to the pecking order theory which states that the 

company will choose to issue debt first rather than issuing shares when it requires external 

funding. 

According to the trade-off theory, thecompany will owe up to a certain level of 

debt, where the tax savings (tax shields) from additional debt is equal to the cost of 

financial difficulties (financial distress). The trade-off theory in determining the optimal 
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capital structure includes several factors including tax, agency costs and financial distress, 

but still maintains the assumption of market efficiency and symmetric information as a 

balance and benefit of using debt. The optimal debt level is achieved when tax savings 

(tax shields) reach the maximum amount of the cost of financial distress. The trade-off 

theory has the implication that managers will think in terms of the trade-off between tax 

savings and financial difficulties in determining capital structure. Companies with high 

levels of profitability will certainly try to reduce taxes by increasing the debt ratio, so that 

the additional debt will reduce taxes. In reality, rarely do financial managers think that 

way. Observation of the behavior of corporate capital structures in the United States 

shows that companies with high levels of profitability tend to have low debt ratios. This 

is contrary to the opinion of trade-off theory. The trade-off theory cannot explain the 

negative correlation between the level of profitability and the debt ratio. According to 

Brigham (1999), debt has an advantage because of the interest that affects taxable income, 

so that debt becomes lower and the redeemer only gets a relatively fixed interest cost, the 

excess profit will be a claim for the owner of the company. 

The first modern capital structure theory is the theory of Modigliani and Miller 

(MM theory) which argues that capital structure is irrelevant or does not affect firm value. 

MM proposes several assumptions to build their theories (Brigham and Houston, 2001), 

namely there are agency cost, no tax, investor may owe with interest rate equal to the 

company, investors have the same information as the management regarding the 

company's prospects in the future, there is no bankruptcy costs, Earning Before Interest 

and Taxes (EBIT) is not affected by the use of debt , the investors are price-takers and 

j ika occur bankruptcy then the assets can be sold at market price (market value). With 

these assumptions, MM proposes two prepositions known as MM prepositions without 

tax. The first preposition is the value of the company that owes the value of the company 

that is not in debt. The implication of this first preposition is that the capital structure of 

a company is irrelevant, changes in capital structure do not affect the company's value 

and the company's weighted average cost of capital (WACC) will remain the same, not 

influenced by how the company combines debt and capital to finance the 

company. The second preposition is the cost of share capital will increase if the company 

conducts or seeks out loans from outsiders. Risk of the equity depends on the risk of the 

company's operations (business risk) and the level of corporate debt (financial 

risk). Brealey, et. al (1999) concluded that from MM without tax theory does not 

distinguish between indebted companies or debt-bearing shareholders in conditions 

without taxation and perfect markets. The value of a company does not depend on its 

capital structure. In other words, financial managers cannot increase the value of a 

company by changing the proportion of debt and equity used to finance the company. 

MM theory without tax is considered unrealistic and then MM incorporates tax 

factors into its theory. Tax is paid to the government, which means it is a cash 

outflow. Debt can be used to save taxes, because interest can be used as a tax 

deduction. In theory this tax is MM with two prepositions are repositioned first p value of 

the indebted companies equal to the value of a company that does not owe plus the tax 

savings due to interest on the debt. The implication is that financing with debt is very 

profitable and MM states that the company's optimal capital structure is one hundred 

percent debt. The second preposition is the cost of share capital will increase with 

increasing debt, but the savings in taxes will be greater than the decrease in value due to 

the increase in the cost of share capital. The implication of this second preposition is that 

the more use of debt will increase the cost of share capital. Using more debt means using 



[JUNIOR SCIENTIFIC RESEARCHER     JOURNAL] JSR 

 

44 Vol. V│  No. 1  │  May 2019|  

 

cheaper capital (the cost of debt capital is smaller than the cost of share capital), which 

will reduce the weighted average cost of capital (even though the cost of share capital 

increases). The MM theory is very controversial. The implication of the theory is that 

companies should use as much debt as possible. In practice, no company has such a large 

debt, because the higher the debt level of a company, the higher the probability of 

bankruptcy. This is what lies behind MM's theory saying that companies use as much 

debt as possible, because MM ignores bankruptcy costs. 

              Theory of market timing equity disclosed by Baker and Wurgler (2002) 

suggested that the p-company will issue equity at the time of high market value and will 

buy back equity at current low market value. The purpose of conducting this market 

timing equity is to exploit temporary fluctuations that occur in the cost of equity against 

the cost of other forms of capital. According to Baker and Wurgler (2002) s structures are 

at the capital is the cumulative result of an effort to make the equity market timing in the 

past. They found that companies with low debt levels are companies that 

issue equity at high market value and companies with high debt levels are companies that 

issue equity at a low market value. They use a market-to-book ratio , which is generally 

used as a proxy to measure investment opportunities, but in theory the market-to-book 

ratio is also used to see whether the value of an equity is overvalued or undervalued and 

builds a variable model, namely external finance weighted- average market-to-book ratio 

.This variable is the weighted average of the market-to-book ratio of a company in the 

past. This variable is used by Baker and Wurgler to see the business of a company in 

carrying out market timing equity. 

              There are two versions of the equity market timing that follow the results of 

Baker and Wurgler's research. First is the dynamic version of Myers and Majluf (1984) 

regarding asymmetric information that assumes rational managers and investors. The 

second version of the equity market timing involves irrational investors or managers and 

perceptions of mispricing. Managers will issue equity when they believe that the cost of 

equity is low and buy back equity when the cost of equity is high. Market-to-book is 

generally known to be negatively correlated with future equity returns, and the extreme 

value of market-to-book is associated with extreme expectations from investors. If 

managers try to exploit too much (extreme) expectations from investors, net equity 

issues will positively correlate with market-to-book. If there is no optimal capital 

structure, the manager does not need to replace the funding decisions when the company 

has been properly assessed and the cost of equity looks normal, this is waiting for 

temporary fluctuations that occur in the market-to-book have a fixed effect on leverage. 

The establishment of a signaling theory is based on the existence of well-

informed asymmetric information and poor-informed stockholders. This theory is based 

on the idea that managers will announce to investors when getting good information, 

aiming to increase the value of the company, but investors will not believe it, because 

managers are interested parties. The solution to high-value companies will try to 

do signaling on their financial policies that are costly so they cannot be copied by 

companies that have lower value. Signal is a costly process in the form of deadweight 

costing, aimed at convincing investors about the value of the company. A good signal is 

one that other companies that have lower value cannot imitate, because of cost 

factors. One example is the level of company leverage, i.e. large companies will create 

incentives that encourage them to take high leverage. Smaller companies cannot be 

followed, because they will be more vulnerable to bankruptcy. This will create separating 
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equilibrium, ie companies that have a higher value of the company will use more debt 

and companies with lower value will use more equity. 

This theory will reveal that investors can distinguish between high value 

companies and companies that have low value by observing ownership of their capital 

structure and marking high valuations for companies that are highly levered. The 

equilibrium is stable because low-value companies cannot replicate higher companies. 

The advantage of this theory is the ability to explain why there is an increase in stock 

prices in response to an increase in financial leverage. The weakness of this model is the 

inability to explain the inverse relationship between profitability and leverage. Another 

disadvantage is not being able to explain why companies that have growth potential and 

high intangible asset values must use more debt than mature companies (high tangible 

assets) that do not use debt, but in theory are needed to reduce the effects of information 

asymmetry. 

The capital structure in this study is measured from Debt to Equity Ratio (DER) 

because DER reflects the proportion between total debt (debt) and total shareholder's 

equity (own capital). Where total debt is total liabilities, both long-term debt and short-

term debt, while total shareholder's equity is total capital, namely paid-in share capital 

and retained earnings owned by the company. This ratio shows the composition of total 

debt to total equity. The higher the DER means the composition of the debt is greater than 

the capital itself, so that the impact of the greater burden on the creditor company. In 

determining the balance between the amount of debt and the amount of equity capital that 

is reflected in the company's capital structure, it is necessary to take into account the 

various factors affecting the debt to equity ratio (DER). In this study the factors that are 

thought to affect DER are as follows: 

• Profitability, Brigham and Houston (2001) state that companies with high returns 

on investment will use relatively small debt. 

A high rate of return makes it possible to finance most of your income needs with 

funds generated internally. Companies that have high profits will use low amounts of debt 

and vice versa. This is supported by the results of research by Riaz and Afzal (2011) that 

is profitability has a negative influence on the debt ratio of textile, automotive, sugar, 

chemical and cement companies listed on the Karachi Stock Exchange in the year 2001-

2008. Likewise, with the results of the research of Seikh and Wang (2011) which states 

that profitability is related negative with debt ratio. 

Tangibility (asset structure) describes a number of assets that can be used as 

collateral. Brigham and Gapenski (1996) state that in general companies that have 

collateral against debt will find it easier to get debt than companies that have no 

collateral. According to Riyanto (2001) most industrial companies where most of their 

capital is embedded in fixed assets will prioritize the fulfillment of their capital from 

permanent capital, namely their own capital while debt is complementary. Panda (2012), 

Riaz and Afzal (2011), Seppa (2007) and Nurrohim (2008) have proven in their research 

that asset structure has a positive effect on capital structure. 

Non-Debt Tax Shiled is a tax advantage obtained by the company other than the 

interest on the loan paid. In the capital structure, non-debt tax shield is a 

substitution interest expense which will decrease when calculating company tax 

(Mutamimah, 2003). According to De Angelo et. al (in Sunarsih, 2004) tax deductions in 

the form of depreciation and investment tax credit can be used to reduce taxes other than 

debt interest. So, in conducting tax efficiency in addition to charging interest on debt, 

companies can take advantage of profits / tax protection through tax facilities provided 
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by the government or referred to as non debt tax shield. Tax savings other than interest 

payments due to the use of debt also come from depreciation and amortization. The 

greater the depreciation and amortization will cause the greater the income tax savings 

and the greater the company's cash flow. Thus, a company that has a high non debt tax 

shield tends to use a lower debt level and means that the non debt tax shield variable is 

negatively related to the level of debt usage in the capital structure. 

Growth Opportunity (opportunity to grow) is a type of intangible asset which is 

one of the factors that becomes a consideration in influencing the company's capital 

structure. Companies that have more growth opportunities will tend to borrow less. While 

companies that have growth, opportunities are less likely to borrow funds anymore, 

because the opportunity for growth is an asset not tangible and can be used as collateral 

(Jensen and Meckling, 1986; Myers, 1997). Me theory give it signal that companies have 

more growth opportunities large and more income high in the future you have to use more 

leverage, because they will be in a position to pay interest. This has been proven by Seikh 

and Wang (2011) in his research which states that asset structure has a negative effect on 

capital structure. 

  

Conceptual framework 

The capital structure policy is a complicated matter that cannot be generalized 

properly. Of the various theories that develop related to the structure of capital does not 

provide a common theoretical basis. These differences arise from the perspective of 

various variable relational that occur. However, understanding various theories reviewed 

in the previous section and input from various studies that have been reviewed make to 

establish temporary estimates of the various relationships examined in this study. 

In understanding the relationship between profitability and capital structure, 

peneliti use assumptions and establishments used by pecking order theory. In the theory 

stated that in certain circumstances the company will prioritize using internal funding 

sources. Internal funding sources come from profits that are not shared. Profits that are 

not shared in large quantities can only be generated by a company that has a high level of 

profitability. This understanding concludes that the company is level profitability the 

high will tend to use internal funds. This use of internal funds means debt ratio the 

company is relatively low. 

Relationship between liquidity with a capital structure based on trade theory that 

says that companies with relatively high levels of liquidity will tend to increase the 

proportion of debt because they are better able to obtain loan contracts as a result of their 

ability to pay off obligations. This understanding pushes peneliti to establish the 

hypothesis that the level of liquidity is directly proportional to the level of debt. 

Relationship between tangibility with debt ratio is also explained by using trade 

off theory. Companies that have a high asset structure are able to have also a guarantee 

(collateral) for their debts. The high security as a result of the guarantee makes the 

creditor provide a relatively low interest as trade off (exchange) of the low risk in the debt 

transaction.    

In explaining the relationship between non-debt tax shields with capital structure 

used to trade off theory. Non-debt tax shields, formulated as a total depreciation expense 

against total assets, is actually one form of tax savings (tax shield) which comes from the 

depreciation. In trade off theory it is understood that the tax savings that have been 

successfully obtained from high depreciation burdens encourage management to do so 

trade off (exchange) willingly loses tax benefits from increasing debt. This makes 
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companies to use internal funding and lose tax benefits from increasing loans / debt. 

Explanation above makes peneliti conclude a hypothesis that non-debt tax shields 

negative effect on debt ratio. 

Growth opportunities represent an asset owned by the company. The application 

of the concept is the opposite of the relationship that occurs between tangible assets, 

where intangible assets in the form of growth opportunities are a set which cannot be 

pledged so as to encourage companies not to borrow because they cannot make it a 

guarantee for debt transactions. 

Hypothesis 

Based on the conceptual framework stated in the previous section, the following 

hypotheses can be stated: 

• H   1: Return on equity (ROE), current ratio (CR), tangibility, non-debt tax 

shields (NDTS), Growth Opportunities (GO) simultaneously affects the debt to 

equity ratio of the Indonesian Stock Exchange Manufacturing Sector companies? 

• H 2: Return on equity (ROE), current ratio (CR), tangibility, non-debt tax 

shields (NDTS), Growth Opportunities (GO) partially influences the debt to 

equity ratio of the Indonesian Stock Exchange Manufacturing Sector company? 

 

This research was conducted on the Indonesia Stock Exchange (IDX) through the 

internet using the official website www.idx.co.id. This research was conducted from 

April 2013 to September 2013 by using secondary data. The population in this study is a 

company incorporated in the manufacturing sector in the Indonesia Stock Exchange. The 

manufacturing sector in Indonesia Stock Exchange consists of basic industrial and 

chemical sub-sectors, various industries and consumer goods industries with a population 

of 125 companies with a description of the target population of 88 companies. It can be 

explained that out of 125 total population companies, there are 13 companies which in 

the range of 2008-2012 observation period have not been actively traded shares or 

companies that have exited the stock exchange. 24 companies whose data cannot be 

collected or are incomplete and unaudited. The amount of incomplete data with very large 

numbers is one of them caused by the year of observation of this study that uses data up 

to 2012, where when this research data was collected, not all companies listed on the 

stock exchange officially reported financially on the site. Indonesia stock exchange. The 

names and indices of the target population of this study are presented in the appendix of 

this study. Thus, the target population is obtained used as a sample of 88 companies. 

To facilitate the understanding of the technical research that will be carried out 

explained the operationalization of variables. Explanation for each variable that will be 

used in this study can be seen in the framework of operationalizing the variables below: 

  

Variable Definition Measurement Scale 

Debt to Equity 

Ratio (Y) 

This ratio is used to 

measure how much the 

company's assets are 

financed by total debt. 

  

 

Ratio 

Profitability (X1) Profitability is the ability of 

a company to get profit 

(profit) in a certain period 

  

 

Ratio 

http://www.idx.co.id/
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Liquidity (X2) is a ratio that shows the 

ability of a company 

manager to fulfill 

obligations or pay short-

term debt using only its 

current assets. 

  

  

 
  

 

Ratio 

Tangibility (X3) Asset Structure 

(Tangibility) is the relative 

composition of fixed assets 

owned by the company 

  

 

Ratio 

Non-debt tax 

shields (X4) 

NDTS is a tax advantage 

obtained by a company 

other than the interest on 

the loan loan paid. 

  

 

Ratio 

Growth 

Opportunities (X5) 

Growth opportunities are a 

measure of the extent to 

which a company's earnings 

per share can be increased 

by leverage 

  

 

Ratio 

Dummy (D) Variables used to carry out 

industry categories 

D = 1; Industry Category X 

D = 0; Other industries 

Nominal 

  

This study uses a statistical test to test whether changes in profitability (ROE), 

Liquidity (CR), Tangibility (Tangibility), Non-debt Tax Shield (NDTS), and Growth 

Opportunity (GO) influences Capital Structure decisions in this case the Debt Ratio 

(DER). The analytical method used to test the hypothesis is multiple linear regression 

analysis (multiple regression). The multiple linear regression models used in this study 

are as follows: 

  

DER = β0   + β1   ROEit   + β2   CRit   + β3   Pliersit   + β4   NDTS   it   +β5   GOit   +εit 

  

Where: 

               DER=                 Debt to Equity Ratio 

               ROE=                 Return on Equity 

               CR=                 Current Ratio 

               Pliers=                 Tangibility 

               NDTS =                 Non-Debt Tax Shields 

               GO=                 Growth Opportunity 

ε = Error; i = cross section data; t = time series data                

β   0   = Parameter constants 

β   i   = Regression coefficient of each X   i   , i = 1,2,3,4,5. 

  

Before carrying out the analysis using the model presented above, it must be 

specified that the analysis is in accordance with the method requirements Ordinary Least 

Square (OLS). First, normality and classic assumption testing will be carried out which 

includes testing multicollinearity, heteroschedasticity, and autocorrelation. After that is 

done e stimulation using panel data is a combination of time series data (timeseries) with 

latitude data (cross section). 
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General Description of Manufacturing Companies that are Sampled 

Manufacturing companies included in the Indonesia Stock Exchange which were 

sampled in this study amounted to 88 companies with a general description of the 

company are included bellow: 

  

Descriptive statistics 

Variable Minimum Maximum Average 
Standard 

Deviation 

Debt to Equity Ratio (DER) -31.78 322.27 2.31 0.75 

Return on Equity (ROE) -5297.00 324.63 -0.20 12.32 

Current Ratio (CR) 0.00 58345.00 376.50 133.90 

Tangibility (Tang) 0.01 2.50 0.35 0.01 

Non-Debt Tax Shield (NDTS) 0.00 0.15 0.03 0.00 

Growth Opportunity (GO) -220.27 247.29 1.60 1.12 

Source: Data processed 

  

  

4.3           Panel Data Regression Test 

In accordance with the explanation previously stated, the hypothesis testing will be 

carried out using a panel data regression procedure. This test treats data as a series like a 

normal regression method by sorting all data down. 

  

PLS Test Results 

Item / 

Variable 

Coefficient Significance 

Value 

Information 

ROE -0.05921 0.0000 Significant 

CR -0.0000398 0.5273 Not significant 

Tangibility 1.18403 0.1248 Not significant 

NDTS 32.83295 0,0005 Significant 

GO 0.00692 0.4266 Not significant 

R   2 0.94     

Significance 0,000   Significant 

Source:   www.idx.co.id   (processed, November 2013) 

  

Estimated with Fixed Efect. 

Next, testing is done with the procedure Fixed Effect Model (FEM). The summary results 

of the FEM test are found in Table 4.4, which is sourced from Annex 2c. 

  

FEM Test Results 

Item / 

Variable 

Coefficient Significance 

Value 

Information 

Constant 2.53429 0.0000 Significant 

ROE -0.05911 0.0000 Significant 

CR -0.0000201 0.5273 Not significant 

Tangibility -2,59475 0.1248 Not significant 

NDTS 24.26523 0,0005 Significant 

https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=en&u=https://translate.google.com/translate%3Fhl%3Den%26prev%3D_t%26sl%3Dauto%26tl%3Den%26u%3Dhttp://www.idx.co.id
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GO -0.00162 0.4266 Not significant 

R   2 0.98     

Significance 0,000   Significant 

               Source:   www.idx.co.id   (processed, November 2013) 

  

Chow Test 

Information Significance Value Information 

Cross-Section F 0.0000 FEM is better 

Cross-Section Chi 

Square 

0.0000 FEM is better 

Source:   www.idx.co.id   (processed, November 2013) 

  

Table 4.5 shows that the value of F from Cross Section F and Cross Section Chi Square 

were smaller than 0.05, which means FEM is better than PLS, so further testing is needed 

to determine the better one between Fixed Effect Model (FEM) or Random Effect Model 

(REM) 

  

Estimation using Random Effect Model (REM) 

  

REM Test Results 

Item / 

Variable 

Coefficient Significance 

Value 

Information 

Constant 2.85121 0.0000 Significant 

ROE -0.05917 0.0000 Significant 

CR -0.000034 0.5273 Not significant 

Tangibility -2.52245 0.1248 Not significant 

NDTS 12.36516 0,0005 Significant 

GO -0.00048 0.4266 Not significant 

R   2 0.976     

Significance 0,000   Significant 

Source:   www.idx.co.id   (processed, November 2013) 

  

Hausman Test 

Information Significance Value Information 

Cross-Section 

Random 

0.0581 Better REM 

               Source:   www.idx.co.id   (processed, November 2013) 

  

These results above indicate that REM is better. This result also suggests that 

homosexedasticity testing is not necessary because the procedure used is General Least 

Square (GLS) so that model formation and hypothesis testing can be carried out directly. 

The selection of REM also indicates that the data between cross sections is relatively the 

same so there is no need to divide industry categories with dummy mechanisms in the 

FEM equation. This implies the withdrawal of the hypothesis is done once against the 

sample as a whole. 

A better model is the REM model so that the research model produced uses the 

coefficients produced by the REM model as follows: 

https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=en&u=https://translate.google.com/translate%3Fhl%3Den%26prev%3D_t%26sl%3Dauto%26tl%3Den%26u%3Dhttp://www.idx.co.id
https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=en&u=https://translate.google.com/translate%3Fhl%3Den%26prev%3D_t%26sl%3Dauto%26tl%3Den%26u%3Dhttp://www.idx.co.id
https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=en&u=https://translate.google.com/translate%3Fhl%3Den%26prev%3D_t%26sl%3Dauto%26tl%3Den%26u%3Dhttp://www.idx.co.id
https://translate.google.com/translate?hl=en&prev=_t&sl=auto&tl=en&u=https://translate.google.com/translate%3Fhl%3Den%26prev%3D_t%26sl%3Dauto%26tl%3Den%26u%3Dhttp://www.idx.co.id
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DER = 2.85121 - 0.05917 ROE - 0.000034 CR - 2.52245 Tangibility + 12.36516 NDTS 

- 0.00048 GO 

 

Of the five regressors (independent variables) contained in the model, only two 

variables have a significant effect, namely ROE and NDTS. Of the five partial hypotheses 

of each hypothetical variable received only one is a variable Return on Equity (ROE) has 

a significant influence with a negative pattern towards Debt Ratio (DR) while variables 

Non Debt Tax Shield (NDTS) even though it has a significant influence but a positive 

relationship pattern Debt Ratio (DR), where the pattern of relations is hypothesized 

negatively. The hypothesis simultaneously shows that the independent variables together 

have a significant influence on the Debt Ratio with a fairly high coefficient of 

determination that is equal to 97.6% with a fairly good significance value of 0.000. 

In accordance with the things that have been conveyed in the previous sections 

stating that the capital structure policy is something quite complicated, which can also be 

seen from the results obtained from this study. Relationships shown from processed data 

do not always indicate compatibility with the theory or with other studies that have been 

done before. This illustrates complexity and the multitude of factors that affect capital 

structure both those that affect directly and which affect indirectly. 

Testing the regression model used panel data procedures. This procedure includes 

treating with three different concepts, namely Partial Least Square (PLS) which treats 

data the same and only sequences as usual regression data processing. The second method 

that might be the basis of analysis is Fixed Effect Model (FEM). In the FEM assumption 

the relationship between explanatory variables and dependent variables is not 

random. The non-random pattern in this study is thought to be the impact of industry 

categories in the manufacturing sector so that dummy variables are created in the FEM 

model. The third method that is likely to be the basis of testing hypotheses is Random 

Effect Model (BRAKE). In this assumption the relationship is assumed to be random and 

there are no specific influences that are individual and sectoral. 

Based on Chow Test, the use of PLS in the analysis of this model is less precise 

so that the alternatives are only two, FEM and REM. The next Hausman test procedure 

concludes that REM is the most suitable model to explain and test the hypothesis 

proposed in this study. From the model it can be explained that the ROE and NDTS 

variables have a significant influence where ROE can reduce DER by -0.05917 while 

NDTS is 12.36516. The other three variables do not have a significant effect on 

DER. Simultaneously this model is quite good because it has a high enough coefficient 

of determination which reaches 97.6% with a significant value of the research model 

which is quite good at 0.000 much smaller than the significance of the model at 0.05. 

Partial analysis of each variable shows a relatively different influence. On 

variables Return on Equity (ROE) in this study showed a significant effect with a negative 

relationship pattern. This explains that in certain circumstances the company will 

prioritize using internal funding sources so that increased profitability will reduce the use 

of debt. Based on this understanding, the results obtained in this study are in accordance 

with the theory. In addition to being in accordance with the theory, this study also 

confirms the results in accordance with the study of Panda (2012) and Seikh and Wang 

(2011). This result shows the pattern of actions of companies in Indonesia who will use 

internal funding more when there is retained earnings derived from business profitability. 
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The next variable that has a statistically significant effect is Non Debt Tax Shield 

(NDTS) which is defined as the total depreciation expense against total assets. Based on 

theory trade off, the background of the conceptual framework is said that management 

will be willing to lose the benefits of saving tax from debt when the company has enjoyed 

tax savings from high depreciation expenses. So, based on the theory of companies that 

have high NDTS values, they will have a debt structure the small one. Even though this 

variable has a significant influence on the model, the sign of the relationship is different 

from the hypothesis that was built. In this study the relationship formed is positive. The 

possibility of this is caused by the pattern of action of managers who still try to increase 

the number of assets by borrowing. In a strategic perspective this includes active and 

speculative strategies. In the Sheikh and Wang (2011) study this variable has no 

effect. This shows that indeed the pattern of the relationship between NDTS and DER 

does not have a strong pattern. The other three variables are Current Ratio (CR), 

tangibility, and Growth Opportunity (GO) that do not have a significant effect. CR should 

have a positive relationship where the more ability to repay debt, the more courageous 

the company will become. The results obtained show that there is no strong evidence that 

the theory applies in the Indonesian manufacturing sector. These results are not in line 

with Nugroho's (2006) research which showed a significant effect. 

Tangibility in this study also does not have a significant effect even though in 

theory the relationship should be positive in accordance with the trade-off theory theory. 

Tanggibility which is a measure of the ratio of fixed assets to total assets should be used 

as collateral for loans. The last variable is Growth Opportunity (GO) also does not have 

a significant effect. Even though it's based trade off theory must have a positive 

influence. Growth opportunities should be a guarantee that is not real for the ability to 

repay loans. 

These results also differ from those of Sheikh and Wang (2011) and Panda (2012) 

who obtained influential results. It turns out that this does not occur in the data obtained, 

this is almost in accordance with the results obtained in the CR and variable 

Tanggibility. CR, tangibility, and GO should be used as a loan condition, it turns out the 

three have no significant influence. These results are also relatively different from the 

research of Sheikh and Wang (2011). The results obtained show the complexity of 

managing capital structure policies where there is no pattern of relationships that can 

consistently explain capital structure policies. This makes the next researcher need to 

explore various other variables that determine capital structure policies. Other variables 

that may be influential are psychological problems of managers who clearly have 

differences between individuals who dare to take risks and individuals who do not dare 

to take risks. 

          

Conclusion 

Based on the results of the research and discussion that have been conducted in 

the previous chapter, we can conclude a number of things as follows: 

1.   The research model is formed from independent variables Return on Equity (ROE), 

Current Ratio (CR), Non Debt Tax Shield (NDTS), tangibility and Growth 

Opportunity (GO) simultaneously affects Debt to Equity Ratio (DER) in the 

manufacturing sector of companies listed on the Indonesia Stock Exchange (IDX) for 

the period 2008 to 2012 using the assumption of Random Effect Model) 

2.   Partially the variables that have a significant effect and are in accordance with the 

theory are only variables ROE where the variable has a negative effect. NDTS 
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variables have a significant effect but the direction of the relationship is not in 

accordance with the theory developed in this study. The other three variables are CR, 

Tangibility, and Growth Opportunity which can actually be used as collateral to 

obtain a loan does not have a significant effect on DER. 

Based on the results of the research and discussion, for future research suggestions are: 

1. The next researcher can examine the same thing but by considering aspects of 

manager's behavior in determining the company's funding policy. 

2. The next researcher can also use a more diverse industrial sector and a longer period 

of time to get a better picture of the research area in question. 
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Abstract 

When it comes to follow the path of entrepreneurship, there are several factors influencing the 

decision of female entrepreneurs. The present study aimed to research the importance and 

influence that two categories of factors are exerting on this decision, as in regards to female 

entrepreneurs that are Romanian. Through using a questionnaire that evaluated several aspects 

of those influencing factors grouped as push and pull factors, the results were processed in the 

SPSS software via various methods such as Correlation tests, Pearson correlation, Factor 

analysis and linear regression. Those lead to the conclusion that for our particular sample of 

Romanian female entrepreneurs there are not applicable the same results as the theory implies. 

In our case, the sample is more focused and motivated by intrinsic benefits rather than extrinsic 

ones, choosing the entrepreneurial path due to pull factors rather than push ones as the specialty 

literature reflects.  

 

Keywords: Extrinsic benefits, Intrinsic benefits, Pull factors, Push factors, Romanian female 

entrepreneurship 

JEL Classification: L26, J23. 
 

 

Introduction 

 

As per any subject that is to be discussed, debated and analyzed in the literature 

of specialty, different views clash and compete to define a certain concept, taking into 

consideration a collection of factors and ranges of studying the matter. Thus, it is the same 

case when it comes to defining and explaining the entrepreneurship concept, and in order 

to cover the variety of a dissimilar multitude of views upon it, we will consider a summary 

of several perspectives from scholars referring to this matter. 

Coining the now widely – spread term of “Entrepreneur” is to be acknowledged 

as being Richard Cantillon and Jean Baptiste Say’s contribution, who viewed the 

entrepreneur as the person capable of managing and organizing the production or trade 

process. (Śledzik, 2013) On the other side of the specter there is Schumpeter’s vision on 

what an entrepreneur represents, a conception which is based on the innovative character 

of entrepreneurship. According to Schumpeter’s view, an entrepreneur’s role is that of 

revolutionizing the production pattern via the invention and new technological processes. 

(Schumpeter, 1942) 

Another important point of view in which concerns defining entrepreneurship is 

that of Knight, based on the capacity of risk-taking that entrepreneurs are perceived as 

possessing, believing that entrepreneurs distinguish themselves from others through the 
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ability of self-confidence, enabling them to bear risk-taking decisions with a higher 

degree in which concerns business. (Knight, 1921) 

From J. S. Mill’s perspective, which focuses on the managerial skills, an 

entrepreneur exhibits the aptitudes of control and superintendence, which confer the 

direction of the process. Together with those, there is to be considered as well the capacity 

of managing the implementation of a project that generates profit, ideally through the 

creative usage of resources and building teamwork. (Singh & Gupta, 2016) 

An interesting vision of the entrepreneurship is that of McClelland – that of the 

entrepreneurial activity being the ability to achieve high goals, all through fulfilment of 

the needs of power and challenges. In his perspective, the entrepreneur lays down 

strategies and reaches solutions of unstructured problems while putting at use the 

capacities of influencing and dominating that he or she possesses. (Singh & Gupta, 2016) 

Leaving aside the multitude of views and opinions expressed on the 

entrepreneurship concept, there is without any dispute that the activity of 

entrepreneurship is to be found by every individual as a machine contributing to both the 

economic growth and innovation through creating jobs and opportunities of careers, with 

the gender of the person not having any influence upon this. (Hayrapetyan, et al., 2016) 

In the last decades, the female entrepreneurship has been acknowledged as being 

a significant factor when it comes to economic growth, with women generating jobs both 

for themselves and the others, bringing solutions to current problems that are distinct from 

the ones introduced by the counterparts of male origins, by exploiting new directions 

which are generating entrepreneurial opportunities. (Roibu & Roibu, 2016) 

More specifically, the last decades are the ones that brought major shifts for the 

political weight and status of female entrepreneurs, via the strongly increasing interest in 

the research for this topic. Starting with the research of the 70’s, there is to be mentioned 

that it was mainly based on the gender as a variable rather than testing the theory (Greene, 

et al., 2007), as it had as the main objective the development of the perfect entrepreneurial 

profile. The method of achieving this was through focusing on the individual 

characteristics exhibited by both genders and comparing them in order to discover 

characteristics differentiating the entrepreneur from the rest of the individuals. The 

research’s focus suffered changes by the early 90’s, as women reached roles with notable 

status - both in the entrepreneurial and political fields - studies shifted on a more feminist 

theory - oriented perspective, even though still maintaining the empirical character. 

(Minniti & Naude´, 2010) 

By the end of the 90’s, various studies conducted and published by Blau, Claudia 

Goldin and Gary Becker have inspired for the research to reach and focus on many other 

aspects relating to the female entrepreneurial movement. Thus, dimensions such as family 

resources way of allocation, family life and motherhood, perception of opportunities and 

many others which were not approached by then began to be explored, making the area 

of the female entrepreneurship to become an established and defined field in the academic 

world. (Minniti & Naude´, 2010) 

In the present, even though the female entrepreneurial activity is widely 

acknowledged and explored, the entrepreneurship research field is still showing in recent 

studies the fact that a gap keeps on persisting between the males and females in which 

concerns the activity of entrepreneurship. (Minniti, et al., 2005) Besides the different 

limitations women encounter when engaging in business activities, the gap is also 

deepened due to the dissatisfaction women are increasingly experiencing when it comes 
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to specifically the societal limitations and expectations that have been set on them. 

(Radović-Marković, 2009) 

In terms of personality, both men and women entrepreneurs are matching the 

classic successfully profile of an entrepreneur, displaying courage, energy, discipline, 

goal-orientation, enthusiasm, innovation, persistence, passion, vision, client-orientation 

characteristics and hard-working orientation. Comparing the women entrepreneurs to the 

male ones though, it has been noticed that females have the tendency of being more 

flexible and tolerant, with a more realistic vision in place. Some studies have pointed out 

that because females are more cautious, self-confident, less aggressive, they exhibit a 

lower level of leadership and decision-making skills when the decision-taking process is 

being risk-associated. (Tanase & Tanase, 2010) 

It has been also noticed the fact that cultural factors are crucial for the 

entrepreneurial initiative, but when approaching them with respect to female 

entrepreneurs, there is to be underlined that they act in a negative way, restricting females 

from acting in the entrepreneurial field. Different researches have defined that the most 

important socio-cultural factors that are to be considered are fear of failure, role models 

and perceived capabilities. (Hayrapetyan, et al., 2016) 

Women have been beginning to dedicate themselves more in starting up new 

businesses and companies with entrepreneurial character, this having the potential of 

being interpreted as an increase in obtaining autonomy and self-confidence. This is 

especially an important point to analyze and reflect upon due to the fact that female 

entrepreneurship is met more frequently in countries with low-incomes, among 

communities having peaking birth rates, with female managing to break through the local 

economy via entrepreneurial activities (d'Andria & Gabarret, 2017). 

Preconceptions are inevitable to be associated with women entrepreneurs, with the 

society perceiving them as not being capable to bear the burden of competition when it 

comes to face several types of pressure such as political, social or economic. (Cojocaru, 

2014) 

Despite those preconceptions, women have proven themselves more than capable 

of maintaining a business on their own, contributing considerably to the global economic 

development, outpacing the rate at which men are establishing new businesses (Minniti 

& Naude´, 2010). This is to be remarked by the fact that they represent one third out of 

the persons dealing with entrepreneurship – oriented activities (Minniti, et al., 2005) and 

all through creating and developing businesses in a pursue of independence, satisfaction 

at job, personal freedom or even some type of security (Klapper & Parker, 2011). 

 

Background 

 

 The last years have revealed an increase of female engagement in the business 

area, both at the global level and at the national one, in Romania. Even though the 

European Union is supporting and encouraging the entrepreneurial initiative of females, 

Romania, in comparison with other European countries is lacking programs designed for 

encouraging the development of the female entrepreneurial activity, with the Romanian 

business area being dominated by men, with only 37,4% of the existent Romanian 

companies being under female management or ownership. (KeysFin, 2019) 

A conference that has taken place in Cluj-Napoca in 2015 revealed that in the 

previous year, in 2014, Romania was registering 35% when it came to small to medium 

enterprises run by women, whilst another 11% were managed and owned solely by 
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women (Sima, et al., 2017). In 2014 in Romania, approximately 50 out of the biggest 

1000 turnover generating companies were led by women. (Forbes România, 2016) 

According to an analysis conducted by KeysFin, more than over 500 000 females 

are currently involved into business on the Romanian labour market, either as 

shareholders or owners. Comparing the situation of female entrepreneurship in March 

2019 with the one from March 2018, it has been noticed that the number of females that 

are major shareholders has raised with 5.6%. 

According to the data published by the Romanian Trade Register, at the end of 

2018 only a number of 508 312 out of the 1 359 362 owners or shareholders were females, 

this representing only a little bit over one third out of the total. Comparing that data to the 

one from 2014 though, it is to be mentioned that the number of females involved in 

business has raised with over 21%.  

The top three counties, including the capital, that registered a considerable 

increase in number of female shareholders from 2014 to 2018 are: Bucharest, with an 

increase of 15%; Ilfov, that has experienced a considerable growth of 57% and Cluj that 

has also expanded its female involvement in business in a major manner, with 35%. 

If it is to look at the national overall level, the counties that are leading with the 

highest rates of female entrepreneurs are as it follows: Tulcea, with 41,4% of female 

ownership, Galați – with a slight smaller value over 41%, and Hunedoara, where female 

ownership accounts for 41%. 

Females have been analyzed over 8 years, between 2010 and 2018 and have been 

identified as being mostly focused in the retail area when it comes to establishing 

entrepreneurial ventures. This domain is followed by the one of beauty services and 

salons, to which the area of consultancy services in business and management is coming 

along, representing the fields on which the most of the Romanian female entrepreneurship 

is focused on. 

According to the same study, the most active ones in starting entrepreneurial 

careers are the females with the age between 30 and 50 years, with more than 60% of the 

female owners or shareholders fitting this category. 10% of the Romanian female 

entrepreneurs are reportedly over the age of 60, whilst only 0.2% are to be characterized 

as young female entrepreneurs, being part of the age category of 18-20 years. 

The profile that has resulted from this study describes the Romanian female 

entrepreneur as being of an average age of 42 years, intelligent, educated, exceeding 

males with 2% when it comes to owning an university degree, and being focused on the 

entrepreneurial initiative majorly in the fields of retail, consultancy and beauty services.  

Focusing on demographics, there is to be mentioned that the urban areas are 

registering a higher percentage of entrepreneurial activities performed by females, in 

comparison to the rural ones, considering that out of the total inactive population, females 

in these regions represent more than half of it. (KeysFin, 2019) 

 

Methods 

 

Through the research that was conducted for the aim of elaborating this paper, I 

have chosen to explore and analyze a dimension related to the female entrepreneurship in 

Romania via a quantitative method – questionnaire.  The dimension on which I have 

focused are those of “Factors influencing the entrepreneurial decision of Romanian 

females” for which I will further describe the approach and the way of collecting and 

analyzing data that was used.  
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The sample 

 

The sample that was used to conduct the study on, and to which the questionnaire 

has been distributed, is consisting of women entrepreneurs from all over the country, from 

various locations, as per table 1 below. 

 

Table No. 1 - Regional distribution of surveyed female entrepreneurs 
Location Number of female entrepreneurs 

București 10 

Timiș 5 

Cluj 3 

Bacău  3 

Sibiu 3 

Arad 2 

Brașov 2 

Covasna 1 

Suceava 1 

Ilfov 1 

Ialomița 1 

Outside 3 

Source: completed by the author based on respondents ‘answers   

 

The sample was contacted via social media means, more precisely via the social 

platform Facebook. I have joined two large and very large private groups – 

“Antreprenoare” and “Vreau sa reusesc! By Success Team”, with the first one registering 

736 members and the second one 7,959 persons.  

The median age recorded after evaluating and analyzing the results is that of 

approximately 33 years, with an average entrepreneurial experience of 3.43 years. 

 

Data and methodology 

The data that was obtained has been collected via quantitative research 

methodology, through a questionnaire realized in Google forms and has been analyzed 

after being Excel exported by using the SPSS software based on registering a number of 

33 responses. 

 

Results and discussions, including research limits and advantages 

There have been encountered several limitations throughout the research 

conducted, starting with the fact that there is a certain difficulty in reaching a large number 

of female entrepreneurs via social media means, despite of the tendency to believe the 

opposite. The post relating to my survey did not experience a high reach, people tending 

to ignore posts that are not particularly addressing them in a personal and relatable way, 

thus the usage of social media in this case turned out as a limitation. There is to be 

mentioned as well the skepticism that has been displayed by female entrepreneurs that 

have been contacted privately – as I have directly messaged approximately 200 female 

entrepreneurs – most of them not reverting to me on the topic.  

Another limitation is represented by the fact that out of the females that have 

completed the survey, three of them are established outside the Romanian border. Even 

though they are Romanian entrepreneurs at origins, there is no way of deducing from the 

questionnaire if the entrepreneurial activity started by being influenced by the 
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environment in which they are now located.  Thus, these females exhibit the probability 

of no longer sharing the same mentality and values as the Romanian established ones. 

An important limitation that is to be underlined is the registered number of 

responses, with only 33 responses being obtained for our survey, making the statistical 

and econometrical analysis and interpretation not being highly qualitative. Furthermore, 

another matter that could be considered as a significant limitation is the fact that the 

majority of the respondents is represented by married females that are also having 

children, leading to a significant singular direction of the responses obtained and as a 

consequence, of the outcome interpretation as well. That leads to the outcome not being 

able to be generalized for Romanian females involved in entrepreneurial activities in 

general, but instead suggested. 

 The analysis of the survey focuses on the Push and Pull factors that are influencing 

the entrepreneurial decision and other factors such as well-being after beginning an 

entrepreneurship career. 

 

Pull Factors 

For the questionnaire, several pull factors were chosen in order to establish which 

were the ones exhibiting the highest influence on the decision of following an 

entrepreneurial path. The factors that were considered as pulling female entrepreneurs 

towards becoming an entrepreneur, having a positive impact on the decision, are:  

• the desire to obtain flexibility;  

• the need to take control over the decision-making process;  

• the want to have better control over time;  

• the need for challenge in professional life; 

• the aspiration to obtain greater satisfaction with what one’s doing;  

• the prospect of better financial situation and the existence of an 

entrepreneurial family. 

Figure No. 1 Influence of Pull Factors on entrepreneurial decision 

 

 
Source: Generated in SPSS by the author based on the questionnaire 

By analyzing the responses obtained from the respondents of the questionnaire, 

there is to be noticed as per Figure No. 1, that the most important factor influencing the 

female entrepreneur’s decision of pursuing an entrepreneurial career, in the personal 

perception of the females undertaking the survey, is that of obtaining flexibility, followed 
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closely by the need of obtaining greater satisfaction when it comes to one’s working 

activity. The entrepreneurial activity attracts females as well through the prospect of a 

superior financial situation, together with the one of a better controlled time schedule, 

with those two factors being ranked highly as well, succeeding the first ones at a mild 

difference in ranking. 

The female entrepreneurs ‘evaluation of the influence the pull factors are exerting 

on them is the lowest for the need of “better control over time”, “the need for challenge 

in professional life” and “entrepreneurial family”. Although those factors are ranking as 

the lowest in importance among all of the pull factors, there is to be mentioned that they 

were evaluated by being assessed a mark, their scores being still high, all of them 

exceeding the grade of 3, showing that their importance is significant. 

 

Table No. 1 KMO and Bartlett's Test on Pull Factors 

Source: Generated in SPSS by the author based on the questionnaire 

Table No. 1 outlines the results obtained after performing the Kaiser-Meyer-Olkin 

Measure of Sampling Adequacy and Bartlett's test of sphericity on the “Pull factors” 

evaluated in our questionnaire. With the first test having a result of over 0.5, more exactly 

0.658 as outlined in the table, there is the indication that factor analysis could be useful 

for our data, but not that qualitative, as the value is not close enough to 1. 

The second test is indicating that our variables are related and suitable for 

performing the factor analysis. 

 

Table No. 2 Total Variance of Pull Factors 

 

Extraction Method: Principal Component Analysis. 

Source: Generated in SPSS by the author based on the questionnaire 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .658 

Bartlett's Test of Sphericity 

Approx. Chi-Square 80.568 

df 21 

Sig. .000 

 

Total Variance Explained 

Component Initial Eigenvalues Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

1 3.185 45.503 45.503 3.185 45.503 45.503 2.536 36.227 36.227 

2 1.159 16.560 62.063 1.159 16.560 62.063 1.601 22.873 59.101 

3 1.101 15.727 77.790 1.101 15.727 77.790 1.308 18.689 77.790 

4 .585 8.354 86.144       

5 .465 6.641 92.785       

6 .344 4.919 97.703       

7 .161 2.297 100.000       
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Inputting the variables representing the “Pull factors” we have obtained the above 

Eigenvalues, registered in Table No. 2, for the 7 factors, with the highest values reflecting 

the values which are the underlying ones – in our case three.  They are considered as 

being “strong factors”, as their value is above 1, underlying the questions that female 

entrepreneurs were asked in the questionnaire. 

 

Table No. 3 Rotated Component Matrix for Pull Factors 

 
Source: Generated in SPSS by the author based on the questionnaire 

The Rotated component Matrix introduced as Table No. 3, is showing each 

component as being measured by certain factors, as following: 

• The first component is represented by the factors defined in the questionnaire as: 

“Better control over time”, “Taking control over decision-making”, “Obtain 

flexibility” and “Prospect of a better financial situation”, making it to be 

described as “Control over career”, as all the variables are defining such 

dimension; 

• The second component is measured by two variables – “Need for challenge in 

professional life” and “Greater satisfaction with what you are doing”, describing 

this component as “Personal fulfillment”, as they relate to one’s focus on this 

aspect of a career; 

• The third dimension is related to only one factor, which gives it as underlying 

trait the one of “Entrepreneurial family”. 

 

Push Factors 

The push factors that were used in evaluating the impact of the negative reasons 

leading female entrepreneurs to follow the entrepreneurship career have been established 

as the following ones: dissatisfaction at job, being overworked, lack of opportunities at 

work, the lack of flexibility, the work environment, the lack of promotion prospects. They 

had to be assessed grades in the same manner as the pull factors, in order to reflect the 

Rotated Component Matrixa 

 Component 

1 2 3 

 [The need for challenge in professional life] .035 .840 .331 

 [Greater satisfaction with what you are doing] .263 .761 -.155 

 [Have better control over your time] .708 .382 -.239 

 [Desire to take control over decision-making] .641 .385 .347 

 [Obtain flexibility] .900 .124 .019 

 [Prospect of a better financial situation] .855 -.028 .376 

 [Entrepreneurial family] .116 .069 .925 

Extraction Method: Principal Component Analysis.  

 Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 6 iterations. 
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importance they have played in taking the decision of becoming an entrepreneur for the 

case of the Romanian females questioned. 

Figure No. 2 Influence of Push Factors on entrepreneurial decision 

 

Source: Made by the author based on the questionnaire 

There can be noticed in Figure No. 2 that compared to the Pull factors, Push factors 

are registering considerably lower scores. It can be observed that none of them are passing 

the value of 4 out of 5, in fact not even reaching the value of 4. Thus, it can be concluded 

that the push factors present a lower importance in the decision-making process of 

becoming an entrepreneur in the case of the Romanian female entrepreneurs that were 

questioned via this questionnaire. The highest value registered for the push factors is for 

the one relating to “Lack of flexibility”, with a score of 3.94 out of 5, with 5 representing 

that the factor to which is assessed is registering a high importance for the questioned 

persons. 

Romanian female entrepreneurs undertaking the survey are viewing the lack of 

promotion prospects and dissatisfaction at job as being of the same importance when it 

comes to those factors pushing them towards entrepreneurship. The lack of opportunities 

at work is following the previous ones closely, being succeeded by the work environment, 

with all of those being very close to each other in which concerns the scoring, and thus 

the similar importance they have for females when deciding on becoming an entrepreneur. 

 

Table No. 4 KMO and Bartlett's Test on Push Factors 

 

Source: Generated in SPSS by the author based on the questionnaire 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .791 

Bartlett's Test of Sphericity 

Approx. Chi-Square 98.607 

df 15 

Sig. .000 
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Table No. 4 outlines the results obtained after performing the Kaiser-Meyer-Olkin 

Measure of Sampling Adequacy and Bartlett's test of sphericity on the “Push factors”, in 

the same manner as it was done for the “Pull factors”. The result of the first test in this 

case, compared to the one conducted for the other category of factors, is much closer to 

the value of 1, indicating an increase in the quality and usefulness of the factorial analysis.  

The second test is indicating once more that our variables are in fact related and 

suitable for performing the factor analysis, as the value obtained is the best one that could 

be registered for the significance level, being considerably lower than 0.05. 

 Table No. 5 Total variance of Push Factors

 
Source: Generated in SPSS by the author based on the questionnaire 

In the case of “Push factors”, the Eigenvalues reflected in Table No. 5 are 

registering 2 underlying factors, out of the 6 ones that have been analyzed, as they are the 

only ones to be considered “strong factors”, exceeding the value of 1. This will further on 

lead to having two components in the Rotated component matrix. 

Table No. 6 Rotation Matrix for Push Factors 

Source: Generated in SPSS by the author based on the questionnaire 

Total Variance Explained 

Component Initial Eigenvalues Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

1 3.623 60.379 60.379 3.623 60.379 60.379 2.684 44.730 44.730 

2 1.019 16.982 77.361 1.019 16.982 77.361 1.958 32.631 77.361 

3 .523 8.711 86.072       

4 .425 7.080 93.152       

5 .232 3.864 97.016       

6 .179 2.984 100.000       

Extraction Method: Principal Component Analysis. 

 

Rotated Component Matrixa 

 Component 

1 2 

 [Dissatisfaction at job] .733 .296 

 [Being overworked] .236 .910 

 [Lack of opportunities at 

work] 
.864 .286 

 [Lack of flexibility] .823 .060 

 [Work environment] .780 .390 

 [Lack of promotion 

prospects] 
.244 .897 

Extraction Method: Principal Component Analysis.  

 Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 3 iterations. 
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The Rotated component Matrix for the Push Factors – Table 7, is showing each of 

the two components as being measured by certain factors, as following: 

• The first component is measured by the four factors that were defined in the 

questionnaire as: “Dissatisfaction at job”, “Lack of opportunities at work”, “Lack 

of flexibility” and “Work environment”, making it to be described as “Job 

dissatisfaction”, as all the variables are describing the dimension in such manner, 

with females questioned not being content with their work place in terms 

described by the variables used; 

• The second component in our Rotated component Matrix is measured by two 

variables – “Being overworked” and “Lack of promotion prospects” defining this 

component as “Under valuated at work”, as the variables mostly relate to one’s 

capabilities not only being exploited but also not appreciated and rewarded. 

 

Multiple linear regression – Well-being after entrepreneurship 

Table No. 7 Model summary Well-being before entrepreneurship 

 
Source: Generated in SPSS by the author based on the questionnaire 

 

Table No. 7 is reflecting the multiple linear regression model summary and the 

overall fit statistics in case of Well-being after entrepreneurship, where the adjusted R² 

resulted for this model has the value of .019, whilst the R² is equal to .172. By interpreting 

this, we can say that our linear regression explains only 17% of the data’s variance, 

meaning that “Well-being after entrepreneurship”’s variation is explained by the 

independent variables in a proportion of 17%. Although, by analyzing the value obtained 

for the adjusted R², we can say that the regression equation is not that accurate for making 

predictions, as the value shown in the table is considerably low. 

 

 

 

 

 

 

Model Summary 

Model R R Square Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .415a .172 .019 1.054 

a. Predictors: (Constant), Entrepreneurial_family, 

Personal_Fulfillment, Control_over_career, Job_dissatisfaction, 

Undervaluation_at_work 
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Table No. 8 ANOVA - Well-being after entrepreneurship 

Source: Generated in SPSS by the author based on the questionnaire 

 

Our significance value obtained for our model, as it can be noticed in Table No. 8 

is considerably above the level of significance α = 0.05, 0.372 > 0.05 leading to the 

conclusion that the effect between the variables is not statistically significant, meaning 

that the model may not be of good fit for our data. 

Considering the analysis conducted up to this point, and that none of the 

coefficients obtained for the variables makes them statistically significant – see Annexes, 

with the p-value not meeting the Fisher criterion for any of them, we can conclude that 

there cannot be established any linear relation between the motivational factors expressed 

by the components and well-being. 

 

Multiple linear regression – Personal fulfillment after entrepreneurship 

Table No. 9 Model summary Personal fulfillment after entrepreneurship 

 

Source: Generated in SPSS by the author based on the questionnaire 

 

By analyzing Table No. 9, which is showing the multiple linear regression model 

summary and overall fit statistics for Personal fulfillment after entrepreneurship, 

there can be observed that once more, as in the case of the previous regression for 

Well-being after entrepreneurship, the regression equation is not that accurate if used 

for predictions. That is due to the values that adjusted R² and R² are registering, more 

exactly 0.177 and respectively 0.122. In this case, we could say that our linear 

expression explains only 12% of our data variance. The low value of our R² could be 

explained by the fact that human behavior is harder to predict than other well-

established processes. 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 

Regression 6.238 5 1.248 1.123 .372b 

Residual 30.004 27 1.111   

Total 36.242 32    

a. Dependent Variable:  Well-being after entrepreneurship 

b. Predictors: (Constant), Entrepreneurial_family, Personal_Fulfillment, Control_over_career, 

Job_dissatisfaction, Undervaluation_at_work 

 

Model Summary 

Model R R Square Adjusted R 

Square 

Std. Error of the 

Estimate 

1 .420a .177 .122 .732 

a. Predictors: (Constant), Personal_Fulfillment, Job_dissatisfaction 
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Table No. 10 ANOVA - Personal fulfillment after entrepreneurship 

Source: Generated in SPSS by the author based on the questionnaire 

Observing the value obtained in Table No. 10 for our model when referring to the 

significance value, there is to be acknowledged the fact that it is slightly above the limit 

of α = 0.05, but still leading to the conclusion that the effect between the variables is not 

statistically significant, with the model not really being a good fit for our data. 

Table No. 11 ANOVA - Coefficients for Personal fulfillment after 

entrepreneurship 

 

Source: Generated in SPSS by the author based on the questionnaire  

Table 11, which is describing the coefficients of Personal fulfillment after 

entrepreneurship that were used as being significant as a result of an automatic linear 

model which can be seen in Annexes, is comprising as the only statistically significant 

variable the one described as “Job dissatisfaction”. That is due to its p-value, which is 

fitting the Fisher criterion – of having a value below that of the significance value equal 

to 0.05 stated by the Fisher criterion - in our case being of 0.03. 

The following equation is to be analyzed in order to determine the way “Personal 

fulfillment after entrepreneurship” is influenced by the coefficient bearing the name of 

“Job dissatisfaction”. 

 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 

Regression 3.449 2 1.724 3.220 .054b 

Residual 16.066 30 .536   

Total 19.515 32    

a. Dependent Variable: Personal fulfillment after entrepreneurship 

b. Predictors: (Constant), Personal_Fulfillment, Job_dissatisfaction 

 

Coefficientsa 

Model Unstandardized Coefficients Standardized 

Coefficients 

t Sig. 

B Std. Error Beta 

1 

(Constant) 4.212 .127  33.064 .000 

Job_dissatisfaction .307 .135 .393 2.277 .030 

Personal_Fulfillment .230 .135 .295 1.710 .098 

a. Dependent Variable: Personal fulfillment after entrepreneurship 
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(1) 𝑃𝑒𝑟𝑠𝑜𝑛𝑎𝑙 𝑓𝑢𝑙𝑓𝑖𝑙𝑙𝑚𝑒𝑛𝑡 𝑎𝑓𝑡𝑒𝑟 𝑒𝑛𝑡𝑟𝑒𝑝𝑟𝑒𝑛𝑒𝑢𝑟𝑠ℎ𝑖𝑝 = 4.212 + 0.307 ×

𝐽𝑜𝑏 𝑑𝑖𝑠𝑠𝑎𝑡𝑖𝑠𝑓𝑎𝑐𝑡𝑖𝑜𝑛 +  𝜀 

According to the above, the interpretation is that for every unit increase in “Job 

dissatisfaction”, there is also an increase of 0.307 in “Personal fulfillment after 

entrepreneurship”, as probably the biggest the dissatisfaction level before the females 

start an entrepreneurial career, the higher the level of personal fulfillment that is reached 

afterwards. 

 

Conclusions 

 

The paper that is concluded now has been centered on female entrepreneurship in 

Romania, with a focus on the motivational factors that are leading women to follow the 

entrepreneurial path. Thus, the questionnaire that was used in order to explore and 

evaluate this dimension has revealed several important aspects relating to this category 

which is going to be presented further on. 

The two types of factors used in evaluating the way Romanian female 

entrepreneurs – the push and pull factors – have revealed that the females undertaking the 

questionnaire are distinctive from the theoretical review and the general tendency that 

female entrepreneurs are exhibiting. It has to be mentioned that the women entrepreneurs 

that represent the respondents of this survey are especially driven and motivated towards 

the entrepreneurial field in a major way due to pull factors, which is contradicting the 

overall movement of female entrepreneurs. This has to be mentioned that is mostly linked 

to the fact that the sample on which the present study was run is characterized essentially 

by women concentrated in the urban area with higher than average studies, defining our 

sample as being a very particular one. 

The survey outcome is reflecting that the most important factor for female 

entrepreneurs when taking their decision to pursue entrepreneurial activity is represented 

by the pull factor of obtaining flexibility, followed by the need to obtain greater 

satisfaction and superior financial situation, thus our respondents being mainly focused 

on the intrinsic benefits that the entrepreneurial activity is generating.  

It has resulted from our research that there is a tendency of higher financial 

security and situation when the female entrepreneur is following the entrepreneurial path 

and has as a background a family of entrepreneurs. 

The particularity of this research paper is consisting of the unique statistical model 

that has been developed based on the motivational factors defined as pull and push factors 

that are influencing the decision of Romanian females of pursuing an entrepreneurial 

career and their well-being and personal fulfillment once they carry on with the 

entrepreneurial activity.  

The results are to not be generalized, as the sample that has been representing the 

focus of our research is quite particular, more research being needed to be conducted in 

this aspect, in order for a better understanding of the Romanian female entrepreneurs to 

be obtained.  

 

 

 

 



[JUNIOR SCIENTIFIC RESEARCHER    JOURNAL] JSR 

 

69 Vol.V │  No. 1  │  May 2019|  

 

Aknowledgement  

 

I would like to acknowledge all the anonymous female entrepreneurs who have 

been receptive to my request of undertaking the survey, which represents the essential 

part of this research. My gratefulness is to be offered to my professor as well, Adjunct 

Professor Dr. Ramona Cantaragiu (Bucharest University of Economic Studies) and to 

Bianca Pleșcan for all the help that has been offered. 

 

Bibliography 

 
1) Cojocaru, F. G., 2014. Women entrepreneurship - A solution for Romanian economy 

development. Management Strategies Journal, pp. 555-562. 

2) d'Andria, A. & Gabarret, I., 2017. Building 21st Century Entrepreneurship. London: ISTE Ltd. 

3) Davis, S. & Long, D., 1999. Women entrepreneurs: What do they need?. Business and 

Economic Review 45, pp. 25-26. 

4) Forbes România, 2016. Forbes. [Online] Available at: https://www.forbes.ro/articles/topul-

celor-mai-influente-femei-din-romania-2-56815 [Accessed 20th June 2019]. 

5) Greene, P. G., Brush, C. G. & Gatewood, E., 2007. Perspectives on women entrepreneurs: Past 

findings and new directions. New York: Praeger Publishing. 

6) Hayrapetyan, L., Nunes, A. & Khachatryan, K., 2016. Factors that influence female 

entrepreneurship in the European Union. XVII Encuentro AECA. 

7) KeysFin, 2019. Keysfin. [Online] Available at: 

https://www.keysfin.com/#!/Pages/News/NewsDetails&title=antreprenoriat-feminin-

prezenta-femeilor-in-afacerile-din-romania [Accessed 20th June 2019]. 

8) Klapper, L. F. & Parker, S. C., 2011. Gender and the business environment for new firm 

creation. The World Bank Research Observer, pp. 237-257. 

9) Knight, F., 1921. Risk, uncertainty and profit. Boston: Hart, Schaffner & Marx. 

10) McGowan, P., Redeker, C., Cooper, S. & Greenan, K., 2011. Female entrepreneurship and 

the management of business and domestic roles: Motivations, expectations and realities. 

Entrepreneurship & Regional Development: An International Journal , pp. 53-72. 

11) Minniti, M., Allen, I. E. & Langowitz, N., 2005. Global entrepreneurship monitor report on 

women and entrepreneurship. London: Babson College and London Business School. 

12) Minniti, M., Allen, I. E. & Langowitz, N., 2005. Global Entrepreneurship Monitor Report 

on Women and Entrepreneurship. London: Babson College and London Business School. 

13) Minniti, M. & Naude´, W., 2010. Female Entrepreneurship Across Countries. European 

Journal of Development Research, pp. 277-293. 

14) Radović-Marković, M., 2009. Women Entrepreneurs: New Opportunities and Challenges. 

Delhi: Indo-American Books. 

15) Roibu, I. & Roibu, P. A., 2016. Barriers to women entrepreneurship: a comparative analysis 

between South Korea and Romania. Acta Universitatis Sapientiae, pp. 183-203. 

16) Schumpeter, J., 1942. Capitalism, Socialism and Democracy. London: George Allen and 

Unwin. 

17) Sima, V., Gheorghe, I. & Mitu, A., 2017. The feminine entrepreneurship in Romania and 

new ways for its development. North Economic Review, pp. 156 - 164. 

18) Singh, S. K. & Gupta, S., 2016. Entrepreneurship. -: SBPD Publications. 

19) Śledzik, K., 2013. Schumpeter’s View on Innovation and Entrepreneurship. SSRN 

Electronic Journal. 

20) Tanase, A. C. & Tanase, D., 2010. Female entrepreneurship in Romania. Studia 

Universitatis Vasile Goldis, pp. 306-309. 

 

 

https://www.forbes.ro/articles/topul-celor-mai-influente-femei-din-romania-2-56815
https://www.forbes.ro/articles/topul-celor-mai-influente-femei-din-romania-2-56815
https://www.keysfin.com/#!/Pages/News/NewsDetails&title=antreprenoriat-feminin-prezenta-femeilor-in-afacerile-din-romania
https://www.keysfin.com/#!/Pages/News/NewsDetails&title=antreprenoriat-feminin-prezenta-femeilor-in-afacerile-din-romania

